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Preface

The Annual Energy Outlook 1997 (AEO97) presents
midterm forecasts of energy supply, demand, and
prices through 2015 prepared by the Energy Infor-
mation Administration (EIA). These projections are
based on results of EIA’s National Energy Modeling
System (NEMS).

This report begins with a summary of the reference
case, followed by a discussion of the legislative
assumptions and evolving legislative and regulatory
issues. “Issues in Focus” discusses emerging energy
issues and other topics of particular interest. It is
followed by the analysis of energy market trends.

The analysis in AEO97 focuses primarily on a refer-
ence case and four other cases that assume higher
and lower economic growth and higher and lower
world oil prices than in the reference case. Forecast
tables for these cases are provided in Appendixes A
through C. Appendixzes D and E present summaries
of the reference case forecasts in units of oil equiva-
lence and household energy expenditures. Twenty-
three other cases explore the impacts of varying key
assumptions in NEMS—generally, technology pene-
tration, with the major results shown in Appendix F'.

Appendix G briefly describes NEMS and the major
AEQO97 assumptions, with a summary table. Appen-
dix H provides tables of energy conversion and
metric conversion factors. Appendix I presents

instructions for obtaining tables through the EIA
Fax-On-Demand system. AEO97 and the detailed
assumptions will also be available on the EIA Home
Page and on CD-ROM.

The AEO97 projections are based on Federal, State,
and local laws and regulations in effect on October
1, 1996. Pending legislation and sections of existing
legislation for which funds have not been appropri-
ated are not reflected in the forecasts. The AEO97
projections were prepared by using the most current
data available as of July 31, 1996, when most 1995
data but only partial 1996 data were available. His-
torical data are presented for comparative purposes.
Data documents referenced in the source notes
should be consulted for official values. The AE0O97
projections for 1996 and 1997 incorporate the short-
term projections from EIA’s Short-Term Energy
Outlook (STEQ), Fourth Quarter 1996, published in
October 1996.

The AEQ97 projections are used by Federal, State,
and local governments, trade associations, and other
planners and decisionmakers in the public and pri-
vate sectors. They are published in accordance with
Section 205¢ of the Department of Energy Organiza-
tion Act of 1977 (Public Law 95-91), which requires
the Administrator of EIA to prepare an annual
report that contains trends and projections of energy
consumption and supply.

The projections in AEO97 are not statements of
what will happen but of what might happen, given
the assumptions and methodologies used. The pro-
jections are business-as-usual trend forecasts,
given known technology and demographic trends
and current laws and regulations, thus providing

- a policy-neutral reference case that can be used to
analyze policy initiatives. EIA does not propose,
advocate, or speculate on future legislative and
regulatory changes. All laws are assumed to re-
main as currently enacted; however, the impacts of
emerging regulatory changes, when defined, are
reflected.

Because energy markets are complex, models are
simplified representations of energy production
and consumption, regulations, and producer and
consumer behavior. The forecasts are highly de-
pendent on the data, methodologies, model struc-
tures, and assumptions used in their development.

Behavioral characteristics are indicative of real-
world tendencies rather than representations of
specific outcomes.

Energy market projections are subject to much
uncertainty. Many events which shape energy
markets are random and cannot be anticipated,
including severe weather, political disruptions,
strikes, and technological breakthroughs. In addi-
tion, assumptions concerning future technology,
demographics, and resources cannot be known with
any degree of certainty. Many key uncertainties in
the AEO97 projections are addressed through
alternative cases. )

EIA has endeavored to make these forecasts as ob-
jective, reliable, and useful as possible, but these
projections should serve as an adjunct to, not a
substitute for, the analytical process that should be
used to examine policy initiatives.
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Administrator’s Message

Once again, in the Annual Energy Outlook 1997
(AEO97), the Energy Information Administration
(EIA) presents baseline projections of energy mar-
kets for the use of our customers. These projections
extend to the year 2015 and, in addition to the
reference case, include a number of side analyses
that address some of the key uncertainties that
influence energy supply, demand, and prices.

Use of the Projections

The projections in AEQ97 are generated from EIA’s
National Energy Modeling System (NEMS), which
examines the total energy system, including all
energy-producing and consuming sectors and the
most significant macroeconomic indicators that
affect or are affected by the energy system. This
allows us to look at the complex interactions within
energy markets—as examples, the impact of increas-
ing energy demand on domestic and international
supplies and prices, or the economic tradeoffs
between conventional fossil fuels and renewable
energy sources.

As important as the projections in AEQ97 are to the
many users of the report as forecasts of energy, even
more important is its use as a baseline for policy
analysis. Here again, the total look at energy mar-
kets is valuable, as NEMS is used to anticipate the
impacts of new or proposed policies. The direct
impacts of policies are often obvious, but the magni-
tude of those impacts and the indirect impacts are
frequently less obvious without the total view of the
energy system. For example, an initiative to stimu-
late production of domestic oil and natural gas
would have the positive impact of lowering consumer
prices for the fuels and reducing oil imports. How-
ever, secondary effects would include reducing the
incentive for more efficient energy-using equipment
and slowing the penetration of renewable sources of
energy—ultimately increasing consumption and po-
tentially harmful emissions. This total look enables
. us to identify and quantify the most significant out-
comes of policy initiatives.

The AEO97 projections extend to 2015. This 20-year
period is a time interval during which EIA believes
that the most important characteristics of energy
consumption and production are sufficiently well
understood for credible projections to be developed

in considerable detail. The longer view is significant
for several reasons. First, the impacts of energy
policies or new technologies often take a number of
years to develop fully because of the gradual turn-
over of the vast stock of energy-using and producing
equipment and the gradual adaption to changing
energy prices. Second, the longer term projections,
examined in conjunction with long historical trends,
help us put short-term phenomena in perspective.
Severe weather conditions, international political
events, and disruptions in domestic supplies all have
had significant, but short-term, impacts on the price
and availability of energy in the past several years.
But such short-term events typically have little im-
pact on the longer term trends presented in AEO97.
Finally, by projecting energy markets for two
decades, the report can alert readers to future
issues, such as the likely retirement of a significant
number of the Nation’s nuclear generating plants
and the need to replace them with new plants usmg
natural gas, coal, or renewable fuels.

Limitations of the Projections

Recognizing the value of the AEQ97 projections, we
must also be aware of and alert our readers to the
limitations of the projections. First, although we use
the term “forecast” interchangeably with “projec-
tions,” we fully recognize that we cannot predict the
future. There are too many underlying forces of
energy markets that cannot be known with certain-
ty. Also, in its role as a policy-neutral data and
analysis organization, EIA does not speculate on
changes in energy policy. For this analysis, we
assume that all current policies and regulations will
be stable over the projection period. However, policy
will be modified over a 20-year period, and that
alone is a significant reason for energy markets to
develop differently than the forecasts indicate. The
assumption of stable regulation leads to assumptions
as sweeping as assuming that the current regulatory
environment for the electricity industry will contin-
ue and as simple, but still important, as assuming
that Federal gasoline taxes will remain unchanged.

In addition, the projections do not reflect short-term
volatility. Prices on the futures markets can shift
dramatically over several weeks or even days as a
result of short-term conditions. Although monthly
and annual averages serve to dampen the extent of
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Administrator’s Message

price movements or other short-term events, ex-
treme conditions can cause actual markets to differ
from projections. To consider these possibilities, we
present ranges for key energy variables, such as
world oil prices. While prices can move outside these
ranges, it would most likely be for a short period of
time.

Users of this report also must be alerted to the fact
that the projections employ many of the perspectives
and conventions of economics. The prices projected
in AEQ97 are controlled for general levels of infla-
tion. Thus, a level track of prices does not indicate
that prices would be unchanged but that they would
increase at the general level of inflation. For
example, the average crude oil price is projected to
rise from about $17 a barrel in 1995 to $21 a barrel
in 2015 in inflation-adjusted dollars, or 1995 real
dollars. Accounting for likely inflation, the price in
2015 would be about $39 per barrel.

Technology is another key dynamic in energy mar-
kets. Over recent years, major improvements in
energy technologies have dramatically improved the
efficiency of energy consumption and production. At
the same time, new end uses of energy have devel-
oped, and other uses, such as air-conditioning, have
continued to penetrate. Because of the time it takes
new technologies to penetrate markets, it is far
easier to assess such penetration in the early years
of the forecast period than in the more distant years.
We project substantial improvements in technology
through the forecast horizon, but the magnitude of
such improvements is particularly difficult to assess
in the later years. Also, we do not project any break-
through or substantially new technologies. Because
of these uncertainties and because technology is so
important in the use and production of energy,
AEO097 presents a number of alternative cases that
explore the impacts of slower or more rapid rates of
improvement in technology or productivity than
those assumed in the reference case.

As difficult as it is to project developments in energy
in the United States, where the economy is relative-
ly stable and valid data are readily available, it is
even more difficult to assess international trends,
which increasingly have impacts on the United
States. It has long been recognized that events in
the energy-exporting nations have profound effects
on international energy supply and prices. But
increasingly, attention is being focused on economic
growth and related energy use in countries without
the developed infrastructure of the nations in the
Organization for Economic Cooperation and Develop-
ment. In addition, although we assume some
technological improvements in the international
production of oil, our ability to assess technological
developments worldwide and their impacts on
domestic technology development is limited. For
further discussions of international energy develop-
ments, readers are referred to the International
Energy Outlook 1997, scheduled for publication in
April 1997.

Early Availability of AEO97

Early availability of the AEO results is a frequent
request to EIA, and we are making an effort to
accelerate the release of all our data and analysis
publications. As a result, AEO97 is being published
a month earlier, in December 1996, still using the
same dates for historical data inputs and assump-
tions about legislation and regulations. In addition,
with continued growth in the use of EIA’s Internet
site, we have made the reference case results and a
summary discussion available on our Home Page in
November, at the time this report was released for
printing. We intend to continue this service to our
customers in the future.

Jay E. Hakes
Administrator
Energy Information Administration
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Overview

Prices

The Annual Energy Outlook 1997 (AEO97) projects
lower prices for all energy fuels than were projected
in AEO96 (Figure 1). Average world crude oil prices
in AEO97 are projected to be about $21 a barrel (in
1995 dollars) in 2015, $5 lower than the AEQ96
price of $26 a barrel. The lower prices reflect expec-
tations that oil production from the Organization of
Petroleum Exporting Countries (OPEC) will expand
and that technology advances will sustain non-
OPEC production. It is assumed that Iraqi oil pro-
duction will not resume until 1998 and then will
increase gradually to full capacity in 2000.

Figure 1. Fuel price projections, 1995-2015:
AEQ96 and AEO97 compared (1995 dollars)
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The AEQ97 average wellhead price of natural gas in
2015 is $2.18 per thousand cubic feet, compared
with $2.68 in AEO96, primarily as the result of a re-
evaluation of the impacts of technological progress
on oil and natural gas discovery. In AEO96, techno-
logical progress was assumed to slow the decline in
finding rates—reserves discovered per new well. In
AEQ97, technological progress arrests and even re-
verses declining finding rates in some regions. As a
result, natural gas production is increased, with less
drilling activity and at lower cost, particularly in
offshore regions, where technological progress has a
greater impact on the development of relatively
immature fields. In addition, competition within the
industry and projections of lower interest rates
reduce the costs of transmission and distribution,
offsetting the projected increase in wellhead prices,
so that the average delivered price of natural gas
declines between 1995 and 2015 at an average
annual rate of 0.2 percent.

Coal minemouth prices are projected to decline in
the forecast as a result of increasing productivity, a

shift to western production, and competitive pres-
sures on labor costs. In AEQ97, the average mine-
mouth price of coal is projected to be $15.46 per ton
in 2015, compared with $17.75 in AEO96. Lower
coal transportation rates—leading to higher produc-
tion from western mines, where production costs are
lower than in the East—are the primary reason for
the lower minemouth prices.

Average electricity prices also decline through 2015
and are lower than in AEO96. The average price in
2015 is projected to be 6.3 cents per kilowatthour,
compared with 7.1 cents in AEO96, as a result of
lower projected fossil fuel prices and anticipated
industry restructuring. Increased competition in the
electricity industry is assumed to lead to lower
operating and maintenance costs, lower general and
administrative costs, early retirement of inefficient
units, and other cost reductions. AEO97 reflects the
evolving trend of competition within electricity mar-
kets but does not include the full impacts of restruc-
turing and deregulation. Although the projections
include the recent actions taken by the Federal
Energy Regulatory Commission on open access,
specific actions to be taken by State public utility
commissions and their timing are not yet known and
have not been incorporated. Electricity industry re-
structuring is discussed further on pages 16-19.

Production and Imports

As a result of lower projected oil prices, crude oil
production in the United States is lower in the
AEOQ097 forecast, declining to 5.2 million barrels a
day in 2015 (Figure 2), compared with 5.8 million
barrels a day in AEO96. On average, U.S. oil pro-
duction declines by 1.1 percent a year between 1995
and 2015, consistent with long-term historical

Figure 2. Energy production by fuel, 1970-2015
(quadrillion Btu)
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trends, Advances in oil discovery fechnologies are
expected to be insufficient to offset declining re-
sources.

Declining production and rising consumption lead to
growing reliance on petroleum imports through 2015
(Figure 3). The share of petroleum consumption met
by net imports rises from 44 percent in 1995 (meas-
ured in barrels per day) to 61 percent in 2015.

Figure 3. Net energy imports by fuel, 1970-2015
(quadrillion Btu)
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Natural gas production is projected to increase at an
average annual rate of 1.7 percent between 1995
and 2015 to meet most of the growing demand for
gas. In 2015, production is estimated to reach 26.1
trillion cubic feet, compared to 18.5 trillion cubic feet
in 1995. Net imports of natural gas, primarily from
Canada, also increase by 1.6 trillion cubic feet by
2015 due to assumed growth and higher utilization
of pipeline capacity coupled with abundant supplies
of Canadian gas available at competitive prices.

Coal production increases by 1.0 percent a year
through 2015, from 1,033 million tons in 1995 to
1,268 million in 2015. Most of the increase results
from increasing domestic consumption. In addition,
export demand is projected to rise through 2015.
Exports of steam coal will primarily serve expanding
markets for electricity generation in Europe and
Asia, and some growth in metallurgical coal exports
to Asia is also projected in response to increasing
demand for steel.

With lower prices projected for all fuels, renewable
energy production, including hydropower, is 0.8
quadrillion British thermal units (Btu) lower in the
AFEQ97 forecast in 2015 than it was in AEO96. Low-
er prices, particularly for natural gas, delay the pen-
etration of some renewable technologies. Renewable

energy production, including hydropower, is project-
ed to reach 7.7 quadrillion Btu in 2015, up from 6.3
quadrillion Btu in 1995. More than half the in-
crease, 0.8 quadrillion Btu, is biomass used by
industry and electricity generators, and most of the
rest is geothermal, municipal solid waste, and wind.

Consumption

The lower energy prices in AEO97 than in AEO96
result in higher total consumption in 2015—111
quadrillion Btu, compared with 108 quadrillion Btu
in AEO96. Both industrial and transportation de-
mand are higher, with stronger economic growth
and higher projected travel.

Residential demand is the same in AEQO97 as in
AEQ96. The lower prices are offset by more mobile
and multifamily homes, improvements in shell and
equipment efficiencies, and more conversions from
oil and conventional resistance heating to higher
efficiency heating. Commercial demand is only
slightly higher than in AEO96, because the lower
prices are mostly offset by improvements in lighting
and in building shells for new construction, and by
a 4 percent lower estimate of floorspace in 2015.

Natural gas consumption increases by an average of
1.7 percent a year (Figure 4), mainly because of
growth in gas-fired electricity generation. Gas con-
sumption by electric generators, excluding cogenera-
tors, is projected to increase from 3.5 trillion cubic
feet in 1995 to 8.5 trillion cubic feet in 2015. Gas
consumption in the industrial sector, which includes
cogenerators, increases by 1.3 trillion cubic feet.
Combined, by 2015 the residential and commercial
sectors contribute 1.2 frillion cubic feet fo the
increased use of gas.

Figure 4. Energy consumption by fuel, 1970-2015
(quadrillion Btu)
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Coal remains the primary fuel for electricity genera-
tion. Although the share of coal-fired generation
declines, 50 percent of generation (excluding cogen-
erators) is expected to be coal-fired in 2015. Total
coal consumption grows by 0.9 percent a year, with
90 percent of the coal used for electricity generation.

Petroleum consumption is projected to grow at an
average rate of 1.1 percent a year. More than two-
thirds of the petroleum is used for transportation.
Increases in light-duty vehicle miles traveled more
than offset the increases in vehicle efficiency
throughout the projection period. Trends in vehicle
efficiency and alternative-fuel vehicle sales are dis-
cussed on pages 21-25. Sustained economic growth
also leads to continued increases in the use of petro-
leum for freight travel and shipping.

Renewable fuel use, including hydropower, increases
at an average annual rate of 1.0 percent. About 60
percent of renewable fuels are used for electricity
generation and the remainder for dispersed heating
and cooling, industrial uses, and blending into ve-
hicle fuels. Hydropower, the main renewable source
used for generation, declines slightly, because regu-
latory actions limit capacity at existing sites and no
large new sites are available for development.

Electricity consumption is projected to grow by 1.5
percent a year through 2015. Efficiency gains in the
use of electricity partially offset the continued trend
of electrification and the penetration of new elec-
tricity-using equipment, resulting in a growth rate
that is slower than the average 1.9-percent annual
growth in gross domestic product (GDP).

Electricity Generation

Electricity generation from both natural gas and
coal is projected to increase significantly through
2015 to meet increased demand for electricity and
offset the decline in generation from nuclear power
(Figure 5). Many nuclear plants will near the end of
their 40-year operating licenses by the end of the
forecast horizon. Of the approximately 100 gigawatts
of nuclear capacity available in 1996, 38 gigawatts
are assumed to be retired by 2015—primarily during
the last 10 years of the forecast. .

Because of the low cost of natural gas and because
capital requirements for gas-fired capacity are lower
than those for coal-fired capacity, natural gas nearly
triples its share of electricity generation over the
forecast period, from 10 percent to 29 percent. Coal-

Figure 5. Electricity generation by fuel, 1970-2015
(billion kilowatthours)
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fired generation increases in the AEO97 forecast but
is slightly lower-in 2015 than was projected in
AEQ96. Competitive pressures are assumed to lead
to earlier retirements of some less efficient coal-fired
plants, which are replaced mainly by gas-fired
plants. Despite lower oil prices, total ‘generating
costs do not favor petroleum for generation.

With fossil fuel prices lower in the AEO97 projec-
tions, most renewable energy sources penetrate more
slowly in the generation market than they did in the
AEQO96 forecast. Except for hydropower, which de-
clines slightly, the use of all other renewable sources
increases between 1995 and 2015.

One new nuclear unit, Watts Bar 1, was completed
in 1996, but no others are projected over the forecast
horizon, and 38 percent of the total 1996 nuclear
capacity is assumed to be retired by 2015. Nuclear
generation rises slightly through 1999 with im-
proved performance of existing plants, then declines
to only two-thirds of the 1995 level in 2015 as older
plants are retired.

Energy Efficiency

Energy intensity, measured as energy use per dollar
of GDP, has generally declined since 1970, particu-
larly during periods of rapid increases in energy
prices (Figure 6). In the 1970s and early 1980s,
energy intensity declined at an average rate of near-
ly 2 percent a year as the economy shifted to less
energy-intensive industries and increasingly efficient
technologies. In the late 1980s and into the projec-
tion period, moderate price increases and the growth
of more energy-intensive industries lead to a slower
projected decline—a yearly average of 0.9 percent—
from 1995 to 2015.
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Figure 6. Energy use per capita and per dollar of
gross domestic product, 1970-2015 (index, 1970 = 1)

12-
Energy
use per
1.0~ L capl}t)a, i
08-
Energy
0.6- \ use per
dollar
of GDP
04-
02~
History Projections

1975 1985 1995 2005 2015

Energy use per person, which also declined from
1970 through the mid-1980s, rose in the mid-1980s
as energy prices dropped. Per capita energy use is
expected to remain nearly stable through 2015 and
below the high in the early 1970s, as efficiency gains
offset higher demand for energy services.

AE097 incorporates the efficiency standards for new
energy-using equipment in buildings and for motors
mandated through 1994 by the National Appliance
Energy Conservation Act of 1987 and the Energy
Policy Act of 1992. Additional improvements.in the
efficiency of energy-using technologies beyond the
standards are likely. Several alternative cases in
AEQ97 examine the impact of the penetration of
more energy-efficient technologies in the end-use
sectors beyond that projected in the reference case.

Carbon Emissions

Carbon emissions from energy use are projected to
increase by 1.2 percent a year through 2015, reach-
ing 1,799 million metric tons (Figure 7), compared
with the AEO96 projection of 1,735 million metric
tons. The higher emissions projections are the result
of higher total energy consumption and lower pene-
tration of renewable energy sources.

Higher projected economic growth in AEO97 and
lower use of renewables contribute to higher carbon
emissions in the industrial sector. Emissions are
also higher in the transportation sector, as stronger
economic growth and lower fuel prices boost person-
al and freight travel and fuel consumption. Emis-
sions in the residential and commercial sectors are
only slightly higher.

Figure 7. U.S. carbon emissions by sector and fuel,
1990-2015 (million metric tons)
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Over the forecast horizon, 40 percent of the increase
in emissions results from the transportation sector,
where increases in travel are projected for all modes.
The industrial sector accounts for 28 percent of the
increase. The sectoral values in Figure 7 include
emissions from the generation of electricity used in
each sector. Although part of the growth in emis-
sions from electricity generation results from the
replacement of nuclear power by fossil-fired genera-
tion, the increased use of natural gas relative to coal
moderates the growth in emissions.

The Climate Change Action Plan (CCAP) was devel-
oped to stabilize greenhouse gas emissions in 2000
at 1990 levels. In 1990, carbon emissions from ener-
gy use were estimated to be about 1,340 million
metric tons. AEO97 analyzes the impacts of CCAP
provisions, including Climate Challenge and Climate
Wise, which foster voluntary reductions in emissions
by electric utilities and industry. The first report on
voluntary programs, Voluntary Reporting of Green-
house Gases 1995, was released in July 1996 [1].
That report documents the Climate Wise and Cli-
mate Challenge commitments.

Emissions grew more rapidly than expected in the
early 1990s, partly due to lower than expected
growth in energy prices, which is projected to
continue through 2015. That trend, combined with
funding reductions for some CCAP programs, leads
to higher projected emissions than were estimated at
the time CCAP was formulated. The impacts of
additional efforts that may be undertaken to curtail
emissions are not analyzed in these projections.
Further discussion of carbon emissions, as well as
other emissions, begins on page 72.
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Table 1. Summary of results for five cases

2015
Sensitivity Factors 1994 1995 Low High Low High
Economic | Economic | World Qil | World Oil
Reference | Growth Growth Price Price
Primary Production (quadrillion Btu)
Petroleum ............. .. it 16.57 16.26 14.55 14.02 15.06 11.74 18.16
Natural Gas ........ccovureveenenn. 19.27 19.01 26.83 24.97 28.68 2592 27.68
Coal ... 22.07 21.98 26.46 25.07 29.06 26.18 26.60
NuclearPower ...........ccoovvvnnn 6.84 7.19 4.79 4.79 4.79 4,79 4.79
Renewable Energy .................. 5.82 6.29 7.1 7.22 8.18 7.56 7.78
Other .. ..o iii it 0.98 134 0.42 0.40 0.45 0.43 0.48
Total Primary Production ........... 71.55 72.08 80.75 76.47 86.21 76.62 85.49
Net Imports (quadrillion Btu)
Petroleum (including SPR) ............ 17.28 16.87 28.60 26.21 30.92 34.16 23.33
Natural Gas .......ccvieiniennnen 2.51 2.74 4.33 4.33 4.33 433 ° 4.33
Coal/Other (- indicates export) .. ........ -1.21 -1.67 -2.40 -2.46 -2.35 -2.40 -2.40
Total NetImports ................. 18.59 17.93 30.54 28.08 32.90 36.09 25.25
Discrepancy ........ccoevvieeenrnnns -1.40 0.91 -0.40 -0.31 -0.42 -0.77 -0.40
Consumption (quadrillion Btu)
Petroleum Products ................. 34.77 34.92 43.26 40.33 46.11 45.66 41.65
NaturalGas ..........ccieeinenn.. 21.35 22.18 30.97 29.12 32.81 30.04 31.84
Coal ... e e 19.50 19.95 23.76 22.41 26.41 23.51 23.92
NuclearPower ...........cccovnvnn, 6.84 719 4.79 4.79 4,79 4.79 4.79
RenewableEnergy .................. 5.82 6.30 7.71 7.23 8.18 7.56 7.78
111 1T 0.46 0.39 0.37 0.36 0.38 0.37 0.37
Total Consumption ................ 88.74 90.93 110.87 104.23 118.67 111.93 110.35
Prices (1995 dollars)
World Qil Price
(dollars perbarrel) ......... ... .. ..., 15.94 17.26 20.98 19.78 22.21 13.99 28.23
Domestic Natural Gas at Wellhead .
(dollars per thousand cubic feet) ....... 1.97 1.61 213 1.83 2.49 212 2.16
Domestic Coal at Minemouth
(dollars per shortton) ............... 19.89 18.83 15.46 16.32 15.90 14.82 16.24
Average Electricity Price
(cents per kilowatthour) .............. 7.2 74 6.3 6.0 6.5 6.2 6.3
Economic Indicators
Real Gross Domestic Product
(billion 1992 dollars) ................ 6,604 6,739 9,880 8,982 10,766 9,919 9,836
(annual change, 1995-2015) .......... - -- 1.9% 1.4% 2.4% 2.0% 1.9%
GDP Implicit Price Deflator
(index, 1992=1.00) ................. 1.049 1.076 1.986 2.779 - 1.675 1.983 1.991
(annual change, 1995-2015) .......... - - 3.1% 4.9% 2.2% 3.1% 3.1%
Real Disposable Personal Income
(billion 1987 dollars) ................ 3,894 4,047 6,109 5,614 6,585 6,137 6,075
(annual change, 1995-2015) .......... - - 2.1% 1.7% 2.5% 2.1% 2.1%
Index of Manufacturing Gross Output
(index, 1987=1.00) ................. 1.211 1.246 1.904 1.709 2.102 1.913 1.893
(annual change, 1995-2015) .......... - - 21% 1.6% 2.7% 2.2% 21%
Energy Intensity
(thousand Btu per 1992 dollar of GDP) ... 13.44 13.50 11.23 11.62 11.03 11.30 11.23
(annual change, 1995-2015) ........... - - -0.9% -0.7% -1.0% -0.9% -0.9%
Carbon Emissions (million metrictons} ... 1,397 1,424 1,799 1,689 1,941 1,821 1,790

Notes: Assumptions underlying the alternative cases are defined in the Economic Activity and International Oil Markets sections, be-
ginning on page 32. Quantities are derived from historical volumes and assumed thermal conversion factors. Other production includes
liquid hydrogen, methanol, supplemental natural gas, and some inputs to refineries. Net imports of petroleum include crude oil, petrole-
um products, unfinished oils, alcohols, ethers, and blending components. Other net imports include coal coke and electricity. Some refin-
ery inputs appear as petroleum product consumption. Other consumption includes net electricity imports, liquid hydrogen, and methanol.

Source: Tables A1, A8, A19, A20, B1, B8, B19, B20, C1, C8, C19, and C20. '
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Legislation and Regulations

Because EIA analyses are required to remain policy-
neutral, the AEQ97 projections assume that Federal,
State, and local laws and regulations in effect on
October 1, 1996, remain unchanged through 2015.
The impacts of pending or proposed legislation and
sections of existing legislation for which funds have
not been appropriated are not reflected in the projec-
tions.

Federal legislation incorporated in the projections
includes the Omnibus Budget Reconciliation Act of
1993, which adds 4.3 cents per gallon [2] to the
Federal tax on highway fuels; the Clean Air Act
Amendments of 1990 (CAAA90); and the Energy
Policy Act of 1992 (EPACT). The provisions of
EPACT are focused primarily on reducing energy de-
mand, requiring minimum building efficiency stand-
ards for Federal buildings and other new buildings
- that receive federally backed mortgages. Efficiency
standards for electric motors, lights, and other
equipment are required, and owners of fleets of
automobiles and trucks are required to phase in
vehicles that do not rely on petroleum products.

CAAA90 requires a phased reduction in vehicle
emissions of regulated pollutants, to be met pri-
marily through the use of reformulated gasoline. In
addition, under CAAA90, annual emissions of sulfur
dioxide by electricity generators are, in general,
capped at 8.9 million short tons a year in 2000 and
thereafter, although banking of allowances from
earlier years is permitted. CAAA90 also calls for the
U.S. Environmental Protection Agency (EPA) to
issue standards for the reduction of nitrogen oxide
(NO,) emissions, leading to regulations that impose
limits on electricity generators for NO, emissions.
The impacts of CAAA90 on electricity generators are
discussed on page 74. NO, emissions regulations are
discussed below.

Climate Change Action Plan

The AEQ97 projections include analysis of provisions

of the Climate Change Action Plan (CCAP), 44 ac-

tions developed by the Clinton Administration to
achieve the stabilization of greenhouse gas emis-
sions (carbon dioxide, methane, nitrous oxide, and
others) in the United States at 1990 levels by 2000.
Energy combustion is the primary source of anthro-
pogenic (human-caused) carbon emissions. AEO97
estimates of emissions from fuel combustion do not

include emissions from activities other than fuel
combustion, such as landfills and agriculture, nor do
they take into account sinks that absorb carbon,
such as forests. Of the 44 CCAP actions, 13 are not
related to energy fuels and are not incorporated in
the analysis. The projections do not include addi-
tional steps that might be taken in response to the
recent call by Timothy Wirth, Under Secretary of
State for Global Affairs, for binding international
agreements.

Climate Wise and Climate Challenge are two pro-
grams cosponsored by EPA and the U.S. Department
of Energy to foster voluntary reductions in emissions
on the part of industry and electricity generators.
These programs are new and are only beginning to
have effects, as reported in the EIA publication
Voluntary Reporting of Greenhouse Gases 1995 [3].
AEQ97 includes analysis of the impacts of both
programs (see Appendix G).

Recent Actions

Legislation lifting a ban on exports of Alaskan crude

~ oil was signed on November 28, 1995. With the ex-

ception of limited trade agreements, export of North
Slope crude oil had been banned since 1973. Al-
though this legislation passed late in 1995, the
impacts were included in AEO96. With the export
ban removed, it is expected that Alaskan crude oil
will be exported to the Pacific Rim—primarily to
Japan. It is projected that 100,000 barrels per day
will be shipped in 1997, declining to 70,000 barrels
in 1999. Exports of less than 50,000 barrels per day
are expected to continue through the remainder of
the forecast.

The Outer Continental Shelf Deep Water Royalty
Relief Act was also enacted on November 28, 1995.
This legislation gives the Secretary of the Interior
authority to suspend royalty requirements on new
oil and gas production from qualifying existing
leases—generally, production in most deep areas of
the Gulf of Mexico that would not be economical
without royalty relief. It also requires that royalty
payments be waived on new leases sold in the next
5 years for production in most of the deep Gulf.
Although a representation of this legislation is
included for the first time in the analytical frame-
work underlying AEO97, the projected impacts on
crude oil and natural gas production are small.
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Within the past year, Congressional action was initi-
ated to allow leasing of the 1.5-million-acre coastal
plain of the Arctic National Wildlife Refuge for oil
and gas drilling and to suspend the 4.3-cents-per-
gallon tax on highway fuels added in 1993. Neither
effort has resulted in signed legislation. Therefore,
these changes are not included in the projections.

Recent actions by the Federal Energy Regulatory
Commission (FERC) foster alternative ratemaking
by the natural gas industry and efficient capacity
release, leading to a more efficient market. FERC
also issued Orders 888 and 889, providing open
access to interstate transmission lines in electricity
markets, a major step toward restructuring of the
electricity industry. The impacts of these actions on
the natural gas and electricity industries are dis-
cussed below.

Natural Gas Regulatory Actions

The natural gas industry has witnessed major regu-
latory and legislative changes during the past
several years [4]. Some of the regulatory changes
have allowed market forces to govern rate and serv-
ice levels in areas of the industry where traditional
regulatory oversight was previously in effect. Recent
regulatory actions have continued to expose more
aspects of the industry to market forces and have
increased the options for interstate pipeline compa-
nies and shippers.

An alternative rate policy paper issued by FERC on
January 31, 1996, provided interstate pipeline com-
panies with the criteria for approval of applications
for rates other than the traditional cost-of-service
rates for transportation service. Options for alter-
native rates include market-based rates (customer-
driven, based on rates for competing services),
negotiated rates (negotiated individually with each
customer), and incentive rates (determined by the
achievement of target goals, such as improved effi-
ciency or improved customer satisfaction relative to
some specific index).

Issuance of the policy statement indicates FERC’s
recognition that additional rate design flexibility
may be needed in the restructured environment. For
instance, pipeline companies may need rate design
flexibility to market, and recover the costs associ-
ated with, excess capacity (capacity over and above
that which is subscribed to by customers). FERC

Legislation and Regulations

will evaluate requests for alternative rates on a
case-by-case basis.

In addition to its policy statement on alternative
ratemaking methods, FERC has established a formal
regulatory proceeding in which it will consider a
proposal to allow pipeline companies to negotiate
service terms and conditions. Negotiating terms and
conditions may allow pipeline companies to tailor
services to meet their customers’ specific needs.

FERC is also providing pipeline companies with
flexibility in their access to markets. In an Order
issued on January 31, 1996 [5], FERC clarified that
Order 636 does not prohibit interstate pipeline com-
panies from obtaining capacity on other pipelines
[6]. FERC cites at least two benefits of pipeline
companies holding capacity on other pipelines. First,
it would allow the pipeline companies to provide
shippers access to new supply and market areas.
Second, it would reduce the administrative burden
of shippers having to deal with several pipeline
companies to secure the flow paths they desire.

On July 31, 1996, FERC issued a Notice of Proposed
Rulemaking (NOPR) that eliminates the require-
ment for competitive bidding and price constraints
on released capacity (unused firm capacity that is
made available for resale on the secondary, or
capacity release, market) in some instances. The
notice also requires pipeline companies to have
comparable procedures for procuring released ca-
pacity, interruptible, and short-term service (service
not held under long-term contract and generally for
less than 30 days). In the notice, FERC proposes to
discontinue the current bidding requirements in an
effort to end the uncertainty and delay that some
shippers have experienced before they may use the
released capacity. FERC is also proposing to remove
the price cap for released, interruptible, and short-
term firm capacity when releasing shippers and
pipeline companies can demonstrate that they are
unable to exercise market power.

In addition to making these services more compar-
able, the removal of the price cap will enable releas-
ing shippers and pipeline companies to sell the
capacity at market prices. Shippers releasing capac-
ity may also be able to recover more of their- firm
capacity costs, making this secondary (resale) mar-
ket more attractive.

Energy Information Administration/ Annual Energy Outlook 1997 9
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At the State level, unbundling is also making con-’

siderable inroads. Unbundled sales and delivery ser-
vices for large industrial and electricity generator
customers are now commonplace, and State regula-
tors are experimenting with various methods to
extend choice to small customers. Some regulators
are making provisions to allow third-party market-
ers to aggregate the gas needs of smaller residential
and commercial customers so that these customers
can exercise choice in gas markets. A number of
States have announced pilot projects in which par-
ticipating residential customers may choose their
gas suppliers. All of these changes are driven by the
desire of regulators to give customers access to gas
services that meet.individual needs in the best way
and at the least cost.

An unintended impact on consumer prices some-
times occurs as the result of taxes during the re-
structuring of public utility industries. When final
consumers purchase gas and transportation services
from parties other than the locally franchised pro-
vider, they may avoid paying some or all of the
State and local taxes that would have been collected
on a sale had it been made by the traditional pro-
vider. This sometimes makes it less expensive to
purchase services from third-party, out-of-State
vendors, even when the vendor’s prices before taxes
are higher than the traditional provider’s. Many
jurisdictions are now trying to remedy both the com-
petitive and the revenue impacts of these taxes by
replacing franchise and public utility sales taxes
with energy importation or consumption taxes.

All of these changes tend to reduce the price of gas
to end-use consumers, and projected transmission
and distribution margins (costs the customers pay
for transmission and distribution services) decline at
an even greater rate than was projected in AEO96
(Figure 8). Other factors that have contributed to
the decline in the projected average margin are
changes in the mix of end uses and changes in capi-
tal costs. While changes in the mix of end uses are
similar in both AEO96 and AE0O97, a significant re-
duction in the cost of capital as a result of projected
lower interest rates is reflected in AEO97. This re-
duction contributes to a decline in transmission and
distribution margins over the forecast period, with
projected margins in 2015 almost 20 percent lower
than those projected in AEO96.

Figure 8. Comparison of average natural gas
transmission and distribution margins, 1970-2015
(1995 dollars)
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The greatest decline in margins is seen in the resi-
dential and commercial sectors, which consist pre-
dominantly of core customers who depend on firm
transportation service. Declines in margins in both
of these sectors are about 30 percent between 1995
and 2015. Margins in these two sectors include sig-
nificant distribution costs, which are heavily influ-
enced by interest rates, inasmuch as approximately
40 percent of the distribution costs is assumed to be
related to the cost of capital. Industrial customers
and electricity generators generally incur small
distribution costs because they place a low burden
on the system relative to the large volumes they
purchase, or because they obtain their natural gas
directly from the pipelines, bypassing the distri-
bution segment of the market. Thus, they do not see
the declines that are seen in the other sectors.

Nitrogen Oxide Emissions Regulations

Title IV of CAAA9Q requires that EPA establish NO,
emission standards for certain coal-fired power
plants. NO, emissions from these power plants con-
tribute to acid deposition in lakes and streams,
concentrations of ground level ozone, and smog. The
goal of the program is to reduce NO, emissions by
approximately 2 million tons from what they would
have been without the program.

As specified in CAAAQ0, the EPA has developed a
two-phase program, with the first set of standards
taking force in 1996 and the second set to be imple-
mented in 2000 [7] (Table 2). Dry-bottom wall-fired
and tangential-fired boilers, the most common boiler
types, referred to as Group 1 boilers, are required to
make significant reductions beginning in 1996 and
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further reductions in 2000. Relative to their un-
controlled emission rates, which range roughly
between 0.6 and 1.0 pounds per million Btu, they
are required to make reductions of between 25 and
50 percent to meet the Phase I limits.

Table 2. NO, emissions standards under the
Clean Air Act Amendments of 1990
(pounds per million Btu)

Number of Phasel Phasell
Boiler type boilers limit limit
Group 1 boilers
Dry-bottom wall-fired 284 0.50 045
Tangential-fired 296 045 0.38
Group 2 boilers
Cell burners 35 NA 0.68
Cyclones 88 NA 0.94
Wet-bottom wall-fired 38 NA 0.86
Vertically fired 29 NA 0.80
Fluidized-bed 5 NA 0.29

NA = not applicable.

The remaining boilers, Group 2 boilers, are not
required to make reductions until 2000. With the
exception of fluidized-bed boilers, these boiler types
are not as amenable to control as Group 1 boilers,
and as a result their standards are higher. However,
the required reductions are still significant, ranging
between 40 and 50 percent below their uncontrolled
levels.

With these standards, NO, emissions from electrici-
_ ty generators will fall significantly (Figure 9). From
1995 to 1996, NO, emissions decline by about 0.5
million tons, from 7.2 to 6.7 million tons. With the
Phase II standards, the reductions in 2000 are even
larger, more than triple the reduction in 1996. NO,
emissions continue to grow between 2000 and 2015
as generators increase their use of fossil fuels to

Figure 9. Nitrogen oxide emissions, 1994-2015
(million tons)
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meet the growing demand for electricity. The retire-
ment of older nuclear plants also contributes to
emissions growth. Emissions increase to 5.9 million
tons in 2015 but remain below the 1995 level. EPA
and FERC, with various States, are monitoring NO,
emissions and reviewing the need for additional
mitigation programs to bring areas currently unable
to meet air quality standards into compliance. An
emissions trading program under consideration
might further lower NO, emissions, but the impacts
of the program are not addressed in AEO97, because
it is under negotiation. The Ozone Transport Assess-
ment Group (OTAG), a committee of 37 eastern
States, is currently analyzing interstate air quality
issues.

Open Access and Emissions Impacts

On April 24, 1996, FERC issued Orders 888 and
889, which are designed to increase competition in
interstate electricity trade. The orders were titled
“Promoting Wholesale Competition Through Open
Access Non-Discriminatory Transmission Services by
Public Utilities; Recovery of Stranded Costs by
Public Utilities and Transmitting Utilities” and
“Open Access Same-Time Information System and
Standards of Conduct,” respectively.

Order 888 requires that utilities operating interstate
transmission facilities provide purchasers and sell-
ers of wholesale power (other utilities, nonutility
power producers, and power marketers and brokers)
open access to the facilities under the same terms
and conditions that they provide to themselves. As
a result, transmitting utilities must operate their
facilities as if they were separate companies, inde-
pendent of other operational units (i.e., generation
and distribution). Also, the rule permits affected
utilities to seek recovery of “legitimate, prudent and
verifiable stranded costs” caused by the implementa-
tion of the rule.

Order 889 facilitates open access to interstate trans-
mission facilities by requiring utilities owning or
operating such facilities to provide current and po-
tential customers with real-time information about
available capacity, prices, and any other terms need-
ed to make purchase decisions. Again, they must
provide the same information to potential customers
as they provide to their other operational units.
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As stated by FERC, “The Commission’s goal is to
remove impediments to competition in the wholesale
bulk power marketplace and to bring more efficient,
lower cost power to the Nation’s electricity con-
sumers.” In the short term, these rules are expected
to provide owners of economical, currently under-
utilized power plants with a larger market for their
output. In the long term, these rules should provide
power project developers with better information on
the economics of their projects by detailing the costs
and operational constraints of delivering power to
potential customers.

As these rules were being developed, concerns were
raised that the rules might have harmful environ-
mental impacts, particularly with respect to NO,
emissions, because open access might allow older,
dirtier power plants to increase their generation by
selling power to neighboring regions. In response to
those concerns, FERC prepared an environmental
impact statement (EIS) [8], which found that the
implementation of the rules would have only small
impacts on NO, emissions, generally changes of less
than 2 percent. The key result was that NO, emis-
sions were much more sensitive to relative coal and
natural gas prices than to the open access rule. In
fact, they found that, if the ratio of natural gas
prices to coal prices remains at its current level,
NO, emissions might be slightly lower with open
access. ,

EIA found similar results in an independent analy-
sis of the rule requested by Senator James M.
Jeffords, Vice Chairman of the Senate Subcommittee
on Energy Production and Regulation [9]. EIA found
that the impact of the open access rule on emissions
is small relative to the change in emissions resulting
from growth in the demand for electricity. Absent
the new boiler standards, NO, emissions would grow
substantially. The effects of open access depend to a
large extent on the availability of excess generation
and transmission capacity, which determine how
much surplus power exists and how much and
where the electricity can be delivered. However,
changes in excess generating capacity have more
impact on the results than does transmission capac-
ity. Thus, as demand grows, the amount of excess
economical capacity available for trade declines, and
the impact of open access on emissions becomes very
small (less than 3 percent).

The key result was that NO, and carbon emissions
are expected to increase through 2015, with or
without open access, as a result of growth in elec-
tricity demand and retirements of nuclear plants. In
most cases, with Group 1 boiler standards only, NO,
emissions will stay below current levels through
2010 but exceed 1994 levels by 2015. Group 2 boiler
standards have been issued for comment by EPA
and are expected to be implemented in late 1996. If
the standards are implemented, NO, emissions are
likely to stay below 1994 levels through 2015.

Gasoline Regulations

AEQO97 gasoline projections reflect current legisla-
tion, although ongoing environmental debates add
uncertainty to the long-term outlook. In 1995, the
reformulated gasoline program set forth in CAAA90
was finally initiated. As a result, cleaner burning
reformulated gasoline (RFQ) was sold in many areas
of the United States failing to meet the EPA’s ozone
attainment standards, representing around 28 per-
cent of total gasoline sales in 1995 [10]. The RFG
share of gasoline sales for 1996 will be higher due to
the enactment of California’s State-wide require-
ment for its own version of RFG. The AEO97 market
share for RFG assumes current levels of participa-
tion and remains around 36 percent from 1996
through the end of the forecast. Currently debated
proposals to change ozone attainment standards, to
allow attainment areas to require RFG, and to de-
velop a national RFG requirement could substantial-
ly change the reformulated gasoline picture.

As set forth in CAAA90, the requirement to use RFG
would apply to the nine areas with the worst ozone
pollution record, classified by EPA as “severe ozone
nonattainment areas.” Other, less severe nonattain-
ment areas are also allowed to “opt-in” to the pro-
gram at the discretion of their governors. Some
areas that initially opted-in requested to opt-out of
the program before its onset. While it is possible for
some areas to opt-out in the future, proposed
changes make it even more likely that other areas
will join the program.

EPA has proposed a new national air standard that
would result in the classification of new ozone
nonattainment areas. A trade group has estimated

" that the proposed standards would result in 119

ozone nonattainment areas, compared with 75 areas
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under current standards [17]. The proposed stand-
ard would clearly increase the number of areas able
to participate in the RFG programs. The impact on
RFG demand would depend on which areas were re-
quired to use RFG (severe nonattainment areas) and
which areas opted in. .

EPA has also been considering a new provision that
would allow areas that are in attainment but wish
to curb ozone problems to participate in the RFG
program. The provision would provide more oppor-
tunity for renewable fuels to be used in RFG. While
States currently can only require nonattainment
areas to use RFG, larger areas—or even entire
States—could potentially join the RFG program
under the new provision. Refiners and marketers are
also concerned about logistical problems created by
areas joining and dropping. out of the program on
short notice.

The magnitude of the uncertainty surrounding RFG
is jllustrated by recent discussions of national and
regional RFG programs. The idea of a national RFG
program has been promoted by Senate Minority
Leader Thomas Daschle (South Dakota) as a means
to reduce pollution and petroleum imports [12]. The
requirement for 2.0 percent oxygen in Federal RFG
results in oxygenate blending, which displaces a
portion of the petroleum content of gasoline, thereby
reducing petroleum imports. During 1996 the Ozone

Transport Assessment Group (OTAG) conducted
studies on initiating a regional RFG program across
the 37 member States.

Federal RFG (phase 2) is only one of the formu-
lations of gasoline being looked at by OTAG. Others
include California-style RFG and a formulation that
is lower in sulfur and olefins than conventional gas-
oline [13]. Unlike Federal RFG, the other formula-
tions under study do not have a minimum oxygen
content and, therefore, would not require blending
with oxygenates. If a program requiring a new
formulation were pursued, it is unclear what would
happen to areas currently using Federal RFG.
OTAG plans to provide a proposal for controlling
ozone pollution to the EPA in 1997. A recommenda-
tion for an OTAG gasoline program could set the
stage for dramatic changes in the U.S. gasoline
supply around the year 2000.

The impact of additional RFG demand on the gaso-
line market would depend on the magnitude and the
location of the new demand. RFG currently repre-
sents about 16 percent of U.S. petroleum consump-
tion but could reach more than 40 percent if a
national RFG program were enacted. Such a drama-
tic change would require long-term planning and
investment on the part of refiners, pipelines, and
marketers. Consumers would also pay a little extra
for the cleaner gasoline.
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Electricity Deregulation
The Route to Competition

The electricity industry in the United States is in
the midst of a dramatic restructuring. Like the tele-
communications, trucking, airlines, and natural gas
industries, the electricity infrastructure is being
driven to a more competitive framework by pres-
sures from consumers and legislators. In only two
decades, electricity consumers have seen a trans-
formation from an industry structure that offered no
real choices in power purchases to the birth of a
competitive era where debates about the merits of
competition are being replaced by debates about how
to effect the transition quickly and efficiently.

In hindsight, the route to competition can be seen as
the result of the passage of two pieces of legislation:
the Public Utility Regulatory Policies Act of 1978
(PURPA) and the Energy Policy Act of 1992
(EPACT). Under PURPA, utilities are expected to in-
crease energy efficiency and conservation by examin-
ing the impacts of conservation policies—such as
demand-side management programs—on -their re-
source planning. PURPA also requires utilities to
purchase electricity from certain “qualifying facili-
ties” (QF's) at a price equal to the utility’s avoided
cost (the utility’s estimated cost of new plant con-
struction plus forecast fuel consumption, or power
purchases from other utilities, for example). The Act
defines QF's as renewable generators and cogenera-
tors—facilities that meet certain ownership, operat-
ing, and efficiency criteria and that produce elec-
tricity and another form of useful energy (such as
steam or heat) as inputs to an industrial or commer-
cial process.

As a result of the QF provision, PURPA initiated a
massive increase in the number of nonutility power
producers. By 1995, QFs were annually generating
340 billion kilowatthours of electricity—equivalent
to 2 years’ power requirement for the State of New
York. PURPA demonstrated the practicality of ex-
tending the Nation’s power resources beyond the
established private and public utility paradigm.

Passage of EPACT further extended the scope of
nonutility producers. EPACT establishes a class of
suppliers called “exempt wholesale generators”
(EWGs), which can sell electricity in wholesale
markets. Unlike QFs, EWGs are not constrained by

efficiency or fuel requirements. Furthermore, unlike
PURPA, which barred utilities from controlling
ownership of QF's, EPACT allows full utility partici-
pation in the operation and ownership of EWGs.

More importantly, EPACT mandates that the own-
ers of transmission facilities (primarily utilities)
provide EWGs access to the grid by “wheeling”
power to wholesale customers at cost-based rates.
The FERC is required to establish regulations that
will provide EWGs with open and nondiscriminatory
transmission services from public utilities. After a
series of individual utility wheeling orders under
EPACT, FERC determined that uniform open access
to foster competition was needed. This determina-
tion resulted in two closely related rules—Orders
No. 888 and 889—detailing the mechanisms to be
used to assure nondiscriminatory open access by
wholesale power generators and recovery of the util-
ities’ prudently incurred costs.

Utilities have owned and operated the electricity
transmission system for more than 100 years. They
have maintained reliability, resolved pricing issues
among neighboring utilities, and served their native
customers through experimentation and voluntary
cooperation with other utilities. More importantly,
they currently operate in a vertically integrated
environment, in which transmission, generation, and
distribution costs are “bundled” into a single price.

To ensure open access, Order No. 889 requires func-
tional independence between wholesale transmission
operations and marketing services. Extending open
access to retail competition could require the com-
plete divestiture of transmission assets by the
owners of generation and distribution assets, to
assure unbiased service. In addition, “stranded
costs” as a result of retail wheeling could be
significantly higher than those arising from similar
changes in wholesale power markets.

Competition in electricity markets also raises
environmental issues. Open access to the national
transmission grid, giving suppliers the means to
ship power over vast distances, could affect local
emissions from generating plants. Lower electricity
prices could lead to more consumption and less con-
cern for conservation. Unless specific provisions are
made, the high capital costs and intermittent availa-
bility of some renewable technologies could preclude
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them from meaningful competition in new capacity
decisions.

On the consumer side, although competition general-
ly leads to lower prices, there are some specific
areas of concern for retail customers. For example,
if the value of utility properties is diminished, the
loss of tax revenues may be felt by local customers.
The capability for customers to make price-based
purchasing decisions might also require new meter-
ing technologies to record sales from more than one
supplier, and the customers themselves could bear
the conversion costs.

Even in a deregulated market, it is likely that con-
sumers will have varying degrees of freedom to
choose among energy service providers. Large in-
dustrial and commercial consumers may well have
greater flexibility than residential consumers. Some
competitors may be tempted to charge captive cus-
tomers (those who have no alternative supplier of
energy services) higher prices than they charge their
more elastic customers (those who have greater free-
dom to switch to another energy service provider). If
they do, the transition costs of restructuring and the
fixed costs of electricity production could be borne
primarily by residential and small commercial con-
sumers. In their effort to manage the transition to
competition, some legislators and regulators, such as
those in California, are attempting to protect the
interests of small consumers.

State Initiatives

Currently, most States are attempting to address
such concerns. The diversity of proposed solutions
across the States attests to the complexity of the
transformation. Nevertheless, scrutiny of the pro-
posals reveals areas of consensus. First, most States
agree that utilities should be required to provide
service to their regional customers until the cus-
tomers choose service from another provider. Second,
most legislators and public utility commissions are
moving toward the creation of independent system
operators (ISOs) to operate, coordinate, and assure
reliability of the local grid. The ISOs are expected to
dispatch generation on the basis of market prices,
dispatching low-cost generators first and basing sub-
sequent dispatching on a “merit order” of bid prices.
Third, most commissions agree that competition
should sustain past commitments in the areas of

public and environmental policy, such as use of
renewable fuels, assistance to low-income house-
holds, and conservation. On the other hand, a
number of proposals are vague about how those
commitments are to be funded in the future. Lastly,
while most States agree that some recovery of
stranded costs is desirable, the amounts to be
recovered and the methods proposed for recovery
vary widely.

Recovery of stranded costs is the thorniest issue
facing competition-minded public service commis-
sions. Estimates of stranded costs are in the range
of zero to $130 billion and higher. Some sense of the
many possible approaches can be acquired by exam-
ining the propositions advanced in three States:
California, New York, and Maine.

Among the States, California is at the forefront of
restructuring legislation. The State’s legislature has
supported the California Public Utility Commission’s
order to permit competition and customer choice by
passing legislation to create a new industry struc-
ture and provide for recovery of stranded costs. As
a result, California has taken the position that,
while all electricity customers are responsible for
past obligations, the interests of residential and
small commercial customers must be protected. Re-
garding stranded costs (called “transition costs” in
the California legislation), accelerated recovery of
past obligations is accomplished through a “competi-
tive transition charge” (CTC).

The CTC is to be charged to all customers, based on
their electricity consumption as a “non-bypassable”
severance fee. (“Non-bypassable” means that the
charge is not transferable.) A rate cap guarantees
that no customer’s rate will be higher than it was on
June 10, 1996. Small customers (with a maximum
peak demand less than 20 kilowatts) are to receive
a rate reduction of at least 10 percent by January 1,
1998, with a cumulative 20-percent reduction antici-
pated by April 1, 2002. Investor-owned utilities
(I0Us) have until December 31, 2001, to complete
recovery of most of their stranded costs. Control, but
not ownership, of the transmission assets will be
turned over to the ISO.

The New York Public Service Commission (NYPSC)
is also proposing to distribute stranded costs across
all consumers by mandating a non-bypassable “wires
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charge” at the distribution level. The NYPSC does
not presume full recovery of uneconomical contracts
and investments under competition, but instead re-
quires utilities under its jurisdiction to submit
proposals that apply “creative means . . . to reduce
the amount of strandable costs before they are con-
sidered for recovery.”

The Commission estimates that about 38 percent of
New York’s strandable costs are the result of con-
tracts by utilities for purchases from independent
power producers (IPPs) at above-market prices.
Apparently, the “creative means” directive hints that
New York’s utilities and IPPs should begin investi-
gating the possibility of buying out or renegotiating
those agreements. The resolution of each proposal
will be accomplished through individual rate case or
utility specific proceedings starting in 1996. While
New York is stopping short of legislative statutes,
the NYPSC is moving to resolve stranded cost issues
as quickly as possible. The Commission has indi-
cated that divestiture of generation assets is strong-
ly encouraged to alleviate vertical market power and
provide a basis for recovery of stranded costs.

In contrast, the Public Utility Commission of the
State of Maine (MPUC) is taking a more moderate
approach to the problem of stranded assets, by
deferring estimates of each utility’s stranded costs
until the year 2000 and readjusting the estimates in
2003 and 2006. Similarly, divestiture of transmis-
sion and distribution assets by Maine’s utilities
(municipal utilities and rural cooperatives are
exempt) is to begin in 2000 and to be completed by
2006. The MPUC views stranded costs as a problem
whose magnitude shrinks with the passage of time.
Nevertheless, the MPUC recognizes that some
amount of stranded costs may persist after 2000. In
those cases, cost recovery will be accomplished
through a surcharge that will be administered
through the divested transmission and distribution
companies and will be comparable with similar
charges that existed before deregulation [74].

Consumer and Supplier Responses

Many other State legislatures and public utility
commissions are also developing proposals for
competition, but the final form of a restructured
electric power industry is still far from apparent.
Consequently, the AEO97 reference case does not

address the major components of a restructured
industry, such as stranded costs and open retail
access. Ongoing EIA research, to be published in the
spring of 1997 [15] provides clues as to the potential
price impacts of institutional changes and changes
in consumer behavior. The value that consumers
place on adequate generating resources, and their
willingness to pay for reliability of service, will have
important implications for the willingness of market
participants to build generating plants.

Utilities attempt to design systems and select re-
serve margins to balance the marginal costs and
marginal benefits of reserve capacity. The standard

_measure on which systems have been designed is to

provide enough generating capacity so that only one
day of capacity shortage results every 10 years. The
implementation of this standard means that the
cheapest capacity in service—typically, a combustion
turbine plant that requires an annual carrying cost
(not including the costs of operation) of about $36
per kilowatt—is used 8 to 10 hours a year. Accord-
ingly, the resulting reduction of 10 hours of unmet
demand (also called “unserved energy”) is worth
$3.60 per kilowatthour ($36/10) in mitigated oppor-
tunity costs for consumers.

In reality, the value of unserved energy is difficult
to compute, because the opportunity costs for con-
sumers vary widely. Estimates range from $2 to $25
per kilowatthour and are affected by the nature of
consumption, the timing of service curtailment, the
length of the interruption, and the amount of warn-
ing before curtailment begins. For example, a black-
out without warning during the dinner hour is much
more expensive for a restaurant owner than it is for
most residential consumers. Hence, a restaurant
owner (and commercial consumers in general) would
be willing to pay more for reliable electric power
than would most residential consumers. Further, a
disruption is more costly if it lasts for a longer
period of time and creates costs associated with food
spoilage, prolonged loss of residential heating and
cooling, and the like.

In a competitive electric power industry, energy
service companies may have the means to determine
the value of unserved energy. If the real opportunity
cost to consumers during a blackout is actually
lower than the assumed value that system planners
have traditionally used, and if consumer prices do
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not support the level of capacity that has been built
under regulation, then reserve margins will fall.
Lower reserve margins could have important impli-
cations for system operating costs and electricity
prices.

Under cost-of-service regulation, prices can be
expected to increase when new capacity enters into
service, because new capacity additions generally
qualify for regulated cost recovery. As a result,
annual depreciation expense (representing investors’
return of capital) and a return on investment (equal
to the cost of capital, representing fair compensation
to investors) are added into the price calculation. In
the past, there have been occasions when additions
to prices have been so high (as with expensive nucle-
ar plants) that they could have created rate shock,
making it necessary to develop and use special
regulatory and financial conventions—such as rate
phase-in plans and sales-leaseback transactions—to
mitigate the shock.

The price impact of capacity additions under a com-
petitive environment may be the opposite of that
under cost-of-service regulation. That is, prices could
fall when new capacity comes into service in a com-
petitive market if the price of electricity is dictated
by supply and demand. A new generating plant, rep-
resenting an increase in supply, could put downward
pressure on electricity prices.

Another important aspect of consumer response to a
competitive electricity market is the degree to which
demand patterns may change. Several actions may
be taken by market participants to stimulate
changes in demand patterns. Some end-use consum-
ers may pay time-of-use prices for electricity, which
would be higher during peak consumption periods
and lower during off-peak periods, providing an
incentive for consumers to reduce peak period con-
sumption and increase off-peak consumption.

It is possible that most end-use consumers will not
see time-of-use prices but, instead, will purchase
service contracts that specify a fixed fee per kilo-
watthour of consumption, regardless of when the
electricity is used. Still, the incentives that time-of-
use prices provide for cutting consumption during
peak periods may actually be incorporated info
attractively priced service packages offered by
aggregators and distributors to consumers who are

willing to have service curtailed briefly during peak
usage periods. In effect, this would tramnslate the
incentives of time-of-use market prices to the end-
use consumer.

If time-of-use rates are used and consumers do re-
spond to them, there could be two significant effects:
aggregate consumption could rise in response to low-
er overall electricity prices; and flatter demands
(lower peak period consumption or higher off-peak
period consumption) could produce higher plant
utilization and, as a result, lower capacity require-
ments. Reduced demand for electricity during peak
periods (or increased demand during off-peak peri-
ods) could increase the efficiency of the electric
power industry and lower the cost of electricity in
the long run. However, there are no compelling re-
search results indicating the degree to which con-
sumption patterns will actually change. Like the
market value of reserve capacity, the way in which
consumers respond to price signals and incentives
must be market tested so that builders of generating
capacity and providers of energy services can make
sound decisions.

Electricity Futures

At 10:30 A.M. on March 29, 1996, the New York
Mercantile Exchange NYMEX) launched the first-
ever electricity futures contracts. By the end of the
day, 1,216 wholesale power contracts had been
traded, comparable to the first-day volumes of the
crude oil and natural gas futures markets (1,884
and 918 contracts, respectively). This event signaled
the recognition that, in a competitive market, elec-
tricity prices could be influenced by highly variable
changes in supply and demand. With prices likely to
become volatile, a futures market could hedge some
of the price risk. Thus, electricity is joining copper,
pork bellies, corn, and other products in the intense-
ly competitive and highly visible open auctions that
are the hallmarks of today’s commodity markets.

The possibility of an electricity futures market was
anticipated by NYMEX and the Bonneville Power
Administration (BPA) in 1993. They were quickly
joined by Pacific Gas and Electric (PG&E), Portland
General, and PacificCorp in committees to supply
information about the characteristics of the western
supply region and to research possible delivery
locations.
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NYMEX is the exchange that specializes in energy
futures contracts, historically launching trading in
specific energy products with the development of
spot or cash markets. NYMEX has developed futures
markets in natural gas, crude oil, gasoline, and
other energy products on the basis of expectations of
continued price volatility in oil products and de-
regulation of natural gas markets. Until recently,
however, price stability in the regulated electricity
industry has not provided enough volatility for vi-
able futures trading. Although the industry is still
tightly regulated, a move toward competition and
the ability of consumers to choose their electricity
suppliers—driven by the spirit of open transmission
access—is expected not only to lower average prices
but also to make them volatile. Volatility, coupled
with the fungibility of electricity and the existing
large pool of diverse buyers and sellers, is recognized
by commodity traders as the minimum criterion for
an active futures market.

About three-fourths of the energy-related contracts
introduced since 1978 have failed. While it is
difficult—if not impossible—to determine the rea-
sons for specific failures, in general, lack of liquidity,
insufficient volatility, low correlation between fu-
tures and cash prices, a nonviable spot market, and
limited effectiveness as a hedging instrument have
been recognized as contributing factors in the down-
fall of new futures markets. A viable electricity
futures market is far from certain; however, the ele-
ments needed to maintain active participation may
be discernible in the example of a recent energy
futures market, namely, natural gas.

During the 1980s, natural gas markets were charac-
terized by excess supply, low prices, and a legacy of
prior long-term contracts for high-priced gas. Natu-
ral gas futures were introduced in 1990 to furnish
buyers and sellers the tools to hedge price risk and
to provide an index for determining the price of
delivered gas. Since then, the number of contracts
traded daily has been regularly surpassing contracts
in many other futures markets, with daily volumes
frequently in excess of 40,000 contracts.

More importantly, the natural gas futures contract
price is being used as an index of the physical price
of gas in spot market negotiations. In addition, a
significantly higher proportion of participants are
hedging or “commercial” traders, as opposed to

speculators. Hedging is the substitution of futures
for the later purchase or sale of the physical com-
modity. Hedgers expect to maintain a position in the
physical market. In contrast, speculators do not
attempt to maintain a position in the physical
market but “take profits” based on price changes
between contracts. By significantly adding to the
volumes traded, speculators play an important and
necessary role. Without their participation, liquidity
would be severely diminished. Yet it is the combina-
tion of the price discovery mechanisms of gas futures
and high-volume participation by marketers and
producers that has resulted in an active market.

The electricity industry currently shows similarities
to the natural gas industry of the 1980s: surplus
supply (in the form of excess baseload capacity) and
high-priced, long-term contracts (brought about by
the qualifying facility provision of the Public Utility
Regulatory Policies Act of 1978). And, although elec-
tricity prices in many regions of the country cannot
be characterized as low, the use of cost-of-service or
rate-of-return pricing by utilities and regulators has
kept them stable.

Competition in the electricity industry is expected to
result in lower but more volatile prices. Price vola-
tility could accelerate the development of short-term
or cash markets for consumers seeking progressively
lower prices. Conversely, suppliers could need a
mechanism to assure future revenue targets. Elec-
tricity futures may provide a mechanism for suppli-
ers to control price risk and stabilize revenue
streams.

In addition, the interaction of paper and physical
electricity could accelerate movement toward the full
potential for interregional trade. Open trade could
make apparent the current high ratio of capacity to
demand, putting downward pressure on prices. The
imbalance of supply and demand could expose eco-
nomic inefficiencies, such as excess reserve margins;
however, suppliers and public utility commissions
will need to monitor minimal reserve margin levels
accurately to ensure reliability. The difference
between electricity prices and the cost of generation
(the “crack” could decrease as inefficiencies are
eliminated. As in the natural gas market, the price
and terms of electricity futures could be used as a
standard for prices and contract terms in the physi-
cal market.

20 Energy Information Administration/ Annual Energy Outlook 1997



Issues in Focus

-

Electricity futures prices are based on an index of
electricity prices for delivery at two locations—the
Palo Verde nuclear switchyard in Arizona and the
California-Oregon Border (COB) intertie in the
Pacific Northwest. The index for each location is
volume-weighted and calculated on the basis of
transactions reported by 15 industry participants.
Dow Jones began publishing the COB electricity
index in June 1995. Currently, both indexes are
published daily as advertising in the Wall Street
Journal.

The COB connects utilities in the Northwest to
California. The intertie consists of three 500-kilovolt
lines on the south and three on the north side of the
California border. Transmission capacity is rated at
4,800 megawatts north-to-south and 3,675 mega-
watts south-to-north. BPA operates the system north
of the intertie, and PG&E manages flows to the
south. Palo Verde is the intertie that connects util-
ities in the Southwest to California—with capacity
to move 6,100 megawatts east and 2,500 megawatts
west. A single contract for both locations consists of
736 megawatts of peak power in increments of 2
megawatts an hour over 23 business days in each
month. Delivery is scheduled beginning at 7:00 am
and ending at 10:00 pm, with delivery into Saturday
and Sunday allowed for months with fewer than 23
business days.

As this publication goes to press it appears that the
current Palo Verde and COB contracts are strug-
gling to achieve the degree of liquidity needed to
maintain interest by traders. The first few weeks of
trading found an average of 50 traders daily in the
pits. Currently, trading volumes are about half the
initial volumes, with no more than 5 to 7 “warrant”
traders (local traders who pay a fee to work new
trading rings) in the pits daily. While a handful of
brokerage firms are still active, trading is being
dominated by only one or two, with none achieving
the volumes anticipated when the contract began. It
appears that these “noncommercial” or speculative
traders are concentrating on the more profitable
natural gas and ciude oil markets and abandoning
electricity futures.

A lack of interest by commercial traders is also
apparent. A limited number of power marketers are
active, but they are participating at volumes lower
than when trading began. And although a few

utilities such as BPA, Portland General Electric, and
one or two others are maintaining limited positions
in the COB market, utility interest in Palo Verde
contracts is nonexistent. It appears that utilities are
managing risk by using such traditional tools as
over-the-counter sales and block purchases of elec-
tricity—transactions that are more liquid than the
futures market and have the added benefit of gen-
erally not requiring administrative approval from a
utility’s board of directors or new accounting pro-
cedures to document losses.

It is possible for competitive electricity markets to
exist without a futures market. Forward contracts,
energy swaps, or hedging with natural gas or oil
futures may be all that is required for risk manage-
ment. The transmission and delivery of electricity
also presents technical challenges, requiring a far
greater measure of system control than is required
for the distribution of natural gas. In addition,
electricity transmission systems are highly frag-
mented, with local control tightly concentrated.
Transmission networks in the East, West, and Texas
are functionally independent. With no mechanism
for delivery to the East, traders there have little
interest in West Coast indexes.

While experiments in and plans for competition are
underway in many States, deregulation is still in its
infancy. Most States see 1998 as the earliest pos-
sible date for retail wheeling and full consumer
choice. Perhaps, as deregulation progresses, utilities
will incur higher levels of price and supply risk than
can be covered by traditional tools. If so, they may
turn to the futures market for coverage. Without
strong utility support, the prognosis for a viable
electricity futures market is uncertain.

Transportation Issues

The transportation sector’s almost exclusive reliance
on oil and its increasing responsibility for higher
U.S. carbon emissions has made it a focal point of
recent policy debates. While consumers generally
appreciate low fuel prices and high rates of economic
growth, these factors exacerbate problems associated
with the Nation’s dependence on imported oil. In
recent years, improvement in vehicle efficiency has
slowed while reliance on mass transit has dimin-
ished. Consequently, transportation sector oil con-
sumption has increasingly contributed to higher
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demand for oil products and rising emissions of
greenhouse gases.

Between 1980 and 1985, oil consumption for non-
transportation uses declined by 25 percent, or
almost 4 quadrillion Btu (Figure 10), as consumers
substituted other fuels to escape the high prices of
oil products and concerns about availability. But
with no economically competitive alternatives avail-
able for vehicle fuels, transportation oil consumption
increased by 0.5 quadrillion Btu over the same peri-
od, despite substantial improvements in the fuel effi-
ciency of light-duty vehicles (cars, vans, pickup
trucks, and utility vehicles).

Figure 10. Changes in oil consumption
for transportation and other uses, 1980-2015
(quadrillion Btu)
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In the AEQ97 forecast, transportation uses of oil
continue to dominate growth in domestic oil use.
About 80 percent of the increase in annual oil con-
sumption between 1995 and 2015 is directly attrib-
utable to transportation vehicles. In fact, beyond
2000, transportation oil use alone roughly equals
total U.S. oil imports.

Compared with last year’s forecast, AEO97 features
lower energy prices and higher economic growth.
Both tend to increase energy consumption, and the
transportation sector is particularly sensitive to
these changes. Of the increase in projected energy
consumption in 2015—2.9 quadrillion Btu higher
than last year’s forecast—transportation uses ac-
count for more than two-thirds.

Growth in transportation oil use has been a major
factor impeding the Nation’s progress toward the
policy objective of rolling back carbon emissions to
1990 levels. Cumulatively, carbon emissions in 2015
are expected to be 64 million metric tons higher

than last year’s estimate, with transportation energy
use contributing two-thirds of that increase. Annual
carbon emissions are expected to reach 1,799 million
metric tons or 34 percent above the 1990 target sta-
bilization level, and transportation-related emissions
account for 39 percent of the overage (Figure 11).

Figure 11. Changes in carbon emissions, 1990-2015
(million metric tons)
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Oil consumed in light-duty vehicles is expected to
continue to account for more than half of total trans-
portation oil consumption throughout the forecast,
even though population growth slows and an in-
creasing proportion of the driving population is
beyond retirement age [16]. Light-duty vehicles are
expected to consume 23 percent more energy in 2015
than in 1995, with gasoline accounting for 80 per-
cent.

Although highway travel growth slows over the fore-
cast, the growth exceeds the minimal gains expected
in stock average “on-the-road” fuel efficiency (Figure
12). New car and light truck fuel efficiencies in the

Figure 12. Trends in automobile fuel efficiency
in the reference case, 1978-2015 (miles per gallon)
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reference case do not exceed the corporate average
fuel economy (CAFE) standards currently being met
[17] until the turn of the century. Average light-duty
vehicle fuel economy is thus expected to be only
about 8 percent higher in 2015 than it was in 1995,
whereas vehicle miles traveled are projected to be
almost one-third higher. As a consequence, gasoline
demand in 2015 is expected to be more than 1 mil-
lion barrels per day above 1995 levels.

The projected growth in vehicle miles traveled—
about 1.4 percent annually for the period 1995 to
2015—is lower than actual rates of growth over the
past decade. Between 1985 and 1995, vehicle miles
traveled in the United States increased by more
than 3 percent a year. Slower growth is anticipated
in the future, principally because of slowing eco-
nomic and population growth. If recent historical
rates of growth in vehicle miles traveled were sus-
tained over the projection period, gasoline require-
ments in 2015 would be 3 million barrels per day
higher than the AEO97 reference case projection of
about 9 million barrels per day.

The current and projected slow growth in fuel effi-
ciency is a direct byproduct of oil price behavior and
rising per capita income. At today’s prices (adjusted
for inflation), annual expenditures for gasoline and
oil account for only about 15 percent of annual ve-
hicle ownership costs, roughly half their share in
1975 [18], and interest in fuel economy on the part
of the car-buying population is limited. Oil price
increases over the next 15 years are expected to be
relatively modest. Thus, the projections indicate a
similar relationship between fuel and overall car
operating costs and relatively slow market penetra-
tion by more fuel-efficient vehicles.

Just as low oil prices have suppressed the Nation’s
appetite for more fuel-efficient vehicles, they have
also reduced market demand for vehicles that burn
alternative fuels. From a technological standpoint,
alternative-fuel vehicles (AFVs) have been available
for many years. The conventional internal combus-
tion engine, with relatively minor and inexpensive
modifications, can burn ethanol derived from “fuel
crops,” methanol derived from natural gas, or com-
pressed natural gas stored in canisters on the
vehicle.

Vehicles currently utilizing these fuels can be seen
outside some government buildings and in use by

.40~ High AFV case

many energy-related companies; however, most cur-
rent demand is driven by government policy, not
economics. The Energy Policy Act of 1992 mandated
the introduction of such vehicles. Not many are
being bought by the general public. While AFVs may
not cost much more than conventional vehicles, they
do not offer much in the way of improved fuel econo-
my. Often, technology that improves the fuel econo-
my of AFVs is also applicable to the engines that
drive conventional gasoline-powered vehicles. Thus,
the disadvantages of AFVs—range and fuel availa-
bility—are likely to continue to impede their com-
petitive success.

More advanced AFVs (battery-powered vehicles, fuel
cell electric vehicles) may offer significant operating
cost savings in the future, but estimates of purchase
price, performance characteristics, and consumer
acceptance remain uncertain. In the reference case
even in 2015, AFVs account for less than 10 percent
of annual vehicle sales and 6 percent of the total
light-duty stock. More aggressive introduction, how-
ever, has the potential to be a major influence on
gasoline consumption (Figure 13). If the same mix of
AFVs chosen in the reference case reached roughly
an equal sales share with conventional vehicles by
2005 and maintained that share thereafter, almost
40 percent of all light-duty vehicles in 2015 could
burn fuels other than gasoline, potentially resulting
in a 20-percent reduction in gasoline consumption.

Figure 18. Alternative-fuel vehicle shares
of light-duty vehicle stock in two cases (percent)
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The reference case outlook projects continued re-
liance on conventional vehicles with increasing
horsepower. This forecast is based on analysis of
recent auto industry sales trends. It is not a
statement based on technical absolutes, and it does
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not consider alternative domestic and foreign politi-
cal developments that could profoundly alter the
picture. For example, if new car fuel economy im-
provements over the forecast were to match the
improvements achieved between 1975 and 1995
(roughly 11 miles per gallon), new cars would aver-
age 39 miles per gallon by 2015. The average-auto-
mobile stock efficiency would reach 26 miles per
gallon by 2015—10 percent higher than in the refer-
ence case (Figure 14). Such efficiency gains could,
annually, save more than 2 quadrillion Btu (about
1 million barrels of gasoline a day) and reduce car-
bon emissions by 50 million metric tons. In that
context, almost no increase in gasoline demand
would occur over the next two decades.

Figure 14. Trends in automobile fuel efficiency in
the high efficiency case, 1978-2015 (miles per gallon)
40—. - o o W D - T i - -

New cars
35—
- CAFE
30 standard

25— /Average
20-

15- /
10-

5..-

History Projections

1980 1985 1990 1995 2000 2005 2010 2015

If new car efficiency rose to 45 miles per gallon and
fleet average efficiency increased to 34 miles per
gallon by 2015, gasoline consumption would fall
below current levels by more than 1 million barrels
per day. For those gains to be achieved, however,
the costs of fuel-saving technologies would have to
fall by 50 percent or more over the projection period
relative to the reference case. Vehicles that achieve
this efficiency level are available for sale today in
the subcompact size class. Also, jointly funded re-
search efforts by the auto industry and the Federal
Government are underway to greatly extend the
availability of high-efficiency vehicles comparable in
size and performance characteristics to today’s mid-
size cars [19]. The target for achieving the advances
is 2006.

Within a vehicle size class, fuel economy and horse-
power compete directly for market share. In recent
years, horsepower has been the winner. Between

1990 and 1995, new car fuel efficiency remained
practically fixed at 28 miles per gallon. Over the
same period, average new car horsepower increased
by 19 percent. Vehicle horsepower is expected to
continue to increase in the reference case, although
at a decreasing rate. By 2015, average new car
horsepower is expected to be more than one-third
higher than in 1995. If vehicle horsepower remained
constant at 1995 levels, however, new car fuel econ-
omy could reach nearly 36 miles per gallon by 2015,
10 percent higher than in the reference case (Figure
15). Such an improvement would cut gasoline de-
mand by 4 percent, or 2 percent of total trans-
portation oil consumption.

Figure 15. Changes from the reference case,
assuming no increase in new car horsepower
(percent)
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Vehicle miles traveled for personal transportation
are projected to increase by nearly 25 percent
between 1995 and 2015. One-third of the increase

‘relates to more drivers being on the road. The bal-

ance relates to increased travel intensity for all
drivers. Policy initiatives designed to slow growth in
travel intensity include actions to encourage more
car pooling or use of mass transit or, alternatively,
the substitution of telecommuting for actual com-
muting. Were travel per driver to stabilize at
current levels over the forecast horizon, three-
fourths of all projected increases in gasoline demand
could be avoided, all else being equal.

As noted, projected gasoline demand does respond to
alternative price paths. The low and high world oil
price cases included in this report result in upward
and downward shifts in gasoline prices in the range
of 12 to 15 percent. In response to higher or lower
prices, consumers shift new car purchases. In the
high price case, the market penetration of relatively
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more fuel-efficient automobiles increases somewhat
as consumers favor smaller cars with less horse-
power. In the low price case the converse occurs.
Although high prices moderate the growth in de-
mand for gasoline, a price rise of 15 percent di-
minishes demand by only about 2 percent over the
projection period. New car fuel economy in the high
world oil price case in 2015 is 3 percent higher than
in the reference case (33.5 miles per gallon). In the
reference case, gasoline demand in 2015 is projected
to be about 1.3 million barrels per day higher than
it was in 1995. The projected increase in the high
price case, although lower, still reaches 1 million
barrels per day.

Buildings Sector Issues

The buildings sector encompasses all the energy con-
sumed in residential and commercial buildings, as
well as non-building energy use in the commercial
sector, such as street lights and other municipal
uses. In 1995, the buildings sector, which is heavily
dependent on electricity, accounted for 36 percent of
the total energy consumed—and 35 percent of total
carbon emissions—in the United States, when elec-
tric generation losses are included. For these
reasons, numerous policies have been initiated over
the past decade to increase energy efficiency, there-
by reducing energy consumption and carbon emis-
sions, in the buildings sector.

The AEO97 reference case includes existing policies
that have had the effect of reducing the potential
growth of energy consumption in the buildings sec-
tor. Examples include the minimum efficiency stand-
ards set forth in the National Appliance Energy
Conservation Act of 1987 (NAECA) and the Energy
Policy Act of 1992 (EPACT), both of which targeted
certain energy-using equipment in the sector by re-
quiring that equipment be manufactured to meet or
exceed minimum efficiency levels.

Traditionally, efficiency standards and energy price
shocks have had large impacts on energy use in the
United States. For the buildings sector, the level of
efficiency for each energy-using appliance purchased
in any given year is in part a function of mandated
efficiency standards and energy prices. All else being
equal, the higher the energy price and the more
stringent the efficiency standard, the higher will be
the purchased efficiency level and the lower the
energy consumption and carbon emissions.

In 2015, energy consumption in the buildings sector
in the AEO97 reference case is projected to be 16
percent (5.3 quadrillion Btu) higher than in 1995.
Given the forecast for a decline in real energy prices
(for natural gas and electricity) delivered to resi-
dential and commercial customers in the reference
case (Figure 16), projected energy consumption in
2015 would likely be lower if it were assumed that
prices remained constant. Figure 16 relates the
energy prices for major fuels in the buildings sector
in 1995 to the prices in 2015 in the reference case
and in a constant price case, in which prices are
assumed to remain at 1995 levels.

Figure 16. Buildings sector energy prices,
1995 and 2015 (index, 1995 = 1)
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For both natural gas and electricity, real prices to
consumers in the buildings sector are projected to be
more than 10 percent lower in 2015 in the reference
case than their respective 1995 levels, while dis-
tillate prices are projected to be more than 18 per-
cent higher. In the constant price case, therefore,
projected distillate consumption in 2015 is higher
than in the reference case, and natural gas and
electricity consumption are lower. In the constant
price case, buildings sector consumers are less likely
to switch from distillate use for heating applications
to natural gas or electricity. Lower real energy
prices discourage investment in energy-saving equip-
ment and more efficient building shells, increasing
the demand for energy. If buildings sector energy
prices were to remain at 1995 levels, almost 19 per-
cent (1 quadrillion Btu) of the projected increase in
energy demand in the reference case would be
averted (Figure 17).

In the constant efficiency case, assuming no effi-
ciency gains beyond 1995 levels, projected energy
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Figure 17. Buildings sector energy consumption
in alternative price and efficiency cases
(quadrillion Btu)

i No utility or buildings efficiency gains
50— s . .

| No utility efficiency gains

; Reference case

igo—  No price change

30~

20~

i

1995 2015

consumption in 2015 is higher than in the reference
case, which incorporates numerous efficiency gains
in the buildings sector as well as other sectors. In
analyzing the effect of efficiency gains on total
energy consumption in the reference case, it is
important to distinguish efficiency changes within
the sector from those associated with electricity
generation. Since direct use of electricity and the
losses associated with its generation and trans-
mission account for more than two-thirds of all
buildings sector energy consumption, efficiency gains
in those areas should be considered in the evalua-
tion of overall energy savings.

By fixing end-use efficiency and the ratio of elec-
tricity-related losses to delivered electricity at their
respective 1995 levels, the constant efficiency case
provides an estimate of the total amount of energy
projected to be saved by efficiency gains in the build-
ings sector in the reference case. Figure 17 shows
the relative importance of these efficiency changes
in terms of energy consumption avoided in 2015.
With no change in the efficiency of electricity gen-
eration and distribution, an additional 2.9 quadril-
lion Btu of energy would be used to provide the
buildings sector the same amount of electricity need-
ed in the reference case in 2015. Within the build-
ings sector, efficiency gains in the reference case
save an additional 1.9 quadrillion Btu in 2015.

Carbon emissions associated with energy use in the
buildings sector—mostly attributable to electricity
generation from coal—are also a significant issue.
The Climate Change Action Plan (CCAP) contains
numerous programs aimed at increasing energy effi-
ciency and, thereby, reducing carbon emissions.

Examples of CCAP measures affecting the buildings
sector are the Rebuild America program, sponsored
by the Department of Energy, and the Green Lights
program, sponsored by the Environmental Protection
Agency (EPA). The goal of these programs is to
promote energy efficiency and awareness through
nonregulatory means. Another example of a non-
regulatory program is EPA’s Energy Star Financing
program, which allows prospective home buyers to
finance larger mortgages on homes built to certain
energy-saving specifications.

Figure 18 relates 1995 buildings sector carbon
emissions to those projected for 2015 in the constant
price and constant efficiency cases. The AEQ97 ref-
erence case projects an additional 25 percent (122
million metric tons) of carbon emissions from the
buildings sector (including generation losses) in
2015, relative to emissions in 1995 (494 million
metric tons). When efficiency is held constant in
both the buildings and electricity generation sectors,
emissions increase by 40 percent (198 million metric
tons) over 1995 levels. Conversely, when energy
prices are held constant, the increase in carbon
emissions between 1995 and 2015 is 13 percent (65
million metric tons) lower than in the reference case.

Figure 18. Buildings sector carbon emissions
in alternative price and efficiency cases
(million metric tons of carbon)
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Effects of Oil and Gas Supply Technology
on Natural Gas and Renewables Markets

In order to explore the impacts of slower and more
rapid technological progress than that assumed in
the reference case, AEQ97 contains technology cases
for each of the energy-consuming and producing
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sectors. The following discussion focuses on the oil
and gas technology cases for two reasons. First,
there is considerable uncertainty about the future
price and supply of natural gas, which are heavily
influenced by the rate of technological advances in
the industry and by the uncertainty of the Nation’s
oil and gas resources. Second, the price of natural
gas is likely to have a significant impact on the con-
sumption of gas in both the end-use and electricity
generation sectors, with resulting impacts on com-
peting fuels.

Cases with slower or more rapid technological prog-
ress in the oil and gas production sector analyze the
impacts on natural gas prices without feedback from
the consuming sectors, thus presenting the outer
range of the potential impacts. In addition, because
of the market impacts of natural gas technology,
fully integrated cases with demand feedback are also
presented.

Within oil and natural gas supply markets, tech-
nological progress has historically expanded the
economically recoverable resource base and reduced
effective exploration and development costs. Over
the past decade, the domestic oil and natural gas
marketplace has seen the introduction and deploy-
ment of major new technological advances. Exam-
ples include the increased use of advanced
computer-imaging technologies to provide new per-
spectives on resources beneath the ground, the
advancement of offshore drilling in the deeper
waters of the Gulf of Mexico, and recovery of
additional natural gas from reserves below prior
depth frontiers or from shallower geologic structures
using unconventional recovery techniques. The
future pace and extent of such technological prog-
ress, however, and its potential effects on natural
gas and other energy markets are uncertain.

The AEO97 forecasts reflect key assumptions about
the progress of oil and gas supply technologies,
including assumed annual improvement rates for on-
shore and offshore drilling, lease equipment, and
operating costs; inferred reserves and undiscovered
resources; and finding and success rates. The refer-
ence case, high and low world oil price cases, and
high and low economic growth cases use a single set
of assumptions about these rates, derived from an
analysis of historical trends, which are generally

assumed to continue throughout the forecast. How-
ever, the historical rates can be estimated only with
considerable uncertainty, and changes to these
assumptions—reflective of their uncertainty—may
have a major impact on the forecasts.

In order to test and quantify the sensitivity of the
AEQ97 projections to changes in assumptions about
future progress in oil and gas supply technologies,
two alternative cases were analyzed, based on
assumptions of more rapid and slower technological
progress. Whereas the reference case assumes that
the most likely estimate of this historical influence
will continue throughout the forecast period, the
rapid technology case assumes a higher estimate,
and the slow technology case assumes a lower esti-
mate. In addition, both of the alternative cases were
run in two modes: with natural gas demand held at
reference case levels (no demand feedback), and with
market-driven demand-side adjustments in the oil
and gas supply sector that cause consumption and
production to deviate from reference case levels
(with demand feedback).

The alternative cases do not address the possible

_ impacts of making changes to national levels of

investment in technological research, development,
or deployment from their historical patterns. For
this reason, the macroeconomic assumptions used
for the reference case are also used for the two
alternative oil and gas technology cases. Additional
analysis and description of the alternative assump-
tions can be found in the “Market Trends” section of
this report (pages 62-63) and in Appendix G.

Impacts on Natural Gas Markets

The impact of changes in technological progress
assumptions on projected natural gas prices when
production is assumed to remain at reference case
levels is shown in Figure 19. Shortly after the year
2000, natural gas prices begin to diverge markedly
from their reference case values. By 2015, the aver-
age wellhead price is $1.37 per thousand cubic feet
in the rapid technology case and $3.48 per thousand
cubic feet in the slow technology case—35 percent
below and 63 percent above the reference case price
of $2.13 per thousand cubic feet, respectively.
Compared with historical levels, the 2015 wellhead
price in the slow technology case is below the peak
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wellhead price in 19883. In the rapid technology case,
the 2015 wellhead price falls within the range of
prices over the past two decades.

Figure 19. Lower 48 natural gas wellhead prices
in two alternative oil and gas technology cases,
1970-2015 (1995 dollars per thousand cublc feet)
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When market feedbacks are introduced, the project-
ed levels of natural gas production change as shown
in Figure 20. Production in 2015 is 6.6 percent high-
er in the rapid technology case than in the reference
case and 8.5 percent lower in the slow technology
case. The response is greater in the slow technology
case because reference case natural gas prices are
already very competitive. Consequently, the effect
of lower prices on consumption, and therefore on
production, in the rapid technology case is not as
great as the effect of higher prices in the slow tech-
nology case.

Figure 20. Lower 48 natural gas production
in two alternative oil and gas technology cases,
1970 2015 (trzllwn cubzc feet per year)
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When market feedbacks are introduced, the effects
of the alternative technology assumptions on natural
gas prices are moderated (Figure 21). In the rapid
technology case, the lower prices made possible by
more rapid technological progress tend to stimulate

additional natural gas consumption. As a result,
higher levels of domestic production are projected,
imposing upward pressure on natural gas prices,
which partially offsets the price reductions that
result from improved technology. In the rapid tech-
nology case, the demand response eliminates 24 per-
cent of the change in the wellhead price in 2015
relative to the reference case price. In the slow
technology case, the demand response eliminates 52
percent of the change in the wellhead price in 2015.

Figure 21. Lower 48 natural gas wellhead prices
in alternative oil and gas technology cases,
1995 2015 (1995 dollars per thousand cublc feet)
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In the alternative technology cases with demand
feedback, changes in projected natural gas prices for
consumers in the industrial sector are accompanied
primarily by changes in the consumption of steam
coal and electricity. In the slow technology case,
industrial coal use and electricity use are slightly
higher than in the reference case in 2015. Similarly,
industrial coal demand and electricity demand are
slightly lower in the rapid technology case. The
changes in projected industrial demand for elec-
tricity also affect demand for natural gas in the
electricity generation sector, where 80 percent of the
increase in generation requirements from 1995 to
2015 in the reference case is projected to be supplied
by gas-fired capacity.

In 2015, projected natural gas consumption for elec-
tric power generation varies from 7.0 trillion cubic
feet per year in the slow technology case to 9.4 tril-
lion in the rapid technology case. Most of this con-
sumption is utilized by capacity built during the
forecast period. Cumulative unplanned additions of
combined-cycle generating capacity (essentially all
natural gas) vary from 96.5 to 143.0 gigawatts
across the cases in 2015.
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Within the electricity generation sector, changes in
natural gas consumption complement changes in
consumption of residual fuel oil, coal, and renewable
fuels. Although small in total quantity, the projected
use of residual fuel oil for electricity generation in
2015 increases by 35 percent in the slow technology
case relative to the reference case and decreases by
25 percent in the rapid technology case. For the
most part, these movements reflect changes in fuel
use for dual-fired boilers.

Changes in coal consumption are much larger, be-
cause natural gas competes directly with coal for
much of the new electricity generation capacity built
during the forecast period. Steam coal consumption
in 2015, which is projected to total 21.0 quadrillion
Btu in the reference case, drops to 19.6 quadrillion
Btu in the rapid technology case and rises to 23.8
quadrillion Btu in the slow technology case (Figure
22). Reflecting these changes in consumption, cumu-
lative unplanned additions of coal-fired generation
capacity vary from 20 to 74 gigawatts across the
cases.

Figure 22. Natural gas and coal use for electricity
generation in two alternative oil and gas technology
cases, 1995, 2005, and 2015 (quadrillion Biu)
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Impacts on Renewable Energy Markets

Natural gas prices also have important implications
for the construction of new generating capacity
powered by renewable fuels. Over the forecast hori-
zon, projected unplanned additions of generating
capacity using renewable resources (excluding con-
ventional hydroelectric) vary from 7.6 gigawatts in
the rapid oil and gas technology case to 11.6 giga-
watts in the slow technology case. Although the

increases are much smaller than those for coal or
natural gas capacity, they are large in relation to
the current total of 15.7 gigawatts of nonhydro-
electric renewable generating capacity, including
cogenerators.

Some renewables are responsive to the changes in
projected natural gas prices, while others are not
(Figure 23). Electricity generation from biomass,
including energy crops, in 2015 is almost 27 percent
(18 billion kilowatthours) higher in the slow oil and
gas technology case, with higher natural gas prices,
than in the rapid technology case, with lower gas
prices. When gas prices are higher, energy crops
become more cost-competitive, and biomass gasifi-
cation—like coal gasification—also becomes more
competitive. Similarly, generation from wind power,
used primarily as a fuel saver, is 31 percent (5
billion kilowatthours) higher in 2015 in the slow oil
and gas technology cases than in the rapid tech-
nology case.

Figure 23. Electricity generation from renewables
in two alternative oil and gas technology cases, 2015
(billion kilowatthours)
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Other renewables are relatively unresponsive to
changes in natural gas prices. Conventional
hydropower is assumed to be constant across the
cases. QGeneration from municipal solid waste
(MSW), which is based on the rate at which waste is
produced, is driven primarily by overall economic
growth. Geothermal capacity expansion will remain
concentrated in the western States. And, although
solar thermal and photovoltaic technologies are
expected to enjoy expansion in selected small
markets, they are projected to remain significantly
more costly than fossil fuel alternatives for central
station generation through 2015.
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Market Trends

The projections in AEO97 are not statements of
what will happen but of what might happen, given
the assumptions and methodologies used. The pro-
jections are business-as-usual trend forecasts,
given known technology and demographic trends
and current laws and regulations, thus providing
a policy-neutral reference case that can be used to
analyze policy initiatives. EIA does not propose,
advocate, or speculate on future legislative and
regulatory changes. All laws are assumed to re-
main as currently enacted; however, the impacts of
emerging regulatory changes, when defined, are
reflected.

Because energy markets are complex, models are
simplified representations of energy production
and consumption, regulations, and producer and
consumer behavior, The forecasts are highly de-
pendent on the data, methodologies, model struc-
tures, and assumptions used in their development.

Behavioral characteristics are indicative of real-
world tendencies rather than representations of
specific outcomes.

Energy market projections are subject to much
uncertainty. Many events which shape energy
markets are random and cannot be anticipated,
including severe weather, political disruptions,
strikes, and technological breakthroughs. Also,
assumptions concerning future technology, demo-
graphics, and resources cannot be known with any
degree of certainty. Many key uncertainties in the
AFEO097 projections are addressed through alterna-
tive cases.

BEIA has endeavored to make these forecasts as ob-
jective, reliable, and useful as possible, but these
projections should serve as an adjunct to, not a
substitute for, the analytical process that should be
used to examine policy initiatives.
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Trends in Economic Activity

Productivity and Investment Lead
Projected Gains in Economic Growth

Figure 24. Average annual real growth rates
of economic factors, 1995-2015 (percent)
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The output of the Nation’s economy, measured by
gross domestic product (GDP), is prajected to in-
crease by 1.9 percent a year between 1995 and 2015
(with GDP based on 1992 chain-weighted dollars
[20], the revised measure of economic growth by the
Bureau of Economic Analysis) (Figure 24). In fixed-
weight 1987 dollars, GDP grows by 2.2 percent a
year, compared with 2.0 percent in AEQ96. The pro-
jected rate of growth in GDP slows in the latter half
of the forecast period as the expansion of the labor
force slows, but increases in labor productivity
moderate the effects of lower labor force growth.

The slowing growth in the size of tLhe labor force is
a result of slowing population growth after 2000 and
a decline after 2005 in the labor force participation
rate [21]. Over the forecast period, the labor force
participation rate is expected to peak in 2005 and
then decline as “baby boom” cohorts begin to retire.

A key to achieving the 1.9-percent growth rate is
maintaining productivity growth at about 1 percent
a year, which results from an increase in the invest-
ment share of GDP for the first 12 years of the fore-
cast. The robust growth in investment results from
a projected decline in the Federal budget deficit,
expected to average $76 billion per year between
1995 and 2015 (compared with the projected $256
billion average in AEO96). Interest rates, both real
and nominal, are projected to decline over most of
the next 20 years, with real long-term interest rates
(10-year bond rates) averaging 2.5 percent (com-
pared with 3.5 percent in AEO96).

Trade and Service Sectors Grow
More Rapidly Than Manufacturing

Figure 25. Sectoral composition of GDP growth,
1995-2015 (percent per year)
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The projected growth rate for manufacturing produc-
tion is 2.1 percent a year, with energy-intensive
industries growing more slowly than non-energy-
intensive industries (1.3 percent and 2.6 percent
annual growth, respectively) [22]. The industrial
machinery, electronic equipment, and transportation
equipment industries lead the expected growth in
manufacturing (Figure 25). The electronic equipment
industry is expected to grow twice as fast as manu-
facturing industries altogether. Higher growth is
projected for the trade and services sectors than for
the manufacturing sector, as in last year’s forecast.

This year’s industrial forecast uses updated 1987
technology estimates and Standard Industrial Code
(SIC) definitions. Differences from last year’s indus-
trial forecast result from the combination of different
underlying macroeconomic conditions and different
configurations of industry data.
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Economic Growth Cases

High and Low Economic Growth Cases
Show Effects of Different Assumptions

Figure 26. Average annual real growth rates of
economic factors in three cases, 1995-2015 (percent)
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To reflect the uncertainty in forecasts of economic
growth, AEO97 includes high and low economic
growth cases in addition to the reference case
(Figure 26). The high and low growth cases show the
effects of alternative growth assumptions on energy
markets. All three economic growth cases are based
on macroeconomic forecasts prepared by DRI
McGraw-Hill (DRI) [23]. The DRI forecasts used in
AEQO97 are the February 1996 trend growth scenario
and the optimistic and pessimistic growth projec-
tions. EIA has adjusted DRI’s forecasts to incorpo-
rate the world oil price assumptions used in the
AEQ97 reference case. With this change incorpo-
rated, the DRI projections are used as the starting
point for the macroeconomic forecasts within the
National Energy Modeling System (NEMS) simula-
tions for AEO97. The macroeconomic activity module
within NEMS incorporates energy price feedback
impacts on the aggregate economy.

The high economic grow{:h case incorporates higher
growth rates for population, labor force, and labor
productivity. With higher productivity gains, infla-
tion and interest rates are lower than in the refer-
ence case, and economic output is projected to
increase by 2.4 percent a year. The low economic
growth case assumes lower growth rates for popula-
tion, labor force, and productivity, resulting in
higher prices, higher interest rates, and lower
industrial output growth. In the low growth case,
economic output increases by 1.4 percent a year
from 1995 through 2015.

Higher Investment Share Would Yield
More Rapid ‘Economic Growth

Figure 27. Change in annual GDP growth rate
for the preceding 20 years, 1966-2015 (percent)
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Figure 27 shows the trend in the moving 20-year
annual growth rate for GDP, including projections
for three AEO97 cases. The value for each year is
calculated as the annual growth rate over the pre-
ceding 20 years. The pattern for the 20-year average-
shows the major long-term trends in GDP growth
rates by smoothing the more volatile year-to-year
changes. The figure highlights two features that are
important for assessing the uncertainties in future
growth. First, the trend is downward. Second, annu-
al growth has fluctuated considerably around the
trend. The high and low growth cases are presented
to capture the potential for different paths of long-
term output growth in the forecast.

One reason for the variability of the forecasts is the
composition of the output of the economy, as reflect-
ed by the share of GDP devoted to consumption and
investment. In the reference case, consumption as a
share of GDP remains fairly stable at approximately
68 percent, while the share of output devoted to in-
vestment is steady at 16 percent. In the high growth
case, a larger share of the output is devoted to
investment—rising from 16 percent to 17 percent—
while the consumption share falls from 68 to 67 per-
cent. This shift is small, but it is significant for
overall economic growth. Higher investment rates
lead to faster capital accumulation and higher labor
productivity gains, which, coupled with higher popu-
lation and labor force growth, yield faster growth in
the aggregate economy than in the reference case.
The opposite profile is seen in the low growth case.
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International Oil Markets

Slow Growth Projected for World Oil
Prices in the AEO97 Reference Case

Figure 28. World oil prices in three cases, 1970-2015
(1995 dollars per barrel)
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Figure 29. OPEC oil production in three cases,
1970-2015 (million barrels per day)
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Just as the historical record shows substantial vari-
ability in world oil prices, there is considerable
uncertainty about future prices. Three AEO97 cases
with different price paths allow an assessment of
alternative views on the course of future oil prices
(Figure 28). For the reference case, prices rise by
about 1.4 percent a year, reaching $21 in constant
1995 dollars in 2015. In nominal dollars, the refer-
ence case price reaches $39 in 2015. In the high and
low price cases, the 2015 price is about $7.00 higher
and lower, respectively, than in the reference case
(in 1995 dollars). '

The reference case price in 2015 is about $5.00 lower
than the corresponding price projection in AE096,
reflecting increased optimism about the potential for
worldwide petroleum supply, even in the face of the
substantial expected increase in demand. Production
from countries outside OPEC is expected to continue
to increase slowly, reaching 44.5 million barrels per
day shortly after the turn of the century and declin-
ing gradually thereafter, but remaining above the
1995 level of 41.6 million barrels per day throughout
the forecast.

Total worldwide demand for oil is expected to reach
103 million barrels per day by 2015. Developing
countries in Asia show the largest growth in
demand, averaging 5 percent a year. They could
account for one-fourth of total oil consumption in
2015, putting their consumption on par with North
America’s and 10 million barrels per day higher
than Western Europe’s.

The three price cases are based on alternative
assumptions about oil production levels in OPEC
nations: higher production in the low price case and
lower production in the high price case. With its
vast store of readily accessible oil reserves, OPEC—
primarily the Persian Gulf nations—is expected to
be the principal source of marginal supply to meet
future incremental demand.

By 2000, OPEC supply in the reference case is 33
million barrels per day, consistent with announced
plans for OPEC capacity expansion [24]. By 2015,
OPEC production is 60 million barrels per day (more
than twice its production in 1995) in the reference
case, 53 million in the high case, and 71 million in
the low case (Figure 29). Worldwide demand for oil
varies across the price cases in response to the
different price paths. Total world demand for oil
ranges from 110.7 million barrels per day in the low
case to 97.7 in the high case. )

This variation reflects uncertainty about the pros-
pects for future production from the Persian Gulf

" region. The expansion of productive capacity will

require major capital investments, which could de-
pend on the availability and acceptability of foreign
investments. Political instability could also limit
expansion of production in the region. Iraq is
assumed to resume selling some oil to the world
market in 1998 and to increase production gradual-
ly, reaching 3.4 million barrels per day in 2000.
Thereafter, Iraq’s production expands to 7.2 million
barrels per day in 2015.
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International Oil Markets

Continued Compefition in Oil Markets
Expected from Non-OPEC Producers

Figure 30. OPEC and non-OPEC oil production
in two cases, 1990-2015 (million barrels per day)

Continued Increase Projected for
Persian Gulf Share of Oil Exports

Figure 31. Persian Gulf share of worldwide
oil exports, 1965-2015 (percent)
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The growth and diversity in non-OPEC oil supply
has played a significant role in the erosion of
OPEC’s market share over the past two decades.
Although OPEC producers will certainly benefit
from the projected growth in oil demand, significant
competition is expected from non-OPEC suppliers,
who have demonstrated surprising resilience even in
the low price environment of this decade. In the
reference case, the OPEC market share of worldwide
production begins to exceed that of non-OPEC
suppliers by the year 2007 (Figure 30). Non-OPEC
production peaks in 1997 and 2002 (44.5 million
barrels per day) and declines only slightly by the
end of the forecast period.

While the oil price cases make alternative assump-
tions about OPEC supply, it is also possible that
non-OPEC supply could expand beyond the levels
assumed for the reference case. In an optimistic non-
OPEC supply case—in which one-third of the world’s
undiscovered oil is assumed to be economical to
develop over the forecast period at reference case
prices—OPEC would not regain the majority market
share until 2013 [25]. In this case, non-OPEC
production would increase steadily until 2009, to
more than 50.1 million barrels a day. While signifi-
cant production increases are anticipated from the
world’s developing countries (especially those of
Latin America and Asia), much of the increase in
non-OPEC supply over the next decade is expected
to come from the former Soviet Union, as the out-
look for recovery from the economic problems of the
post-Communist era remains optimistic.
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Considering the world market in oil exports, the
historical peak for Persian Gulf exports (as a
percent of world oil exports) occurred in 1974, when
they made up more than two-thirds of the oil traded
in world markets (Figure 31). The most recent his-
torical low for Persian Gulf oil exports came in 1985
as a result of more than a decade of high oil prices,
which led to significant reductions in worldwide
petroleum consumption. Less than 40 percent of the
oil traded in 1985 came from Persian Gulf suppliers.
Following the 1985 oil price collapse, the Persian
Gulf export percentage has been steadily increasing.
For the first time in over a decade, Persian Gulf
producers are expected to account for more than 50
percent of worldwide trade in 1996.

In the reference case, the Persian Gulf share of total
exports is expected to exceed 60 percent shortly after
the turn of the century and gradually increase to
over 72 percent by the year 2015. In the AEO97 low
oil price case, the Persian Gulf share of worldwide
petroleum exports is expected to exceed 65 percent
shortly after the turn of the century and steadily
increase to over 82 percent by 2015. In the optimis-
tic non-OPEC supply case, the Persian Gulf share of
oil exports is not expected to return to its historical
peak during the forecast period. While all Persian
Gulf producers are expected to increase their oil pro-
duction capacity significantly over the forecast peri-
od, both Saudi Arabia and Iraq are expected to more
than double their current production capacity levels.
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International Oil Markets

OPEC and Persian Gulf Shares of
U.S. Oil Imports Rise in the Forecast

Figure 32. U.S. petroleum imports by source,
1995-2015 (mzllzon barrels per day)
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In the reference case, total U.S. oil imports increase
from 8.8 million barrels per day in 1995 to 14.4 mil-
lion in 2015 (Figure 32). Crude oil accounts for most
of the increase before 2000, whereas imports of pe-
troleum products make up a larger share after 2000.
Product imports increase more rapidly, as U.S. pro-
duction stabilizes and U.S. refineries lack the capac-
ity to process a larger quantity of imported crude oil.

By 2000, OPEC accounts for more than one-half of
total projected U.S. petroleum imports. After 2000,
the OPEC share increases steadily, to about 57 per-
cent in 2015. The Persian Gulf share of U.S. imports
from OPEC increases from about 41 percent in 1995
to more than 50 percent in 2015. Crude oil imports
from the North Sea increase slightly through 2000,
then decline as North Sea production ebbs. Signifi-
cant imports of petroleum from Canada and Mexico
continue, and West Coast refiners are expected to
import crude oil from the Far East to replace the
modest volumes of Alaskan crude oil that will be
exported. ‘

Imports of light products are expected to almost
double by 2015, to nearly 1.6 million barrels per
day. Most of the projected increase is from refiners
in the Caribbean Basin and the Middle East, where
refining capacity is expected to expand significantly.
Vigorous growth in demand for lighter petroleum
products in developing countries means that U.S.
refiners are likely to import smaller volumes of
light, low-sulfur crude oils.

Continued Growth in Oil Refining
Capacity Seen for Asia/Pacific Region

Figure 33. Worldwide refining capacity by region,
1996 and 2015 (mtllwn barrels per day)
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Worldwide crude oil distillation capacity was 73 mil-
lion barrels per day at the beginning of 1996. To
meet the growth in international oil demand in the
reference case, worldwide refining capacity is expect-
ed to increase by nearly a third—to almost 97 mil-
lion barrels per day—by 2015. Substantial growth in
distillation capacity is expected in the Middle East,
Central and South America, and the Asia/Pacific re-
gion (Figure 33).

" The Asia/Pacific region has been the fastest growing

refining center in the 1990s. It could pass Western
Europe as the world’s second largest refining center
by the end of 1996 and, in terms of distillation
capacity, surpass the United States by 2010. While
not adding significantly to their distillation capacity,
refiners in the United States and Europe have
tended to improve product quality and enhance the
usefulness of heavier oils through investment in
downstream capacity.

Future investments in the refinery operations of
developing countries must include configurations
that are more advanced than those currently in
operation. Their refineries will be called upon to
meet increased worldwide demand for lighter prod-
ucts, to upgrade residual fuel, to supply trans-
portation fuels with reduced lead, and to supply
both distillate and residual fuels with decreased
sulfur levels. An additional burden on new refineries
will be the need to supply lighter products from
crude oils whose quality is expected to deteriorate
over the forecast period.

36 Energy Information Administration/ Annual Energy Outlook 1997




Energy Demand

Primary Energy Growth Projected To
Stabilize Relative to Delivered Energy

Figure 34, Primary and delivered energy
consumption, excluding transportation use,
1970-2015 (quadrzllzon Btu)
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Net energy delivered to consumers represents only
a part of total primary energy consumption. Primary
consumption includes energy losses associated with
the generation, transmission, and distribution of
electricity, which are allocated to the end-use sectors
(residential, commercial, and industrial) in propor-
tion to each sector’s share of electricity use [26].

How energy consumption is measured has become
more important over time as reliance on electricity
has expanded. In 1970 electricity accounted for only
12 percent of energy delivered to the end-use sec-
tors, excluding transportation. Since then, growth in
electricity use in applications such as space con-
ditioning, consumer appliances, telecommunication
equipment, and industrial machinery have resulted
in a far greater divergence between total and de-
livered energy consumption estimates (Figure 34).
This trend is expected to stabilize over the forecast
horizon, as more efficient generating technologies
offset increased demand for electricity. Projected
primary energy consumption grows by 0.8 percent a
year, while delivered energy consumption grows by
0.9 percent a year, excluding transportation use.

At the end-use sectoral level, tracking of primary
energy consumption is necessary to link specific
policies with overall goals. Carbon emissions, for
example, are closely correlated with total energy
consumption. In developing carbon stabilization poli-
cies, growth rates for primary energy consumption
may be a more important consideration than those
for delivered energy.

Projected Energy Use Grows More
Slowly Than Gross Domestic Product

Figure 35. Energy use per capita and per dollar of
gross domestic product 1970 2015 (index, 1970 = 1)
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Energy intensity, as measured by primary energy
consumption per dollar of GDP and on a per capita
basis, declined between 1970 and the mid-1980s
(Figure 35). While the overall GDP-based energy
intensity of the economy is expected to decrease
between now and 2015, the rate of decline is ex-
pected to diminish, as a result of relatively stable
projected energy prices and increased use of elec-
tricity-based energy services. As electricity claims a
greater share of energy use, projected consumption
per dollar of GDP declines at a slower rate, because
electricity use contributes both end-use consumption
and energy losses to total energy consumption. Be-
tween 1995 and 2015, GDP is estimated to increase
by 47 percent, compared with a 22-percent increase
in primary energy use.

In the AEO97 forecast, the demand for energy ser-
vices increases markedly over current levels. The
average home in 2015 is expected to be 4 percent
larger and to rely more heavily on electricity-based
technologies. Annual highway travel and air travel
per capita in 2015 are expected to be 12 and 76 per-
cent higher, respectively, than their current levels.
Growth in demand for energy services notwithstand-
ing, primary energy intensity on a per capita basis
will remain essentially static through 2015, with
efficiency improvements in many end-use energy
applications making it possible to provide higher
levels of service without 51gmﬁcant increases in
energy use per capita.
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Energy Demand

Petroleum, Electricity Claim
Largest Shares of Future Energy Use

Figure 36. Energy use by fuel, 1970-2015
(quadrillion Btu)

Energy Use for Transportation Grows
More Rapidly Than for Other Sectors

Figure 37. Energy use by sector, 1975-2015
(quadrillion Btu)
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Petroleum products for transportation claim the
greatest share of total energy consumption in the
AEQ97 forecast (Figure 36). Growth in energy de-
mand in the transportation sector, which averaged
2.0 percent a year during the 1970s, was moderated
in the 1980s by rising fuel prices and by new Fed-
eral vehicle efficiency standards, which led to an
unprecedented 2.1-percent annual increase in aver-
age vehicle fuel economy. In the AEO97 forecast,
fuel economy gains slow as a result of stable fuel
prices and the absence of new legislative mandates.
A growing vehicle population and increased travel
cause demand increases throughout the forecast.

Increased competition and technological advances in
electricity generation and distribution are expected
to reduce the real cost of electricity. Despite low pro-
jected prices, however, growth in electricity use is
slower than the rapid growth seen in the 1970s.
Demand for natural gas grows at about the same
rate as overall energy demand, in contrast to the
recent trend of more rapid growth in the use of gas
as the industry was deregulated. Natural gas re-
tains its share of energy consumption, meeting 20.1
percent of energy demand requirements in 2015.

Use of renewable energy from marketed sources
(e.g., wood, wood wastes, and ethanol) increases by
1.4 percent a year. Use of nonmarketed renewable
energy (geothermal and solar thermal) increases by
about 7 percent a year but does not exceed 1 percent
of energy consumption for space and water heating
in the residential and commercial sectors.

Primary energy use in the reference case is projected
to reach 111 quadrillion Btu by 2015, 22 percent
higher than the 1995 level. In the early 1980s, as
energy prices rose, sectoral energy consumption
grew relatively little (Figure 37). Between 1985 and
1995, however, stable energy prices contributed to a
marked increase in sectoral energy consumption.

In the forecast, energy demand in the residential
and commercial sectors grows at about the same
rate as population. Demand for energy in the trans-
portation sector grows more rapidly, driven by esti-
mates of increased per capita travel and modest fuel
efficiency gains. Assumed efficiency gains in the
industrial sector are projected to cause the demand
for primary energy to grow more slowly than GDP.

To help bracket the uncertainty inherent in any
long-term forecast, alternative assumptions were
used to highlight the sensitivity of the AE097
forecast to different oil price and economic growth
paths. At the consumer level, oil prices primarily
affect the demand for transportation fuels. Oil use
for transportation in the high world oil price case is
3.1 percent lower than in the low world oil price
case in 2015, as consumer choices favor more fuel-
efficient vehicles and a slightly reduced demand for
travel services. Varying economic growth affects
overall energy demand in each of the end-use sectors
to a greater extent [27]. By 2015, high economic
growth assumptions result in a 14-percent increase
in total annual energy use over its projected level in
the low growth case.
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Electricity from Renewable Sources

Growth Expected for Wind Power,
But Market Uncertainties Remain

Figure 71. Wind-powered electricity generating
capaclty by regzon, 1995- 2015 (g"zgawatts)
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Wind capacity is projected to grow from the 1995
level of 1.8 gigawatts nationally to 5.4 gigawatts in
2015 (Figure 71), primarily in the West, where re-
sources are favorable. Wind energy is considered a
well-developed renewable energy technology, and im-
provements in both cost and performance have been
seen in recent years; however, competition from
fossil fuel technologies, especially natural gas com-
bustion turbines, remains strong. Projections of low
fossil fuel costs increase the uncertainty of wind
power’s future, as do the potentially competitive
forces created by the emergence of restructured elec-
tricity markets, which tend to favor established
technologies.

Much of the development of wind energy in the near
to medium term will be in Europe, where stricter
environmental laws, continued government support,
and a commitment by the European Union to reach
an 8-percent market share for renewables in the
electricity market help the investment climate for
wind energy. In the developing world, lack of an
infrastructure provides development opportunities
for wind technologies in small-scale, remote village
applications.

Wind capacity factors are expected to improve and
capital costs to decrease. The next generation of
wind turbines, to be introduced during the 1997-
1998 time frame, will have up to 750 kilowatts of
capacity. The AEO97 forecast assumes that turbines
of about that size will be deployed between 1997 and
2000 and will continue to improve until 2005.

Role as Fuel Saver Possible for
Wind-Powered Electricity Generation

Figure 72. Levelized costs of electricity from wind
power, 1990-2015 (1995 cents per kzlowatthour)
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Industry targets for wind generation costs below 5
cents per kilowatthour appear to have been met
(Figure 72). Also, EPACT provides a tax subsidy of
1.5 cents per kilowatthour for wind generation, effec-
tive for 10 years for wind units built before July
1999. Nevertheless, as the market for electricity
changes, these cost levels may no longer be adequate
to ensure market penetration. As indicated above,
some analysts predict that major technology ad-
vances may permit the cost of wind-powered gen-
eration to drop below 3 cents, or even below 2 cents
per kilowatthour by 2015. Such decreases could
make wind energy competitive with the variable
operating and fuel costs of some natural gas gen-
eration, so that electricity from wind would be cost-
effective solely on the basis of its energy value.

Competing as_a fuel saver could be important to
wind power by offsetting the limitations that its
intermittent nature imposes on capacity planning
for individual utilities or for an electricity pool
arrangement, such as those proposed under many
restructuring scenarios. In addition, if a cap on
carbon emissions were implemented, or if a carbon
tax increased the operating costs of fossil fuel
plants, then wind’s economic viability could be
greatly improved. Wind energy would also benefit
from the development of inexpensive energy storage.
Many State and national restructuring proposals
contain minimum renewable portfolio provisions
that could be beneficial to wind development, since
in some regions wind is the most economically viable
of the non-hydropower renewable technologies.
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Eiectricity from Renewable Sources

Modest Growth Expected for Solar
Thermal, Photovoltaic Generation

4

Figure 73. Solar thermal and photovoltaic
electricity generation, 1995-2015
(billion kilowatthours) ]
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Generation from grid-connected solar thermal power
is expected to grow from 0.8 billion kilowatthours in
1995 to almost 1.8 billion in 2015 (Figure 73), in-
cluding new capacity and generation from central
receiver, trough, and dish-Stirling technologies.
Operation of Solar Two, a 10-megawatt central re-
ceiver station, began during 1996. Dish-Stirling
technologies, which are modular and well suited for
distributed generation, are expected to become more
competitive, but solar thermal overall faces stiff
competition from fossil-fueled and other renewable
energy generating technologies in the forecast.

Solar photovoltaic (PV) generation has enjoyed dra-
matic cost and performance improvements over the
past several decades. Grid-connected PV generation
in the reference case forecast increases from a few
million kilowatthours in 1995 to nearly 0.9 billion in
2015 (Figure 73). If improvements continue, PV
could become a competitive electricity source in some
instances for distributed generation as well as for
meeting peak loads. Off-grid PV generation, which
is not bought or sold in electricity markets and is
not included in the AEO97 projections, is also likely
to continue growing rapidly, both domestically and
outside the United States. Off-grid U.S. domestic
capacity, almost all of it in very small units, is
expected to increase by 5 to 10 megawatts a year
through 2000, and at a more rapid pace thereafter.
Further growth could occur if market restructuring
raises consumer rates for peaking power or for
additional power in distant locations, making self-
generated PV more attractive to some consumers.

-

Little Growth Projected
for Hydroelectric Generation

Figure 74. Electricity generating capacity from
renewable sources, 1995-2015 (gigawatts)
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Conventional hydroelectric power is expected to
remain a significant overall contributor to the
Nation’s electricity supply, providing about two-
thirds of all the electricity derived from renewable
resources through 2015 (Figure 74). In contrast to
fossil fuels (coal and natural gas) and the other
renewables, however, the Nation’s conventional
hydroelectric power supply is not expected to in-
crease significantly at any time in the forecast. By
2015, the share of U.S. electric power provided by
conventional hydropower is projected to decline to
just under 7 percent, from more than 9 percent in
1995.

Small increases in hydroelectric generation will be
achieved from a few new, small facilities and from
upgrades (additional turbines, improved turbines or
generators) at existing facilities. Those increases will
be offset, however, by the closing of other facilities,
reductions in generation in response to other water-
use priorities, and growing concerns about negative
environmental effects. Further, where generation
continues, its economic value may be reduced, as
water formerly used to generate electricity during
valuable peak electricity seasons is shifted to much
less valuable off-peak seasons, so that water releases
can be used to accelerate fish passage downriver.
Finally, concerns about the long-term future of
hydroelectric power continue to grow, as market
events and regulatory decisions—including those by
the Federal Energy Regulatory Commission—con-
strain electricity production in favor of environ-
mental and other priorities.
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Oil and Gas Prices

AEO97 Reference Case Projects
Stable Oil Prices, Rising Consumption

Figure 75. Lower 48 crude oil wellhead prices,
1970-2015 (1995 dollars per barrel)

Only Slight Increase Projected for
Domestic Natural Gas Prices

Figure 77. Lower 48 natural gas wellhead prices,
1970-2015 (1995 dollars per thousand cubic feet)
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From 1995 to 2015, wellhead prices for crude oil in
the lower 48 States are projected to fall by 0.8 per-
cent a year in the low world oil price case, and to
grow by 1.2 and 2.8 percent a year in the reference
and high price cases, respectively (Figure 75). The
variation in world oil price assumptions leads to
similar variation in projected domestic prices, which
are determined largely by the international market.

U.S. petroleum consumption continues to rise in all
the AEO97 cases (Figure 76). Total petroleum prod-
uct supplied ranges from 20.6 million barrels per
day in the low economic growth case to 23.6 million
in the high growth case, as compared with 17.7 mil-
lion in 1995. Petroleum continues as the primary
source of energy in the United States, representing
just under 40 percent of total U.S. energy consump-
tion throughout the forecast.

Figure 76. U.S. petroleum consumption
in five cases, 1970-2015 (million barrels per day)
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Wellhead prices for natural gas in the lower 48
States increase by 0.6 and 2.2 percent a year in the
low and high economic growth cases, respectively,
compared with 1.4-percent annual growth in the ref-
erence case (Figure 77). The increases reflect rising
demand for natural gas and its impact on the natu-
ral progression of the discovery process from larger
and more profitable fields to smaller, less economical
ones. Because domestic natural gas prices are less
responsive than oil prices to world oil prices (oil and
gas do not compete directly in most markets), little
variation is seen across the oil price cases.

Natural gas production can be increased at substan-
tially lower cost than was projected in previous AEQO
forecasts for several reasons, including: an increase
in the inferred reserve base, based on a reassess-
ment by the U.S. Geological Survey; and a reexami-
nation of the impacts of technological progress on
the discovery process, which allows more gas to be
produced from fewer wells (Table 6).

o

Table 6. Economically recoverable oil and gas
resources in 1990, measured under different
technology assumptions

Crude oil Natural gas
(billion barrels) (trillion cubic feet)
Lower 48 1990 tech- 2015 tech- 1990 tech- 2015 tech-
resources nology nology nology nology
Proved 26 26 169 169
Unproved 96 119 936 1,322
Total 122 145 1,105 1,491
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Oil and Gas Reserve Additions

Small Drilling Increases Accompany
Expanding Markets for Oil and Gas

Figure 78. Successful new lower 48 natural gas
and oil wells in three cases, 1970-2015
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Both exploratory and developmental drilling levels
increase -in the forecast (Figure 78). With rising
prices and generally declining drilling costs, total
crude oil and natural gas well completions grow at
average annual rates of 3.5 and 4.8 percent in the
low and high oil price cases, respectively. Changes
in world oil price assumptions have a more pro-
nounced effect on projected oil drilling than on gas
drilling (Table 7).

Natural gas drilling is projected to be more produc-
tive than oil drilling, because remaining recoverable
gas resources are more abundant than oil resources.
Over the past two decades, crude oil reserve addi-
tions have come primarily from older fields, whereas
gas reserve additions have come from discoveries in
both new and old fields. The future productivity of
both oil and gas drilling is uncertain, however,
because the extent of the Nation’s oil and gas re-
sources is uncertain [33].

Table 7. Natural gas and crude oil drilling
in three cases (thousands of successful wells)
1995 2000 2010 2015

Natural gas
Low oil price case 10.0 14.1 17.5
Reference case 74 11.0 15.5 184
High oil price case 11.6 17.0 19.8
Crude oil
Low oil price case 6.4 7.5 7.9
Reference case 6.8 9.1 10.1 9.9
High oil price case 124 12.8 124

" cases, 1970-2015 (billion barrels)

Natural Gas Reserve Additions Grow,
Oil Additions Stabilize

Figure 79. Lower 48 natural gas reserve additions
in three cases, 1970-2015 (trillion cubic feet)
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Higher drilling levels lead to significant increases in
annual reserve additions in the forecast. Lower 48
natural gas reserve additions (Figure 79) increase by
1.3 and 1.5 percent a year in the low and high oil
price cases, respectively, continuing the trend of the
past two decades. Lower 48 oil reserve additions
(Figure 80) decrease by 0.4 percent a year in the low
world oil price case and increase by 3.1 percent a
year in the high price case.

Natural gas reserve additions exceed production
through 2012 in the reference case. Lower 48 re-
serves peak at 189.5 trillion cubic feet in 2013, then
decline to 188.4 trillion by 2015, compared with the
1995 level of 155.6 trillion cubic feet. Despite a rise
in oil reserve additions, production exceeds additions
in the reference case, and oil reserves are depleted
at a rate of 0.5 percent a year.

Figure 80. Lower 48 oil reserve additions in three
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Natural Gas Production and Imports

Conventional Onshore Production
Leads Increase in Natural Gas Supply

Figure 81. Natural gas production by source,
1970-2015 (trillion cubic feet)
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The continuing increase in domestic natural gas pro-
duction over the forecast comes primarily from lower
48 onshore nonassociated (NA) sources (Figure 81).
Conventional onshore production, which accounted
for 42.9 percent of total U.S. domestic production in
1995, is projected to increase at an average annual
rate of 2.6 percent over the 1995-2015 period. Natu-
ral gas production from unconventional sources in-
creases at an average annual rate of 1.2 percent
over the same period. Gas from offshore wells in the
Gulf of Mexico also contributes significantly to pro-
duction. The innovative use of cost-saving technology
and the expected continuation of recent huge finds,
particularly in the deep water off the Gulf of Mexico,
have encouraged greater interest in, this area.

Natural gas production from Alaska rises gradually
in the forecast. Alaskan gas is not projected to be
transported to the lower 48 States, however, because
lower 48 prices are not projected to be high enough
to support the required transport system within the
forecast period. Expected Alaskan natural gas pro-
duction does not include gas from the North Slope,
which currently is being reinjected to support oil
production, In the future, it may also be marketed
as liquefied natural gas to Pacific Rim markets [34].

Production of associated/dissolved (AD) natural gas
from lower 48 crude oil reservoirs generally declines,
following the expected pattern of domestic crude oil
production. AD gas accounts for less than 7.8 per-
cent of total lower 48 production in 2015, compared
with 14.2 percent in 1995.

Natural Gas Imports, Mostly from
Canada, Increase Slightly

Figure 82. Natural gas production, consumption,
and imports, 1970-2015 (trillion cubic feet
per year)
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Natural gas imports are expected to grow in the
forecast in all cases (Figure 82). In the reference
case, net natural gas imports increase from 12.4
percent of total gas consumption in 1995 to 14.0
percent in 2015. Most of the increase is attributable
to imports from Canada, primarily in response to
readily available supplies and a 20.9-percent in-
crease in projected pipeline capacity between the
United States and Canada between 1995 and 2015.

Since 1984, U.S. natural gas trade with Mexico has
consisted primarily of exports. That trend is expect-
ed to continue throughout the forecast, despite the
North American Free Trade Agreement and the sub-
stantial estimated size of the Mexican natural gas
resource base. There is significant uncertainty in the
direction and pace of change in the Mexican natural
gas market. Some of the unknowns that may affect
the market include: economic growth and develop-
ment, environmental concerns, issues related to
Petroleos Mexicano’s (PEMEX’s) monopoly control
and budgetary constraints, political and policy risks,
and the overabundance of heavy fuel oil in Mexico’s
petroleum market.

Another potential source of gas imports is liquefied
natural gas (LNG); however, given the projected low
natural gas prices in the lower 48 markets, LNG is
not expected to become a significant source of U.S.
supply. LNG imports are projected to increase over
the forecast at a modest rate, reaching a level of
0.36 trillion cubic feet in 2015, compared with 0.02
trillion cubic feet in 1995.
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Natural Gas Consumption

Gas Consumption for Electricity
Generation Grows Steadily

Figure 83. Natural gas consumption in five
cases, 1970-2015 (trzllwn cubzc feet per year)
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Natural gas consumption expands from 1995 to 2015
in all the AEO97 cases (Figure 83). Domestic con-
sumption ranges from 28.4 trillion cubic feet per
year in the low economic growth case to 32.0 trillion
in the high growth case in 2015, as compared with
21.6 trillion cubic feet in 1995. Growth is seen in all
end-use sectors, with highest growth as a result of
rising demand for electricity, including industrial
cogeneration. More than half of the variation across
cases is attributable to differences in gas consump-
tion for electricity generation.

Total gas consumption in the electricity generation
sector grows steadily throughout the forecast. In the
reference case it more than doubles, from 3.5 trillion
cubic feet a year in 1995 to 8.5 trillion in 2015.
Restructuring of the electric utility industry is ex-
pected to open up new opportunities for gas-fired
generation. In addition, growth is spurred by in-
creased utilization of existing gas-fired power plants
in the forecast and the addition of new turbines and
combined-cycle facilities, which are less capital-
intensive than coal, nuclear, or renewable electricity
generation plants. Although projected coal prices to
the electricity generation sector are lower than
current prices, the natural gas combined-cycle share
of new capacity is about four times the coal share.
Stable fuel costs, lower capital costs, and projected
improvements in gas turbine heat rates make the
overall cost of gas-generated electricity per kilo-
watthour competitive with the cost of electricity
from new coal-burning generators.

Gas Pipeline and Storage Capacity
Projected To Increase

Figure 84. Pipeline capacity expansion by Census
dwzszon, 1995-2015 (bzllzon cubzc feet per day)
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Although the boom in pipeline and storage construc-
tion of the late 1980s and early 1990s has slowed,
new capacity will still be required. Pipeline capacity
increases are projected in the reference case, both
entering and exiting key regions (Figure 84). Storage
capacity is also expected to grow in most regions,
increasing overall by 54 percent over the forecast
period. The strongest growth is projected for the first
5 years of the forecast, when planned pipeline addi-
tions to provide access to new supplies and service
new markets come on line, and after 2005, when
additional capacity will be needed to meet increased
consumption in the eastern half of the United
States. In some regions, growth in new pipeline con-
struction is tempered by higher utilization of pipe-
line capacity (Figure 85).

Figure 85. Pipeline capacity utilization by Census
division, 1995 and 2015 (percent)
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Natural Gas Prices

Lower Prices Projected for Residential
and Commercial Natural Gas Users

Figure 86. Natural gas end-use prices by sector,
1970-2015 (1995 dollars per thousand cubic feet)
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While consumer prices to the industrial, electricity,
and transportation sectors generally increase
throughout the forecast period, prices to the resi-
dential and commercial sectors show significant
decreases (Figure 86). The decreases in those sectors
are caused primarily by projected reductions in the
cost of capital and by efficiency improvements in the
transmission and distribution segments of the indus-
try as service providers adapt to a more competitive
regulatory framework. In the industrial and electri-
city generation sectors, modest decreases in margins
are overshadowed by increases in wellhead prices,
and the overall trend is a slight rise in prices. The
declines in margins reflect both Federal and State
initiatives that foster an increasingly competitive
market (see discussion on pages 9-10).

Compared with their rise and decline over the 1970-
1995 period, transmission and distribution revenues
in the natural gas industry are relatively stable in
the forecast (Table 8), with declines in margins
balanced by higher volumes.

Table 8. Transmission and distribution revenues
and margins, 1970, 1985, 1995, and 2015
1970 1985 1995 2015

T&D revenues

(billion 1995 dollars) 29.00 47.63 4111 3845
End-use consumption

(trillion cubic feet) 19.02 1581 19.74  27.60
Average margin*

(1995 dollars per

thousand cubic feet) 1.52 3.01 2.08 1.40

*Revenue divided by end-use consumption.

Gas Transmission and Distribution
Margins Expected To Decline

Figure 87. Wellhead share of natural gas end-use
prices by sector, 1970-2015 (percent)
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With transmission and distribution margins declin-
ing in most sectors, the wellhead shares of end-use
prices increase in the forecast (Figure 87). The
greatest impact is in the residential and commercial
markets, where most customers rely on firm service.

Changes have been seen historically not only in the
wellhead price component of end-use prices but also
in pipeline and local distribution company (LDC)
margins (Table 9). The decline in pipeline margins
results from continued depreciation of the pipeline
infrastructure, a decline in the AA utility bond rate,
increased utilization of pipeline capacity (which
places downward pressure on unit costs), and the
effects of a more competitive market resulting from
restructuring. Although LDC margins in the resi-
dential and commercial sectors have increased his-
torically, as the impacts of restructuring further
affect the transmission segment of the market and
begin to affect the distribution segment, reduced
markups are projected for these sectors.

Table 9. Components of residential and commercial
natural gas end-use prices, 1985-2015
(1995 dollars per thousand cubic feet)

Price Component 1985 1995 2000 2010 2015

Wellhead price 346 1.61 18 201 213
Citygate price 511 278 278 299 311
Pipeline margin 165 117 096 098 0.98
LDC margin
Residential 323 338 299 242 221
Commercial 239 233 207 166 151
End-use price
Residential 834 6.18 579 543 533
Commercial 7.50 510 4.83 464 4.61
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Oil and Gas Alternative Technology Cases

Slow Economic Growth Would Lead to
Stable Gas Prices, Higher Production

Figure 88. Lower 48 natural gas production and
wellhead prices in the low economic growth case,
1995 2015 (zndex 1995 1)
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The potential impact of advances in oil and gas sup-
pIy technology is most evident in the low economic
growth case, where production increases by 1.4 per-
cent a year with only a small increase in wellhead
prices (Figure 88). As seen in the other AEO97
cases, achieving greater increases in production
requires a price stimulus in addition to the assumed
reference levels of technological progress.

For parameters affected by technology, historical
rates of change are generally assumed to continue
throughout the forecast period in all the AEO97
cases. Rapid and slow technological progress cases
were created to assess the sensitivity of the AEO97
projections to changes in the economically recover-
able oil and gas resource base, exploration and
development costs, and finding rates as a result of
technological progress. Representative values for the
affected parameters are presented in Table 10.

Technology Assumptions Have Strong
Effects on Gas Price Projections

Figure 89. Lower 48 natural gas wellhead prices
in three cases, 1970-2015 (1995 dollars
per thousand cubzc feet)
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The two technology cases were run as fully integrat-
ed model runs. (Two other runs, with demands held
constant, were produced to isolate the effects of de-
mand feedback [see pages 26-29].) All other param-
eters in the model were kept at their reference case
values, including technology parameters for other
modules, parameters affecting foreign oil supply,
and assumptions about gas trade with Mexico.

As shown in Figure 89, natural gas prices are highly
sensitive to changes in assumptions about techno-
logical progress. For the first decade of the forecast,
both price and production levels for lower 48 oil and
natural gas are almost identical in the reference
case and the two technological progress cases. By
the year 2015, however, natural gas prices are 30
percent higher (at $2.77 per thousand cubic feet) in
the slow technology case and 27 percent lower (at
$1.55) in the rapid technology case than the refer-
ence case price of $2.13 per thousand cubic feet.

Table 10. Representative average annual rates of technological progress in alternative technology cases

(percent)
Natural gas Crude oil
Slow Rapid Slow Rapid
technology Reference technology technology Reference technology
On- Off On- Off- On- Off- On- Off- On- Off- On- Off-
Technology area shore shore shore shore shore shore shore _shore shore shore shore shore
Costs
Drilling 1.6 3.6 2.1 4.2 2.8 4.9 1.6 3.6 2.1 4.2 2.8 4.9
Lease equipment 0.7 1.1 14 19 2.1 2.6 0.7 1.1 14 1.9 2.1 2.6
Operating 0.0 0.9 0.6 1.2 1.3 1.7 0.0 0.9 0.6 1.2 1.3 1.7
Resources
Inferred reserves 0.0 0.5 0.0 1.0 0.0 1.5 0.0 0.7 0.0 1.0 0.0 1.8
Undiscovered 0.6 14 18 3.0 3.0 4.5 0.5 2.0 14 3.0 2.2 3.9
Finding rates 24 5.0 4.2 10.2 6.0 15.3 18 6.5 3.2 9.6 4.6 12,6
Success rates 0.5 0.5 0.5 0.5 0.5

0.5 0.5 0.5 0.5 0.5 0.5 0.5
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0Oil and Gas Alternative Technology Cases

Slow Technological Progress Could
Reduce Market Share for Natural Gas

Figure 90. Lower 48 natural gas production
in alternative technology cases, 1995-2015
(trillion cubic feet per day)
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As was seen for wellhead prices, natural gas produc-
tion levels in the alternative technology cases do not
deviate significantly from the reference case in the
first half of the forecast period (Figure 90). In the
second half of the forecast, when investment in new
capital stock plays a larger role, changes in produc-
tion are more significant, as new investments in the
industrial sector and electric power generation facili-
ties respond to changes in natural gas prices.

In the rapid technology case, the natural gas share
of fossil fuel inputs to electricity generation facilities
in 2015 is 32 percent, compared with 22 percent in
the slow technology case. The higher level of gas
consumption comes largely at the expense of coal.
There is little additional displacement of petroleum
products in the rapid technology case, since natural
gas captures the bulk of the dual-fired boiler market
in the reference case. In contrast, in the slow tech-
nology case, natural gas loses market share to both
coal and petroleum products in the electricity gen-
eration sector. The alternative technology cases also
demonstrate the intense competition between natu-
ral gas and electricity, and between natural gas and
steam coal, in the industrial sector.

Offshore production is particularly responsive to
changes in the assumed levels of technological prog-
ress, particularly for oil. In the rapid technology
case, the offshore share of total lower 48 oil pro-
duction in 2015 is 37 percent, compared with 30 per-
cent in the slow technology case.

For Oil, Both Production and Imports
Change With Technology Assumptions

Figure 91. Lower 48 otl production in alternative
technology cases, 1995-2015 (million barrels per day)
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Domestic oil production is also sensitive to changes
in the technological progress assumptions (Figure
91). In comparison with the projected 2015 prodﬁc—
tion level of 5.2 million barrels a day in the refer-
ence case, oil production increases to 6.2 million
barrels a day in the rapid technology case and de-
creases to 4.5 million in the slow technology case.
The changes, in relative terms, are significantly
greater than those seen for natural gas, primarily
because of key differences between the oil and natu-
ral gas markets.

Domestic oil prices are determined largely by the
international market. Thus, changes in U.S. oil pro-
duction do not constitute a significant volume rela-
tive to the global market. Given the assumption that
the changes in the levels of technology are isolated
to U.S. oil producers, total oil supply largely adjusts
to the changes in technological progress simply by
adjusting imports of crude oil and other petroleum
products. Net imports range from a low of 12.8 mil-
lion barrels per day in the rapid technology case to
a high of 14.4 million barrels per day in the slow
technology case.

Unlike oil, natural gas is not easily transported be-
tween the United States and countries outside North
America. Therefore, changes in gas production are
determined more by the availability of supplies in
North America than by the international market.
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Oil Production and Consumption

AEQ097 Projections Include Continuing
Decline in U.S. Oil Production

Figure 92, Crude oil production by source,
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Projected domestic crude oil production continues its
historic decline throughout the forecast (Figure 92),
declining by 1.1 percent a year, from 6.6 million bar-
rels per day in 1995 to 5.2 million barrels per day in
2015 [35]. Conventional onshore production in the
lower 48 States, which accounted for 49.4 percent of
total U.S. crude oil production in 1995, is projected
to decrease at an average annual rate of 1.6 percent
over the forecast.

Crude oil production from Alaska is .expected to
decline at an average annual rate of 4.2 percent
between 1995 and 2015. The overall decrease in
Alaska’s oil production is driven by the continued
decline in production from Prudhoe Bay, the largest
producing field, which historically has accounted for
more than 60 percent of total Alaskan production.

Offshore production generally increases in the fore-
cast, at an average annual rate of 1.0 percent.
Because of technological advances and lower costs
associated with deep exploration and production in
the Gulf of Mexico, several projects are already
underway, and additional projects are in the plan-
ning stages.

Increased production from enhanced oil recovery
(EOR) slows the overall downward trend of oil pro-
duction [36]. As oil prices rise, the expected profit-
ability of EOR projects increases, and as a result,
EOR production rises at an average annual rate of
1.3 percent over the 1995-2015 period.

Gap Between Oil Production and
Consumption Widens in All Cases

Figure 93. Petroleum production, consumption, and
imports, 1970-2015 (million barrels per day)
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U.S. production of oil and natural gas liquids de-
clines in all AEO97 cases except the high oil price
case (Figure 93), as recoverable domestic resources
are depleted. In the low price case, production drops
from its 1995 level of 9.8 million barrels per day to
7.3 million barrels per day in 2015, In the high price
case, increased exploration and drilling bring the
2015 production level to 10.5 million barrels per day.

Growth in petroleum consumption is anticipated in
all the AEQ97 projections. The greatest variation in
consumption levels is seen in the economic growth
cases, with an increase of 5.8 million barrels per day
over the 1995 level in the high growth case, as com-
pared with an increase of only 2.9 million barrels
per day in the low growth case.

Additional petroleum imports will be needed to fill
the widening gap between production and consump-
tion. The projections for net petroleum imports in
2015 range from a high of 15.9 million barrels per
day in the low oil price case—more than double the
1995 level of 7.9 million barrels per day-—to a low of
10.8 million barrels per day in the high price case.
The value of petroleum imports in 2015 ranges from
$80.1 billion in the low price case to $116.2 billion in
the high growth case. Total annual U.S. expendi-
tures for petroleum imports, which reached a his-
torical peak of $75.8 billion in 1980 [37], were $49 4
billion in 1995.
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Petroleum Imports and Refining

AEO097 Projects Growing Reliance on
Imported Oil and Refined Products

Figure 94. Share of U.S. petroleum consumption
supplied by net imports, 1970-2015 (percent)
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U.S. Refining Capacity Expected To
Rise, Despite Lack of New Refineries

Figure 95. Domestic refining capacity, 1975-2015
(million barrels per day)
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Net imports of petroleum, which represented 44 per-
cent of domestic petroleum consumption in 1995,
close to the 1977 record level of 46 percent, are
projected to reach 61 percent in 2015 in the refer-
ence case (Figure 94). The corresponding import
shares of total consumption in 2015 are 51 percent
in the high oil price case and 68 percent in the low
price case.

Although crude oil is expected to continue as the
major component of petroleum imports, refined prod-
ucts represent a growing share. More imports will be
needed as growth in demand for refined products ex-
ceeds the expansion of domestic refining capacity.
Refined products make up 19 percent of net petrole-
um imports in 2015 in the high world oil price case
and 26 percent in the low price case, as compared
with their 10-percent share in 1995 (Table 11).

Table 11, Petroleum consumption and net imports,
1995 and 2015 (million barrels per day)

Falling demand for petroleum and the deregulation
of the domestic refining industry in the 1980s led to
13 years of decline in U.S. refinery capacity [38].
That trend was broken in 1995 by a capacity in-
crease of 0.4 million barrels per day over the 1994
level. Financial and legal considerations make it
unlikely that new refineries will be built in the
United States, but “capacity creep” at existing re-
fineries is expected to increase total U.S. refining
capacity in all the AEO97 cases (Figure 95).

Distillation capacity is projected to grow from the
1995 level of 15.4 million barrels per day to 16.5
million in 2015 in the reference case, 16.1 million in
the low economic growth case, and 17.1 million in
the high growth case, as refining capacity returns to
the levels of the late 1970s. Existing refineries will
continue to be utilized intensively throughout the
forecast, in a range from 92 to 94 percent of capac-
ity. In comparison, the 1995 utilization rate was 92
percent, well above the rates of the 1980s and early

Net Net
Year and  Product Net crude product 1990s.
projection supplied imports imports imports . . N . .
Ongoing investment in equipment for desulfuriza-
1995 17.7 7.9 71 0.8 tion and fluid catalytic cracking will allow U.S.
2{1):5 99 5 5 refineries to handle lower quality crude oils, which
eference -1 13.5 10. 3. contain more sulfur. The added flexibility will
Low oil price 23.3 15.9 11.8 4.1 b . . . .
e ecome increasingly valuable as higher quality re-
High oil price  21.3 10.8 8.7 2.1 sources are depleted over time
Low growth 20.6 123 9.9 25 P )
High growth 23.6 14.6 10.6 3.9
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Refined Petroleum Products

Transportation Fuels Drive
Projected Growth in Petroleum Use

Figure 96. Change in petroleizm products supplied
in five cases, 1995 to 2015 (million barrels per day)
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U.S. petroleum consumption is projected to increase
by 4.4 million barrels per day between 1995 and
2015 in the reference case, compared with 2.9 mil-
lion in the low economic growth case and 5.8 million
in the high growth case (Figure 96). Industry will
continue to account for about one-fourth of petro-
leum consumption, and two-thirds will be used for
transportation.

About 80 percent of the growth in petroleum use in
the forecast is attributable to the transportation
sector. In addition, a shift in consumption patterns
is expected within the transportation sector. Gaso-
line, which represented 66 percent of transportation
petroleum consumption by volume in 1995, shrinks
to a 60-percent share in 2015, as alternative fuels
penetrate transportation markets. The share for
diesel rises from 17 percent to 18 percent, and the
jet fuel share rises from 13 percent to 16 percent.

In the low oil price case, a shift in petroleum con-
sumption patterns is also seen, with residual fuel
use rising from the 1995 level of 0.9 million barrels
per day to 1.6 million in 2015. More competitive oil
prices in this case cause electric utilities and other
generators to use more residual fuel to fire boilers,
displacing a portion of the natural gas and coal use
seen in the other cases.

Crude Oil Costs and Taxes Dominate
Refined Petroleum Product Prices

Figure ;97. Components of refined product costs,
1995 and 2015 (1995 dollars per gallon)

Gasoline

1.2- Diesel
: Heating oil
1.0- Taxes { Jet fuel
N Residual
Marketin,
0.8- costg { l

Process |8
costs | B

Crude oil
costs

1995 2015

Refined product prices in the forecast continue to be
dominated by crude oil costs (Figure 97). However,
changes are projected in refining process costs,
marketing costs, and taxes. State motor fuels taxes
are assumed to keep up with inflation, as they have
in the past. Federal taxes, which have increased
sporadically in the past, are assumed to remain at
nominal 1995 levels; the result is a decline in
inflation-adjusted Federal taxes, which dampens the
growth of gasoline and diesel prices. In contrast,
Federal taxes on jet fuel show a real increase, with
a tax of 4.3 cents per gallon beginning in 1996 as
mandated in the Omnibus Budget Reconciliation Act
of 1993. A similar tax was levied on other fuels in
1993.

The AEO097 projections of product prices reflect
investments related to compliance with refinery
emissions, health, and safety regulations. These in-
vestments add 1 to 3 cents to the processing costs of
light products (gasoline, distillate, jet fuel, kerosene,’
and liquefied petroleum gases).

The marketing cost of heating oil (the difference be-
tween wholesale and retail prices) is projected to be
higher than in 1995 throughout the forecast. Mar-
keting costs, which were at a historical low in 1995,
are assumed to return to more normal levels in the
forecast.
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Coal Production and Prices

Western Mines Lead Projected
Increase in U.S. Coal Production

Figure 98. Coal production by region, 1970-2015
(million short tons)
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Major trends in the AEO97 forecasts for coal can be
contrasted with changes since 1970 [39]. For in-
stance, eastern coal production, which fell from 568
million tons in 1970 to 544 million tons in 1995, is
projected to increase to 586 million tons in 2015, a
change of 0.4 percent per year (Figure 98). Never-
theless, eastern mines are losing market share to
less expensive, lower sulfur coal from western
mines. The eastern share of national production,
which fell from 93 percent in 1970 to 53 percent in
1995, is projected to be 46 percent in 2015.

Total coal production grew from 613 million tons
(14.6 quadrillion Btu) in 1970 to 1,033 million tons
(22.0 quadrillion Btu) in 1995. In 2015, production
is projected to reach 1,268 million tons (26.5 quadril-
lion Btu). Most of the growth is expected to come
from western mines, where output grew by 10 per-
cent a year from 45 million tons in 1970 to 489
million tons in 1995 (Figure 98). In the forecast,
western mining grows by 1.7 percent a year, to 682
million tons in 2015.

The shift from eastern to western coals has been led
by midwestern and southeastern utilities, which
have reduced fuel costs while switching from high-
sulfur eastern sources to coal from Wyoming, Colo-
rado, and Utah. Low-sulfur, low-cost subbituminous
coal from Wyoming can displace eastern bituminous
coal in many larger, newer boilers. Consumers with
smaller, older boilers often purchase suitable low-
cost, low-sulfur bituminous coal from Colorado or
Utah.

Minemouth Coal Prices Are Projected
To Fall in All Regions

Figure 99. Average minemouth price of coal
by region, 1990-2015 (1995 dollars per ton)
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Minemouth coal prices declined by $3.45 per ton in
1995 dollars between 1970 and 1995, and they are
projected to decline by another $3.37 between 1995
and 2015 (Figure 99). The price of coal delivered to
electricity generators, which averaged $25.07 per ton
in 1970 and $27.01 in 1995, falls to $22.47 per ton
in 2015—a 0.9-percent annual decline between 1995
and 2015.

Minemouth prices decline by 1.0 percent a year be-
tween 1995 and 2015, as competition drives produc-
tivity improvements. Western coalfields, particularly
those in the Powder River Basin in Wyoming and
Montana, have large reserves of low-cost, low-sulfur
coal. Average productivity (Figure 100) follows the
trend in eastern productivity more closely than that
for western productivity because eastern mines are
more labor-intensive.

Figure 100. Coal mining labor productivity by
region, 1990-2015 (short tons per miner per hour)
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Coal Mining Labor Productivity

Continuing Increases in Productivity
Are Projected To Reduce Labor Costs

Figure 101. Labor cost component of minemouth
coal prices, 1970-2015 (billion 1995 dollars)
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Labor Productivity Assumptions Are
Key to Production, Price Forecasts
Figure 102. Average minemouth coal prices

in three cases, 1995-2015 (1995 dollars per ton)
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Gains in coal mine labor productivity will be
achieved as a result of technology improvements,
economies of scale, and better mine design. At the
national level, however, average labor productivity
will be influenced as much by changing regional pro-
duction patterns as by technology advances, as the
market share of more productive western mines
grows. After 2005, the demand for lower sulfur coal
will require mining of thinner, deeper seams in east-
ern mines, and productivity improvements in that
region are expected to slow.

Slower productivity gains in eastern low-sulfur coal
mining during the second decade of the forecast
cause more consumers to turn to western low-sulfur
supplies, except in States separated from western
mines by the coalfields in the Appalachian moun-
tains. Eastern seaboard consumers are partially pro-
tected from rising prices by their access to imported
low-sulfur coal. Caught between low-cost western
and imported coal supplies, eastern producers may
find few chances to recoup the investments required
to open new low-sulfur coal mines.

Wages are assumed to remain flat in 1995 dollars as
labor demand declines. While productivity improved
between 1970 and 1995, the number of miners fell
. by 1.9 percent a year, and a further decline of 2.2
percent a year is expected through 2015 (Figure
101). Thus, the contribution of wages to minemouth
coal prices is projected to decline to 12 percent in
2015, as compared with the historical decline from
31 percent to 18 percent between 1970 and 1995.

Assumptions about the rates of labor productivity
change are key determinants of national prices and
production, particularly as they affect eastern and
western market shares. Alternative cases were used
to explore the sensitivity of coal prices to changes in
wages and in labor productivity improvement rates.

In the reference case, eastern labor productivity in-
creases by 2.7 percent a year through 2015 and
western productivity by 3.5 percent a year (Figure
102). In the high productivity case, a 6.7-percent
annual improvement is projected, resulting in a
2015 national average minemouth price of $14.41
per ton (6.8 percent below the reference case price).
The low productivity case, which assumes a 0.1-per-
cent annual decline in productivity, yields a 2015
minemouth price of $18.26 per ton (18.1 percent
above the price in the reference case).

The reference case assumes unchanging wages for
miners (in 1995 dollars). For comparison, the high
wage case projects a real increase of 0.5 percent a
year and a 2015 minemouth price of $16.44 per ton,
6.3 percent above the reference case. In the low
wage case, wages are assumed to fall by 0.5 percent
a year, reducing the 2015 minemouth price to $14.55
per ton (5.9 percent below wages in the reference
case). Delivered coal prices vary by similar amounts,
but distribution patterns are not significantly affect-
ed. Domestic demand was held constant in the alter-
native cases, but coal exports varied by plus and
minus 3 million tons in response to changes in U.S.
prices.
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Coal Transportation Costs

Coal Transportation Costs Decline
in the AEO97 Forecasts

Figure 103, Percent change in coal transportation
costs in three cases, 1995-2015
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The competition between coal and other fuels, and

among coalfields, is influenced by coal transporta-

tion costs. Changes in fuel costs affect transporta-
tion rates (Figure 103), but fuel efficiency also grows
with other productivity improvements in the fore-
cast. As a result, average coal transportation rates
decline by 0.9 percent a year between 1995 and
2015, The most rapid declines are likely to occur in
routes that originate in coalfields with the greatest
production growth. Railroads are likely to reinvest
profits from increasing coal traffic to reduce future
costs and rates in regions with the best outlook.
Thus, coalfields that are most successful at improv-
ing productivity and, therefore, lowering minemouth
prices are likely to obtain the lowest transportation
rates and, consequently, the largest markets at com-
petitive delivered prices.

Regional differences in production and transporta-
tion costs are already affecting coal distribution
patterns. Western coal is gaining share in midwest-
ern and southeastern markets, and coal for export is
moving along different domestic routes. Retirements
of barge capacity have exceeded replacements in
recent years, and the resulting increase in inland
barge rates has caused some traffic to shift to rail or
Great Lakes vessels for all or part of the journey
from mines to U.S. ports of exit [40]. In spite of rail-
road mergers and consolidation in the barge indus-
try, real coal transportation costs are projected to
continue their historical decline, as competition
among surviving carriers. forces technological im-
provements.

Sti'onger Economic Growth Would
Lead to Higher Coal Consumption

Figure 104. Variation from reference case

. projection of coal demand in 2015

in two alternative cases (million short tons)

- Electrzczty T

.’125 B Industrial steam

100~
75—
50~
[ 25—

H

25— I
50—

s
4

_High growth Low growth

A strong positive correlation between economic
growth and electricity demand accounts for the
variation in electricity coal demand across the
economic growth cases (Figure 104). Most of the
variation in coal demand in the economic growth
cases is accounted for by changes in coal- and gas-
fired electricity generation.

The AEQ97 coal forecasts also vary with different
assumptions about technology and world oil prices.
Changes in world oil prices affect petroleum fuel
costs associated with the extraction and trans-
portation of coal and thus affect delivered coal
prices. In the high oil price case, the average
minemouth price of coal is 5.0 percent higher in
2015 than in the reference case, and in the low price
case it is 4.1 percent lower. In the low oil price case,
interfuel price competition leads to a slightly lower
coal demand forecast, as oil-fired generation dis-
places some steam coal use.

Coal transportation costs are also affected by
changes in fuel costs. In the world oil price cases,
variations in fuel costs produce delivered coal costs
to electricity generators that are 3.6 percent higher
than the costs in the reference case in the high oil
price case ($1.15 per million Btu in 2015) and 2.7
percent lower in the low price case ($1.08 per million
Btu). About one-third of the differences are attrib-
utable to changes in coal transportation costs. In
addition, the market share of western coal, which is
54 percent in the reference and low oil price cases,
drops to 52 percent in the high price case.
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Coal Consumption

Electricity Generation Determines
Projected Increase in Total Coal Use

Figure 105. Electricity and other coal consumption,
1970-2015 (million short tons per year)

Offsetting Changes Are Projected for
Industrial Steam and Coking Coal Use

Figure 106. Non-electricity coal consumption
by sector, 1995, 2000, and 2015 (million short tons)
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Domestic coal demand rises by 197 million tons in
the forecast, from 959 million tons in 1995 to 1,156
million tons in 2015 (Figure 105), because of growth
in coal use for electricity generation. Coal demand in
other domestic end-use sectors increases by 5 million
tons, as reduced coking coal consumption is offset by
coal demand for industrial cogeneration.

Coal consumption for electricity generation (exclud-
ing industrial cogeneration but including indepen-
dent power producers) rises from 847 million tons in
1995 to 1,039 million tons in 2015, due to increased
utilization of existing generation capacity and, in
later years, additions of new capacity. The average
utilization rate for coal-fired power plants increases
from 63 to 74 percent between 1995 and 2015. Coal
consumption (in tons) per kilowatthour of generation
is higher for subbituminous and lignite coals than
for bituminous coal. Thus, the shift to western coal
increases the tonnage per kilowatthour of generation
in midwestern and southeastern regions. In the
East, generators shift from higher to lower sulfur
Appalachian bituminous coals that contain more
energy (Btu) per short ton.

Although coal maintains its fuel cost advantage over
both oil and natural gas, gas-fired generation is the
most economical choice for new power generation
through 2010 when capital, operating, and fuel costs
are considered. Between 2010 and 2015, rising natu-
ral gas costs and nuclear retirements- are projected
to cause increasing demand for coal-fired baseload

capacity.
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In the non-electricity sectors, an increase of 18
million tons in industrial steam coal consumption
between 1995 and 2015 (1.1-percent annual growth)
is offset by a decrease of 13 million tons in coking
coal consumption (Figure 106). Increasing consump-
tion of industrial steam coal results primarily from
increased use of cdal in the chemical and food-
processing industries and from increased use of coal
for cogeneration (the production of both electricity
and usable heat for industrial processes).

The projected decline in domestic consumption of
coking coal results from the displacement of raw
steel production from integrated steel mills (which
use coal coke for energy and as a material input) by
increased production from minimills (which use elec-
tric arc furnaces that require no coal coke) and by
increased imports of semi-finished steels. The
amount of coke required per ton of pig iron produced
is also declining, as process efficiency improves and
injection of pulverized steam coal is used increasing-
ly in blast furnaces. Domestic consumption of coking
coal is projected to fall by 2.4 percent a year through
2015. Domestic production of coking coal declines
slightly faster, as consumption of imported coking
coal continues its historical slow increase.

While delivered energy consumption in the residen-
tial and commercial sectors grows by 0.8 percent and
0.9 percent a year, respectively, most of the growth
is captured by electricity and natural gas. Coal con-
sumption in these sectors remains constant, account-
ing for less than 1 percent of total U.S. coal demand.
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Electricity from Renewable Sources

Growth Expected for Wind Power,
But Market Uncertainties Remain

Figure 71, Wind-powered electricity generating
capacity by region, 1995-2015 (gigawatts)
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Wind capacity is projected to grow from the 1995

level of 1.8 gigawatts nationally to 5.4 gigawatts in -

2015 (Figure 71), primarily in the West, where re-
sources are favorable. Wind energy is considered a
well-developed renewable energy technology, and im-
provements in both cost and performance have been
seen in recent years; however, competition from
fossil fuel technologies, especially natural gas com-
bustion turbines, remains strong. Projections of low
fossil fuel costs increase the uncertainty of wind
power’s future, as do the potentially competitive
forces created by the emergence of restructured elec-
tricity markets, which tend to favor established
technologies.

Much of the development of wind energy in the near
to medium term will be in Europe, where stricter
environmental laws, continued government support,
and a commitment by the European Union to reach
an 8-percent market share for renewables in the
electricity market help the investment climate for
wind energy. In the developing world, lack of an
infrastructure provides development opportunities
for wind technologies in small-scale, remote village
applications.

Wind capacity factors are expected to improve and
capital costs to decrease. The next generation of
wind turbines, to be introduced during the 1997-
1998 time frame, will have up to 750 kilowatts of
capacity. The AEO97 forecast assumes that turbines
of about that size will be deployed between 1997 and
2000 and will continue to improve until 2005.

Role as Fuel Saver Possible for
Wind-Powered Electricity Generation

Figure 72. Levelized costs of electricity from wind
power, 1990-2015 (1995 cents per kilowatthour)
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Industry targets for wind generation costs below 5
cents per kilowatthour appear to have been met
(Figure 72). Also, EPACT provides a tax subsidy of
1.5 cents per kilowatthour for wind generation, effec-
tive for 10 years for wind units built before July
1999. Nevertheless, as the market for electricity
changes, these cost levels may no longer be adequate
to ensure market penetration. As indicated above,
some analysts predict that major technology ad-
vances may permit the cost of wind-powered gen-
eration to drop below 3 cents, or even below 2 cents
per kilowatthour by 2015. Such decreases could

" make wind energy competitive with the variable

operating and fuel costs of some natural gas gen-
eration, so that electricity from wind would be cost-
effective solely on the basis of its energy value.

Competing as a fuel saver could be important to
wind power by offsetting the limitations that its
intermittent nature imposes on capacity planning
for individual utilities or for an electricity pool
arrangement, such as those proposed under many
restructuring scenarios. In addition, if a cap on
carbon emissions were implemented, or if a carbon
tax increased the operating costs of fossil fuel
plants, then wind’s economic viability could be
greatly improved. Wind energy would also benefit
from the development of inexpensive energy storage.
Many State and national restructuring proposals
contain minimum renewable portfolioc provisions
that could be beneficial to wind development, since
in some regions wind is the most economically viable
of the non-hydropower renewable technologies.
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Electricity from Renewable Sources

Modest Growth Expected for Solar
Thermal, Photovoltaic Generation
Figure 73. Solar thermal and photovoltaic

electricity generation, 1995-2015
(billion kilowatthours)
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Generation from grid-connected solar thermal power
is expected to grow from 0.8 billion kilowatthours in
1995 to almost 1.8 billion in 2015 (Figure 73), in-
cluding new capacity and generation from central
receiver, trough, and dish-Stirling technologies.
Operation of Solar Two, a 10-megawatt central re-
ceiver station, began during 1996. Dish-Stirling
technologies, which are modular and well suited for
distributed generation, are expected to become more
competitive, but solar thermal overall faces stiff
competition from fossil-fueled and other renewable
energy generating technologies in the forecast.

Solar photovoltaic (PV) generation has enjoyed dra-
matic cost and performance improvements over the
past several decades. Grid-connected PV generation
in the reference case forecast increases from a few
million kilowatthours in 1995 to nearly 0.9 billion in
2015 (Figure 73). If improvements continue, PV
could become a competitive electricity source in some
instances for distributed generation as well as for
meeting peak loads. Off-grid PV generation, which
is not bought or sold in electricity markets and is
not included in the AEO97 projections, is also likely
to continue growing rapidly, both domestically and
outside the United States. Off-grid U.S. domestic
capacity, almost all of it in very small units, is
expected to increase by 5 to 10 megawatts a year
through 2000, and at a more rapid pace thereafter.
Further growth could occur if market restructuring
raises consumer rates for peaking power or for
additional power in distant locations, making self-
generated PV more attractive to some consumers.

Little Growth Projected
for Hydroelectric Generation

Figure 74. Electricity generating capacity from
renewable sources, 1995-2015 (gigawatts)

Hydropower

100~ Other renewables

80—

0
1995 2000 2005 2010 2015

Conventional hydroelectric power is expected to
remain a significant overall contributor to the
Nation’s electricity supply, providing about two-
thirds of all the electricity derived from renewable
resources through 2015 (Figure 74). In contrast to
fossil fuels (coal and natural gas) and the other
renewables, however, the Nation’s conventional
hydroelectric power supply is not expected to in-
crease significantly at any time in the forecast. By
2015, the share of U.S. electric power provided by
conventional hydropower is projected to decline to
just under 7 percent, from more than 9 percent in
1995.

Small increases in hydroelectric generation will be
achieved from a few new, small facilities and from
upgrades (additional turbines, improved turbines or
generators) at existing facilities. Those increases will
be offset, however, by the closing of other facilities,
reductions in generation in response to other water-
use priorities, and growing concerns about negative
environmental effects. Further, where generation
continues, its economic value may be reduced, as
water formerly used to generate electricity during
valuable peak electricity seasons is shifted to much
less valuable off-peak seasons, so that water releases
can be used to accelerate fish passage downriver.
Finally, concerns about the long-term future of
hydroelectric power continue to grow, as market
events and regulatory decisions—including those by
the Federal Energy Regulatory Commission—con-
strain electricity production in favor of environ-
mental and other priorities.
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Oil and Gas Prices

AEO97 Reference Case Projects
Stable Oil Prices, Rising Consumption

Figure 75. Lower 48 crude oil wellhead prices,
1970-2015 (1995 dollars per barrel)

6o~

50— J
40~
40~ High price:g
20— é Reference
Low price :
10~ |
‘ History Projections

1976 1985 1995 @ 2005 2015

From 1995 to 2015, wellhead prices for crude oil in
the lower 48 States are projected to fall by 0.8 per-
cent a year in the low world oil price case, and to
grow by 1.2 and 2.8 percent a year in the reference
and high price cases, respectively (Figure 75). The
variation in world oil price assumptions leads to
similar variation in projected domestic prices, which
are determined largely by the international market.

U.S. petroleum consumption continues to rise in all
the AEO97 cases (Figure 76). Total petroleum prod-
uct supplied ranges from 20.6 million barrels per
day in the low economic growth case to 23.6 million
in the high growth case, as compared with 17.7 mil-
lion in 1995. Petroleum continues as the primary
source of energy in the United States, representing
just under 40 percent of total U.S. energy consump-
tion throughout the forecast.

Figure 76. U.S. petroleum consumption
in five cases, 1970-2015 (million barrels per day)
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Only Slight Increase Projected for
Domestic Natural Gas Prices

Figure 77. Lower 48 natural gas wellhead prices,
1970-2015 (1995 dollars per thousand cubic feet)

4 -

3- ;

High growth

é _ Reference i

! Low growth ;

1- X
History Projections

1975 1985 1995 2005 2015

Wellhead prices for natural gas in the lower 48
States increase by 0.6 and 2.2 percent a year in the
low and high economic growth cases, respectively,
compared with 1.4-percent annual growth in the ref-
erence case (Figure 77). The increases reflect rising
demand for natural gas and its impact on the natu-
ral progression of the discovery process from larger
and more profitable fields to smaller, less economical
ones. Because domestic natural gas prices are less
responsive than oil prices to world oil prices (oil and
gas do not compete directly in most markets), little
variation is seen across the oil price cases.

Natural gas production can be increased at substan-
tially lower cost than was projected in previous AEQO
forecasts for several reasons, including: an increase
in the inferred reserve base, based on a reassess-
ment by the U.S. Geological Survey; and a reexami-
nation of the impacts of technological progress on
the discovery process, which allows more gas to be
produced from fewer wells (Table 6).

Table 6. Economically recoverable oil and gas
resources in 1990, measured under different
technology assumptions

Crude oil
(billion barrels)

Lower 48 1990 tech- 2015 tech-

Natural gas
(trillion cubic feet)

1990 tech- 2015 tech-

resources nology nology nology nology
Proved 26 26 169 169
Unproved 96 119 936 1,322
Total 122 145 1,105 1,491
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Oil and Gas Reserve Additions

Small Drilling Increases Accompany
Expanding Markets for Oil and Gas

Figure 78. Successful new lower 48 natural gas
and oil wells in three cases, 1970-2015
(thousand successful wells)
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Both exploratory and developmental drilling levels
increase in the forecast (Figure 78). With rising
prices and generally declining drilling costs, total
crude oil and natural gas well completions grow at
average annual rates of 3.5 and 4.8 percent in the
low and high oil price cases, respectively. Changes
in world oil price assumptions have a more pro-
nounced effect on projected oil drilling than on gas
drilling (Table 7).

Natural gas drilling is projected to be more produc-
tive than oil drilling, because remaining recoverable
gas resources are more abundant than oil resources.
Over the past two decades, crude oil reserve addi-
tions have come primarily from older fields, whereas
gas reserve additions have come from discoveries in
both new and old fields. The future productivity of
both oil and gas drilling is uncertain, however,
because the extent of the Nation’s oil and gas re-
sources is uncertain [33].

Table 7. Natural gas and crude oil drilling
in three cases (thousands of successful wells)
1995 2000 2010 2015

Natural gas
Low oil price case 10.0 14.1 17.5
Reference case 74 11.0 15.5 184
High oil price case 11.6 17.0 19.8
Crude oil
Low oil price case 64 7.5 7.9
Reference case 6.8 9.1 10.1 9.9
High oil price case 124 12.8 12.4

Natural Gas Reserve Additions Grow,
Oil Additions Stabilize

Figure 79. Lower 48 natural gas reserve additions
in three cases, 1970-2015 (trillion cubic feet)
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Higher drilling levels lead to significant increases in
annual reserve additions in the forecast. Lower 48
natural gas reserve additions (Figure 79) increase by
1.8 and 1.5 percent a year in the low and high oil
price cases, respectively, continuing the trend of the
past two decades. Lower 48 oil reserve additions
(Figure 80) decrease by 0.4 percent a year in the low
world oil price case and increase by 3.1 percent a
year in the high price case.

Natural gas reserve additions exceed production
through 2012 in the reference case. Lower 48 re-
serves peak at 189.5 trillion cubic feet in 2013, then
decline to 188.4 trillion by 2015, compared with the
1995 level of 155.6 trillion cubic feet. Despite a rise
in oil reserve additions, production exceeds additions
in the reference case, and oil reserves are depleted
at a rate of 0.5 percent a year.

Figure 80. Lower 48 oil reserve additions in three
cases, 1970-2015 (billion barrels)

4- History Projections

3- j

' High oil price ‘

2- |

: Reference

g ) Low oil price !
L I975 1985 1995 2005 2015

58 Energy Information Administration/ Annual Energy Outlook 1997




Natural Gas Production and Imports

Conventional Onshore Production
Leads Increase in Natural Gas Supply

Figure 81. Natural gas production by source,
1970-2015 (trillion cubic feet)
B mwey |

" Projections
Lower 48 NA |
conventional

10-

Lower 48 :
' /_~______/-— offshore :
5= Lower 48 NA

. \/ unconventional,

~~—~——— . Lower 48 AD

Alaska
205

1975 1985 1995 2005
The continuing increase in domestic natural gas pro-
duction over the forecast comes primarily from lower
48 onshore nonassociated (NA) sources (Figure 81).
Conventional onshore production, which accounted
for 42.9 percent of total U.S. domestic production in
1995, is projected to increase at an average annual
rate of 2.6 percent over the 1995-2015 period. Natu-
ral gas production from unconventional sources in-
creases at an average annual rate of 1.2 percent
over the same period. Gas from offshore wells in the
Gulf of Mexico also contributes significantly to pro-
duction. The innovative use of cost-saving technology
and the expected continuation of recent huge finds,
particularly in the deep water off the Gulf of Mexico,
have encouraged greater interest in this area.

Natural gas production from Alaska rises gradually
in the forecast. Alaskan gas is not projected to be
transported to the lower 48 States, however, because
lower 48 prices are not projected to be high enough
to support the required transport system within the
forecast period. Expected Alaskan natural gas pro-
duction does not include gas from the North Slope,
which currently is being reinjected to support oil
production. In the future, it may also be marketed
as liquefied natural gas to Pacific Rim markets [34].

Production of associated/dissolved (AD) natural gas
from lower 48 crude oil reservoirs generally declines,
following the expected pattern of domestic crude oil
production. AD gas accounts for less than 7.8 per-
cent of total lower 48 production in 2015, compared
with 14.2 percent in 1995.

Natural Gas Imports, Mostly from
Canada, Increase Slightly

Figure 82. Natural gas production, consumption,
and imports, 1970-2015 (trillion cubic feet
per year)
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Natural gas imports are expected to grow in the
forecast in all cases (Figure 82). In the reference
case, net natural gas imports increase from 12.4
percent of total gas consumption in 1995 to 14.0
percent in 2015. Most of the increase is attributable
to imports from Canada, primarily in response to
readily available supplies and a 20.9-percent in-
crease in projected pipeline capacity between the
United States and Canada between 1995 and 2015.

Since 1984, U.S. natural gas trade with Mexico has
consisted primarily of exports. That trend is expect-
ed to continue throughout the forecast, despite the
North American Free Trade Agreement and the sub-
stantial estimated size of the Mexican natural gas
resource base. There is significant uncertainty in the
direction and pace of change in the Mexican natural
gas market. Some of the unknowns that may affect
the market include: economic growth and develop-
ment, environmental concerns, issues related to
Petroleos Mexicano’s (PEMEX’s) monopoly control
and budgetary constraints, political and policy risks,
and the overabundance of heavy fuel oil in Mexico’s
petroleum market.

Another potential source of gas imports is liquefied
natural gas (LNQ); however, given the projected low
natural gas prices in the lower 48 markets, LNG is
not expected to become a significant source of U.S.
supply. LNG imports are projected to increase over
the forecast at a modest rate, reaching a level of
0.36 trillion cubic feet in 2015, compared with 0.02
trillion cubic feet in 1995.
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Natural Gas Consumption

Gas Consumption for Electricity
Generation Grows Steadily

Figure 83. Natural gas consumption in five
cases, 1970-2015 (trillion cubic feet per year)
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Natural gas consumption expands from 1995 to 2015
in all the AEQ97 cases (Figure 83). Domestic con-
sumption ranges from 28.4 trillion cubic feet per
year in the low economic growth case to 32.0 trillion
in the high growth case in 2015, as compared with
21.6 trillion cubic feet in 1995. Growth is seen in all
end-use sectors, with highest growth as a result of
rising demand for electricity, including industrial
cogeneration. More than half of the variation across
cases is attributable to differences in gas consump-
tion for electricity generation.

Total gas consumption in the electricity generation
sector grows steadily throughout the forecast. In the
reference case it more than doubles, from 3.5 trillion
cubic feet a year in 1995 to 8.5 trillion in 2015.
Restructuring of the electric utility industry is ex-
pected to open up new opportunities for gas-fired
generation. In addition, growth is spurred by in-
creased utilization of existing gas-fired power plants
in the forecast and the addition of new turbines and
combined-cycle facilities, which are less capital-
intensive than coal, nuclear, or renewable electricity
generation plants. Although projected coal prices to
the electricity generation sector are lower than
current prices, the natural gas combined-cycle share
of new capacity is about four times the coal share.
Stable fuel costs, lower capital costs, and projected
improvements in gas turbine heat rates make the
overall cost of gas-generated electricity per kilo-
watthour competitive with the cost of eléctricity
from new coal-burning generators.

Gas Pipeline and Storage Capacity
Projected To Increase
Figure 84. Pipeline capacity expansion by Census
division, 1995-2015 (billion cubic feet per day)
" New Englandly '
Mid Atlantic | ———
-East North Central —
West North Central || Il
South Atlantic |
East South Centra! | NEIEGN s
West South Central E ngzgg{;‘;‘?ggn
Mountain ||} ———
PaciﬁcF ’
T T T T ¥ 1

0 2 4 6 8 10

Although the boom in pipeline and storage construc-
tion of the late 1980s and early 1990s has slowed,
new capacity will still be required. Pipeline capacity
increases are projected in the reference case, both
entering and exiting key regions (Figure 84). Storage
capacity is also expected to grow in most regions,
increasing overall by 54 percent over the forecast
period. The strongest growth is projected for the first
5 years of the forecast, when planned pipeline addi-
tions to provide access to new supplies and service
new markets come on line, and after 2005, when
additional capacity will be needed to meet increased
consumption in the eastern half of the United
States. In some regions, growth in new pipeline con-
struction is tempered by higher utilization of pipe-
line capacity (Figure 85).

Figure 85. Pipeline capacity utilization by Census
division, 1995 and 2015 (percent)
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Natural GGas Prices

Lower Prices Projected for Residential
.and Commercial Natural Gas Users

Figure 86. Natural gas end-use prices by sector,
1970-2015 (1995 dollars per thousand cubic feet)
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While consumer prices to the industrial, electricity,
and transportation sectors generally increase
throughout the forecast period, prices to the resi-
dential and commercial sectors show significant
decreases (Figure 86). The decreases in those sectors
are caused primarily by projected reductions in the
cost of capital and by efficiency improvements in the
transmission and distribution segments of the indus-
try as service providers adapt to a more competitive
regulatory framework. In the industrial and electri-
city generation sectors, modest decreases in margins
are overshadowed by increases in wellhead prices,
and the overall trend is a slight rise in prices. The
declines in margins reflect both Federal and State
initiatives that foster an increasingly competitive
market (see discussion on pages 9-10).

Compared with their rise and decline over the 1970-
1995 period, transmission and distribution revenues
in the natural gas industry are relatively stable in
the forecast (Table 8), with declines in margins
balanced by higher volumes.

Table 8. Transmission and distribution revenues
- and margins, 1970, 1985, 1995, and 2015
1970 1985 1995 2015

T&D revenues

(billion 1995 dollars) 29.00 47.63 41.11 3845
End-use consumption

(trillion cubic feet) 19.02 1581 19.74  27.60
Average margin*

(1995 dollars per

thousand cubic feet) 1,52 3.01 2.08 1.40

*Revenue divided by end-use consumption.

Gas Transmission and Distribution
Margins Expected To Decline

Figure 87. Wellhead share of natural gas end-use
prices by sector, 1970-2015 (percent)
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With transmission and distribution margins declin-
ing in most sectors, the wellhead shares of end-use
prices increase in the forecast (Figure 87). The
greatest impact is in the residential and commercial
markets, where most customers rely on firm service.

Changes have been seen historically not only in the
wellhead price component of end-use prices but also
in pipeline and local distribution company (LDC)
margins (Table 9). The decline in pipeline margins
results from continued depreciation of the pipeline
infrastructure, a decline in the AA utility bond rate,
increased utilization of pipeline capacity (which

places downward pressure on unit costs), and the

effects of a more competitive market resulting from
restructuring. Although LDC margins in the resi-
dential and commercial sectors have increased his-
torically, as the impacts of restructuring further
affect the transmission segment of the market and
begin to affect the distribution segment, reduced
markups are projected for these sectors.

Table 9. Components of residential and commercial
natural gas end-use prices, 1985-2015
(1995 dollars per thousand cubic feet)

Price Component 1985 1995 2000 2010 2015

Wellhead price 346 161 182 201 213
Citygate price 511 278 278 299 311
Pipeline margin 165 117 096 098 098
LDC margin
Residential 323 338 299 242 221
Commercial 239 233 207 166 151
End-use price
Residential 834 618 579 543 533
Commercial 750 510 483 464 4.61
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0Oil and Gas Alternative Technology Cases

Slow Economic Growth Would Lead to
Stable Gas Prices, Higher Production

Figure 88. Lower 48 natural gas production and
wellhead prices in the low economic growth case,
1995-2015 (index, 1995 = 1)
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The potential impact of advances in 0il and gas sup-
ply technology is most evident in the low economic
growth case, where production increases by 1.4 per-
cent a year with only a small increase in wellhead
prices (Figure 88). As seen in the other AEO97
cases, achieving greater increases in production
requires a price stimulus in addition to the assumed
reference levels of technological progress.

For parameters affected by technology, historical
rates of change are generally assumed to continue
throughout the forecast period in all the AEO97
cases. Rapid and slow technological progress cases
were created to assess the sensitivity of the AE0O97
projections to changes in the economically recover-
able oil and gas resource base, exploration and
development costs, and finding rates as a result of
technological progress. Representative values for the
affected parameters are presented in Table 10.

Technology Assumptions Have Strong
Effects on Gas Price Projections .

Figure 89. Lower 48 natural gas wellhead prices
in three cases, 1970-2015 (1995 dollars
per thousand cubic feet)
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The two technology cases were run as fully integrat-
ed model runs. (Two other runs, with demands held
constant, were produced to isolate the effects of de-
mand feedback {see pages 26-29].) All other param-
eters in the model were kept at their reference case
values, including technology parameters for other
modules, parameters affecting foreign oil supply,
and assumptions about gas trade with Mexico.

As shown in Figure 89, natural gas prices are highly
sensitive to changes in assumptions about techno-
logical progress. For the first decade of the forecast,
both price and production levels for lower 48 oil and
natural gas are almost identical in the reference
case and the two technological progress cases. By
the year 2015, however, natural gas prices are 30
percent higher (at $2.77 per thousand cubic feet) in
the slow technology case and 27 percent lower (at
$1.55) in the rapid technology case than the refer-
ence case price of $2.13 per thousand cubic feet.

Table 10. Representative average annual rates of technological progress in alternative technology cases

(percent)
Natural gas’ Crude oil
Slow Rapid Slow Rapid
technology Reference technology technology Reference technology
On- Off- On- Ooff- On- Off- On- Off- On- Off- On- Off-
Technology area shore shore shore shore shore shore shore shore shore shore shore shore
Costs
Drilling 1.6 3.6 2.1 4.2 2.8 4.9 1.6 3.6 2.1 4.2 2.8 4.9
Lease equipment 0.7 1.1 14 1.9 2.1 2.6 0.7 ‘1.1 14 1.9 2.1 2.6
Operating 0.0 0.9 0.6 1.2 1.3 1.7 0.0 0.9 0.6 1.2 1.3 17
Resources
Inferred reserves 0.0 0.5 0.0 1.0 0.0 1.5 0.0 0.7 0.0 1.0 0.0 1.3
Undiscovered 0.6 14 1.8 3.0 3.0 4.5 0.5 2.0 14 3.0 2.2 3.9
Finding rates 24 5.0 4.2 10.2 6.0 15.3 18 6.5 3.2 9.6 4.6 12,6
Success rates 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
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Oil and Gas Alternative Technology Cases

Slow Technological Progress Could
Reduce Market Share for Natural Gas

Figure 90, Lower 48 natural gas production
in alternative technology cases, 1995-2015
(trillion cubic feet per day)
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As was seen for wellhead prices, natural gas produc-
tion levels in the alternative technology cases do not
deviate significantly from the reference case in the
first half of the forecast period (Figure 90). In the
second half of the forecast, when investment in new
capital stock plays a larger role, changes in produc-
tion are more significant, as new investments in the
industrial sector and electric power generation facili-
ties respond to changes in natural gas prices.

In the rapid technology case, the natural gas share
of fossil fuel inputs to electricity generation facilities
in 2015 is 32 percent, compared with 22 percent in
the slow technology case. The higher level of gas
consumption comes largely at the expense of coal.
There is little additional displacement of petroleum
products in the rapid technology case, since natural
gas captures the bulk of the dual-fired boiler market
in the reference case. In contrast, in the slow tech-
nology case, natural gas loses market share to both
coal and petroleum products in the electricity gen-
eration sector. The alternative technology cases also
demonstrate the intense competition between natu-
ral gas and electricity, and between natural gas and
steam coal, in the industrial sector.

Offshore production is particularly responsive to
changes in the assumed levels of technological prog-
ress, particularly for oil. In the rapid technology
case, the offshore share of total lower 48 oil pro-
duction in"2015 is 37 percent, compared with 30 per-
cent in the slow technology case.

For Oil, Both Production and Imports
Change With Technology Assumptions

Figure 91. Lower 48 oil production in alternative
technology cases, 1995-2015 (million barrels per day)
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Domestic oil production is also sensitive to changes
in the technological progress assumptions (Figure
91). In comparison with the projected 2015 produc-
tion level of 5.2 million barrels a day in the refer-
ence case, oil production increases to 6.2 million
barrels a day in the rapid technology case and de-
creases to 4.5 million in the slow technology case.
The changes, in relative terms, are significantly
greater than those seen for natural gas, primarily
because of key differences between the oil and natu-
ral gas markets.

Domestic oil prices are determined largely by the
international market. Thus, changes in U.S. oil pro-
duction do not constitute a significant volume rela-
tive to the global market. Given the assumption that
the changes in the levels of technology are isolated
to U.S. oil producers, total oil supply largely adjusts
to the changes in technological progress simply by
adjusting imports of crude oil and other petroleum
products. Net imports range from a low of 12.3 mil-
lion barrels per day in the rapid technology case to
a high of 14.4 million barrels per day in the slow
technology case.

Unlike oil, natural gas is not easily transported be-
tween the United States and countries outside North
America. Therefore, changes in gas production are
determined more by the availability of supplies in
North America than by the international market.

Energy Information Administration/ Annual Energy Outlook 1997 63




Oil Production and Consumption

AEO97 Projections Include Continuing
Decline in U.S. Oil Production

Figure 92, Crude oil production by source,
1970-2015 (million barrels per day)
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Projected domestic crude oil production continues its
historic decline throughout the forecast (Figure 92),
declining by 1.1 percent a year, from 6.6 million bar-
rels per day in 1995 to 5.2 million barrels per day in
2015 [35]. Conventional onshore production in the
lower 48 States, which accounted for 49.4 percent of
total U.S. crude oil production in 1995, is projected
to decrease at an average annual rate of 1.6 percent
over the forecast.

Crude oil production from Alaska is expected to
decline at an average annual rate of 4.2 percent
between 1995 and 2015. The overall decrease in
Alaska’s oil production is driven by the continued
decline in production from Prudhoe Bay, the largest
producing field, which historically has accounted for
more than 60 percent of total Alaskan production.

Offshore production generally increases in the fore-
cast, at an average annual rate of 1.0 percent.
Because of technological advances and lower costs
associated with deep exploration and production in
the Gulf of Mexico, several projects are already
underway, and additional projects are in the plan-
ning stages.

Increased production from enhanced oil recovery
(EOR) slows the overall downward trend of oil pro-
duction [36]. As oil prices rise, the expected profit-
ability of EOR projects increases, and as a result,
EOR production rises at an average annual rate of
1.3 percent over the 1995-2015 period.

Gap Between Oil Production and
Consumption Widens in All Cases

Figure 93. Petroleum production, consumption, and
imports, 1970-2015 (million barrels per day)
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U.S. production of oil and natural gas liquids de-
clines in all AEO97 cases except the high oil price
case (Figure 93), as recoverable domestic resources
are depleted. In the low price case, production drops
from its 1995 level of 9.8 million barrels per day to
7.3 million barrels per day in 2015. In the high price
case, increased exploration and drilling bring the
2015 production level to 10.5 million barrels per day.

Growth in petroleum consumption is anticipated in
all the AEO97 projections. The greatest variation in
consumption levels is seen in the economic growth
cases, with an increase of 5.8 million barrels per day
over the 1995 level in the high growth case, as com-
pared with an increase of only 2.9 million barrels
per day in the low growth case.

Additional petroleum imports will be needed to fill
the widening gap between production and consump-
tion. The projections for net petroleum imports in
2015 range from a high of 15.9 million barrels per
day in the low oil price case—more than double the
1995 level of 7.9 million barrels per day—to a low of
10.8 million barrels per day in the high price case.
The value of petroleum imports in 2015 ranges from
$80.1 billion in the low price case to $116.2 billion in
the high growth case. Total annual U.S. expendi-
tures for petroleum imports, which reached a his-
torical peak of $75.8 billion in 1980 [37], were $49.4
billion in 1995.
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Petroleum Imports and Refining

AEQ097 Projects Growing Reliance on
Imported Oil and Refined Products

Figure 94. Share of U.S. petroleum consumption
supplied by net imports, 1970-2015 (percent)
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Net imports of petroleum, which represented 44 per-
cent of domestic petroleum consumption in 1995,
close to the 1977 record level of 46 percent, are
projected to reach 61 percent in 2015 in the refer-
ence case (Figure 94). The corresponding import
shares of total consumption in 2015 are 51 percent
in the high oil price case and 68 percent in the low
price case.

Although crude oil is expected to continue as the
major component of petroleum imports, refined prod-
ucts represent a growing share. More imports will be
needed as growth in demand for refined products ex-
ceeds the expansion of domestic refining capacity.
Refined products make up 19 percent of net petrole-
um imports in 2015 in the high world oil price case
and 26 percent in the low price case, as compared
with their 10-percent share in 1995 (Table 11).

Table 11, Petroleum consumption and net imports,
1995 and 2015 (million barrels per day)

Net Net

Year and  Product Net crude product

projection supplied imports imports imports
1995 17.7 7.9 7.1 0.8

2015

Reference 22,1 13.5 10.2 3.2
Low oil price 23.3 15.9 11.8 4.1
High oil price  21.3 10.8 8.7 2.1
Low growth 20.6 12.3 9.9 2.5
High growth 23.6 14.6 10.6 3.9

U.S. Refining Capacity Expected To
Rise, Despite Lack of New Refineries

Figure 95. Domestic refining capacity, 1975-2015
(million barrels per day)

20 ~  History Projections

: High growth ;
. Reference
i16— Low growth
14-

A

io

1975 1985 1995 2005 2015

Falling demand for petroleum and the deregulation
of the domestic refining industry in the 1980s led to
13 years of decline in U.S. refinery capacity [38].
That trend was broken in 1995 by a capacity in-
crease of 0.4 million barrels per day over the 1994
level. Financial and legal considerations make it
unlikely that new refineries will be built in the
United States, but “capacity creep” at existing re-
fineries is expected to increase total U.S. refining
capacity in all the AEO97 cases (Figure 95).

Distillation capacity is projected to grow from the
1995 level of 15.4 million barrels per day to 16.5
million in 2015 in the reference case, 16.1 million in
the low economic growth case, and 17.1 million in
the high growth case, as refining capacity returns to
the levels of the late 1970s. Existing refineries will
continue to be utilized intensively throughout the
forecast, in a range from 92 to 94 percent of capac-
ity. In comparison, the 1995 utilization rate was 92
percent, well above the rates of the 1980s and early
1990s.

Ongoing investment in equipment for desulfuriza-
tion and fluid catalytic cracking will allow U.S.
refineries to handle lower quality crude oils, which
contain more sulfur. The added flexibility will
become increasingly valuable as higher quality re-
sources are depleted over time.

Energy Information Administration/ Annual Energy Outlook 1997 65




Refined Petroleum Products

Transportation Fuels Drive
Projected Growth in Petroleum Use

Figure 96. Change in petroleum products supplied
in five cases, 1995 to 2015 (million barrels per day)

Crude Oil Costs and Taxes Dominate
Refined Petroleum Product Prices

Figure 97. Components of refined product costs,
1995 and 2015 (1995 dollars per gallon)
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U.S. petroleum consumption is projected to increase
by 4.4 million barrels per day between 1995 and
2015 in the reference case, compared with 2.9 mil-
lion in the low economic growth case and 5.8 million
in the high growth case (Figure 96). Industry will
continue to account for about one-fourth of petro-
leum consumption, and two-thirds will be used for
transportation.

About 80 percent of the growth in petroleum use in
the forecast is attributable to the transportation
sector. In addition, a shift in consumption patterns
is expected within the transportation sector. Gaso-
line, which represented 66 percent of transportation
petroleum consumption by volume in 1995, shrinks
to a 60-percent share in 2015, as alternative fuels
penetrate transportation markets. The share for
diesel rises from 17 percent to 18 percent, and the
jet fuel share rises from 13 percent to 16 percent.

In the low oil price case, a shift in petroleum con-
sumption patterns is also seen, with residual fuel
use rising from the 1995 level of 0.9 million barrels
per day to 1.6 million in 2015. More competitive oil
prices in this case cause electric utilities and other
generators to use more residual fuel to fire boilers,
displacing a portion of the natural gas and coal use
seen in the other cases.

Refined product prices in the forecast continue to be
dominated by crude oil costs (Figure 97). However,
changes are projected in refining process costs,
marketing costs, and taxes. State motor fuels taxes
are assumed to keep up with inflation, as they have
in the past. Federal taxes, which have increased
sporadically in the past, are assumed to remain at
nominal 1995 levels; the result is a decline in
inflation-adjusted Federal taxes, which dampens the
growth of gasoline and diesel prices. In contrast,
Federal taxes on jet fuel show a real increase, with
a tax of 4.3 cents per gallon beginning in 1996 as
mandated in the Omnibus Budget Reconciliation Act
of 1993. A similar tax was levied on other fuels in
1993.

The AEO97 projections of product prices reflect
investments related to compliance with refinery’
emissions, health, and safety regulations. These in-
vestments add 1 to 3 cents to the processing costs of
light products (gasoline, distillate, jet fuel, kerosene,
and liquefied petroleum gases).

The marketing cost of heating oil (the difference be-
tween wholesale and retail prices) is projected to be
higher than in 1995 throughout the forecast. Mar-
keting costs, which were at a historical low in 1995,
are assumed to return to more normal levels in the
forecast.
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Coal Production and Prices

Western Mines Lead Projected
Increase in U.S. Coal Production

Figure 98. Coal production by region, 1970-2015
(million short tons)

Minemouth Coal Prices Are Projected
To Fall in All Regions

Figure 99. Average minemouth price of coal
by region, 1990-2015 (1995 dollars per ton)
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Major trends in the AEO97 forecasts for coal can be
contrasted with changes since 1970 [39]. For in-
stance, eastern coal production, which fell from 568
million tons in 1970 to 544 million tons in 1995, is
projected to increase to 586 million tons in 2015, a
change of 0.4 percent per year (Figure 98). Never-
theless, eastern mines are losing market share to
less expensive, lower sulfur coal from western
mines. The eastern share of national production,
which fell from 93 percent in 1970 to 53 percent in
1995, is projected to be 46 percent in 2015.

Total coal production grew from 613 million tons
(14.6 quadrillion Btu) in 1970 to 1,033 million tons
(22.0 quadrillion Btu) in 1995. In 2015, production
is projected to reach 1,268 million tons (26.5 quadril-
lion Btu). Most of the growth is expected to come
from western mines, where output grew by 10 per-
cent a year from 45 million tons in 1970 to 489
million tons in 1995 (Figure 98). In the forecast,
western mining grows by 1.7 percent a year, to 682
million tons in 2015.

The shift from eastern to western coals has been led
by midwestern and southeastern utilities, which
have reduced fuel costs while switching from high-
sulfur eastern sources to coal from Wyoming, Colo-
rado, and Utah. Low-sulfur, low-cost subbituminous
coal from Wyoming can displace eastern bituminous
coal in many larger, newer boilers. Consumers with
smaller, older boilers often purchase suitable low-
cost, low-sulfur bituminous coal from Colorado or
Utah.
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Minemouth coal prices declined by $3.45 per ton in
1995 dollars between 1970 and 1995, and they are
projected to decline by another $3.37 between 1995
and 2015 (Figure 99). The price of coal delivered to
electricity generators, which averaged $25.07 per ton
in 1970 and $27.01 in 1995, falls to $22.47 per ton
in 2015—a 0.9-percent annual decline between 1995
and 2015.

Minemouth prices decline by 1.0 percent a year be-
tween 1995 and 2015, as competition drives produc-
tivity improvements. Western coalfields, particularly
those in the Powder River Basin in Wyoming and
Montana, have large reserves of low-cost, low-sulfur
coal. Average productivity (Figure 100) follows the
trend in eastern productivity more closely than that
for western productivity because eastern mines are
more labor-intensive.

Figure 100. Coal mining labor productivity by
region, 1990-2015 (short tons per miner per hour)
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Coal Mining Labor Productivity

Continuing Increases in Productivity
Are Projected To Reduce Labor Costs

Figure 101. Labor cost component of minemouth
coal prices, 1970-2015 (billion 1995 dollars)

Labor Productivity Assumptions Are
Key to Production, Price Forecasts

Figure 102. Average minemouth coal prices
in three cases, 1995-2015 (1995 dollars per ton)
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Gains in coal mine labor productivity will be
achieved as a result of technology improvements,
economies of scale, and better mine design. At the
national level, however, average labor productivity
will be influenced as much by changing regional pro-
duction patterns as by technology advances, as the
market share of more productive western mines
grows. After 2005, the demand for lower sulfur coal
will require mining of thinner, deeper seams in east-
ern mines, and productivity improvements in that
region are expected to slow.

Slower productivity gains in eastern low-sulfur coal
mining during the second decade of the forecast
cause more consumers to turn to western low-sulfur
supplies, except in States separated from western
mines by the coalfields in the Appalachian moun-
tains. Eastern seaboard consumers are partially pro-
tected from rising prices by their access to imported
low-sulfur coal. Caught between low-cost western
and imported coal supplies, eastern producers may
find few chances to recoup the investments required
to open new low-sulfur coal mines.

Wages are assumed to remain flat in 1995 dollars as
labor demand declines. While productivity improved
between 1970 and 1995, the number of miners fell
by 1.9 percent a year, and a further decline of 2.2
percent a year is expected through 2015 (Figure
101). Thus, the contribution of wages to minemouth
coal prices is projected to decline to 12 percent in
2015, as compared with the historical decline from
31 percent to 18 percent between 1970 and 1995.
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Assumptions about the rates of labor productivity
change are key determinants of national prices and
production, particularly as they affect eastern and
western market shares. Alternative cases were used
to explore the sensitivity of coal prices to changes in
wages and in labor productivity improvement rates.

In the reference case, eastern labor productivity in-
creases by 2.7 percent a year through 2015 and
western productivity by 3.5 percent a year (Figure
102). In the high productivity case, a 6.7-percent
annual improvement is projected, resulting in a
2015 national average minemouth price of $14.41
per ton (6.8 percent below the reference case price).
The low productivity case, which assumes a 0.1-per-
cent annual decline in productivity, yields a 2015
minemouth price of $18.26 per ton (18.1 percent
above the price in the reference case).

The reference case assumes unchanging wages for
miners (in 1995 dollars). For comparison, the high
wage case projects a real increase of 0.5 percent a
year and a 2015 minemouth price of $16.44 per ton,
6.3 percent above the reference case. In the low
wage case, wages are assumed to fall by 0.5 percent
a year, reducing the 2015 minemouth price to $14.55
per ton (5.9 percent below wages in the reference
case). Delivered coal prices vary by similar amounts,
but distribution patterns are not significantly affect-
ed. Domestic demand was held constant in the alter-
native cases, but coal exports varied by plus and
minus 3 million tons in response to changes in U.S.
prices.

68 Energy Information Administration/ Annual Energy Outlook 1997

!




Coal Transportation Costs

Coal Transportation Costs Decline
in the AEO97 Forecasts

Figure 103. Percent change in coal transportation
costs in three cases, 1995-2015
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The competition between coal and other fuels, and
among coalfields, is influenced by coal transporta-
tion costs. Changes in fuel costs affect transporta-
tion rates (Figure 103), but fuel efficiency also grows
with other productivity improvements in the fore-
cast. As a result, average coal transportation rates
decline by 0.9 percent a year between 1995 and
2015. The most rapid declines are likely to occur in
routes that originate in coalfields with the greatest
production growth. Railroads are likely to reinvest
profits from increasing coal traffic to reduce future
costs and rates in regions with the best outlook.
Thus, coalfields that are most successful at improv-
ing productivity and, therefore, lowering minemouth
prices are likely to obtain the lowest transportation
rates and, consequently, the largest markets at com-
petitive delivered prices.

Regional differences in production and transporta-
tion costs are already affecting coal distribution
patterns. Western coal is gaining share in midwest-
ern and southeastern markets, and coal for export is
moving along different domestic routes. Retirements
of barge capacity have exceeded replacements in
recent years, and the resulting increase in inland
barge rates has caused some traffic to shift to rail or
Great Lakes vessels for all or part of the journey
from mines to U.S. ports of exit [40]. In spite of rail-
road mergers and consolidation in the barge indus-

try, real coal transportation costs are projected to

continue their historical decline, as competition
among surviving carriers forces technological im-
provements,

Sti'onger Economic Growth Would
Lead to Higher Coal Consumption

Figure 104. Variation from reference case
projection of coal demand in 2015
in two alternatwe cases (million short tons)
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A strong positive correlation between economic
growth and electricity demand accounts for the
variation in electricity coal demand across the
economic growth cases (Figure 104). Most of the
variation in coal demand in the economic growth
cases is accounted for by changes in coal- and gas-
fired electricity generation.

The AEO97 coal forecasts also vary with different
assumptions about technology and world oil prices.
Changes in world oil prices affect petroleum fuel
costs associated with the extraction and trans-
portation of coal and thus affect delivered coal
prices. In the high oil price case, the average
minemouth price of coal is 5.0 percent higher in
2015 than in the reference case, and in the low price
case it is 4.1 percent lower. In the low oil price case,
interfuel price competition leads to a slightly lower
coal demand forecast, as oil-fired generation dis-
places some steam coal use.

Coal transportation costs are also affected by
changes in fuel costs. In the world oil price cases,
variations in fuel costs produce delivered coal costs
to electricity generators that are 3.6 percent higher
than the costs in the reference case in the high oil
price case ($1.15 per million Btu in 2015) and 2.7
percent lower in the low price case ($1.08 per million
Btu). About one-third of the differences are attrib-
utable to changes in coal transportation costs. In
addition, the market share of western coal, which is
54 percent in the reference and low oil price cases,
drops to 52 percent in the high price case.
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Coal Consumption

Electricity Generation Determines
Projected Increase in Total Coal Use

Figure 105. Electricity and other coal consumption,
1970-2015 (million short tons per year)
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Domestic coal demand rises by 197 million tons in
- the forecast, from 959 million tons in 1995 to 1,156
million tons in 2015 (Figure 105), because of growth
in coal use for electricity generation. Coal demand in
other domestic énd-use sectors increases by 5 million
tons, as reduced coking coal consumption is offset by
coal demand for industrial cogeneration.

Coal consumption for electricity generation (exclud-
ing industrial cogeneration but including indepen-
dent power producers) rises from 847 million tons in
1995 to 1,039 million tons in 2015, due to increased
utilization of existing generation capacity and, in
later years, additions of new capacity. The average
utilization rate for coal-fired power plants increases
from 63 to 74 percent between 1995 and 2015. Coal
consumption (in tons) per kilowatthour of generation
is higher for subbituminous and lignite coals than
for bituminous coal. Thus, the shift to western coal
increases the tonnage per kilowatthour of generation
in midwestern and southeastern regions. In the
BEast, generators shift from higher to lower sulfur
Appalachian bituminous coals that contain more
energy (Btu) per short ton.

Although coal maintains its fuel cost advantage over
both oil and natural gas, gas-fired generation is the
most economical choice for new power generation
through 2010 when capital, operating, and fuel costs
are considered. Between 2010 and 2015, rising natu-
ral gas costs and nuclear retirements are projected
to cause increasing demand for coal-fired baseload

capacity.

Offsetting Changes Are Projected for
Industrial Steam and Coking Coal Use

Figure 106. Non-electricity coal consumption
by sector, 1995, 2000, and 2015 (million short tons)

100~ Industrial
Coking
" Residential [
commercial .
| 20 -

1995 2000 215
In the non-electricity sectors, an increase of 18
million tons in industrial steam coal consumption
between 1995 and 2015 (1.1-percent annual growth)
is offset by a decrease of 13 million tons in coking
coal consumption (Figure 106). Increasing consump-
tion of industrial steam coal results primarily from
increased use of coal in the chemical and food-
processing industries and from increased use of coal
for cogeneration (the production of both electricity
and usable heat for industrial processes).

The projected decline in domestic consumption of
coking coal results from the displacement of raw
steel production from integrated steel mills (which
use coal coke for energy and as a material input) by
increased production from minimills (which use elec-
tric arc furnaces that require no coal coke) and by
increased imports of semi-finished steels. The
amount of coke required per ton of pig iron produced
is also declining, as process efficiency improves and
injection of pulverized steam coal is used increasing-
ly in blast furnaces. Domestic consumption of coking
coal is projected to fall by 2.4 percent a year through
2015. Domestic production of coking coal declines
slightly faster, as consumption of imported coking
coal continues its historical slow increase.

While delivered energy consumption in the residen-
tial and commercial sectors grows by 0.8 percent and
0.9 percent a year, respectively, most of the growth
is captured by electricity and natural gas. Coal con-
sumption in these sectors remains constant, account-
ing for less than 1 percent of total U.S. coal demand.
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Coal Exports

U.S. Coal Exports to Europe, Asia, and
the Americas Are Projected To Rise

Figure 107. U.S. coal exports by destination,
1995, 2000, and 2015 (million short tons)
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U.S. coal exports rise in the forecast from 89 million
tons in 1995 to 121 million in 2015 (Figure 107), as
a result of higher demand for steam coal imports in
Europe. Exports of metallurgical coal remain flat
between 1995 and 2015, at 52 million tons a year.
Metallurgical exports to other regions do not in-
crease significantly, since worldwide trade in metal-
lurgical coal remains essentially unchanged.

U.S. steam coal exports to Europe increase from 23
million tons in 1995 to 47 million in 2015 (3.5-per-
cent annual growth). Steam coal imports to Europe
from all sources rise by 1.6 percent a year, from 120
million tons in 1995 to 166 million tons in 2015.
Reduction of subsidies for European coal producers
fosters more imports, but environmental considera-
tions restrain growth in electricity sector coal de-
mand and, consequently, steam coal imports.

U.S. coal exports to Asia increase by 0.9 percent a
year, from 18 million tons in 1995 to 22 million tons
in 2015, with metallurgical exports decreasing by
0.4 percent and steam coal exports rising by 2.3 per-
cent annually. Coal imports to Asia from all sources
rise in the forecast by 2.3 percent a year, from 248
million tons in 1995 to 394 million tons in 2015. The
increase is made up mostly of steam coal exports,
which increase by 3.6 percent a year as Pacific Rim
nations without indigenous fossil resources base
electricity generation on imported coal. Most of the
growth in Asian imports is projected to be supplied
by Australia, South Africa, and Indonesia.

Clean Air Standards Promote
Low-Sulfur Coal Use for Electricity

Figure 108. Coal distribution by sulfur content,
1995, 2000, and 2015 (million short tons)
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Phase 1 of the Clean Air Act Amendments of 1990,
which began in 1995, requires that 261 coal-fired
generators reduce their emissions to about 2.5
pounds of sulfur dioxide per million Btu of fuel
input. Beginning on January 1, 2000, Phase 2 im-
poses a permanent cap on sulfur dioxide emissions,
at an average level of 1.2 pounds per million Btu of
heat input for all units built before 1990.

Generators have five options for bringing coal-fired
units into compliance: (1) retrofitting with flue gas
desulfurization equipment, (2) boiler repowering
with new technologies that emit less sulfur dioxide,
(8) transfer or purchase of emissions allowances, (4)
reduction of plant utilization, and (5) full or partial
switching to lower sulfur fuels. Between 1995 and
2015, compliance strategies for Phases 1 and 2 are
projected to reduce the composite sulfur content of
all coal produced (Figure 108). While low-sulfur coal
displaces high-sulfur coal throughout the forecast,
high-sulfur coal displaces more expensive medium-
sulfur coal as compliance strategies shift from fuel
switching to flue gas desulfurization in Phase 2.

A decision to regulate air toxic emissions could
require utilities to install equipment for removing
them from combustion gases. On the supply side,
such regulation might result in interregional switch-
ing to coals with lower levels of toxic trace elements.
Either approach is likely to encourage more inten-
sive coal preparation to reduce the content of several
air toxic elements associated with sulfide minerals
in coal ash.
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Carbon Emissions and Energy Use

Continued Increase Is Projected
for ng,rall U.S. Carbon Emissions

Figure 109. Carbon emissions by sector, 1990-2015
(million metric tons per year)
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Carbon emissions from energy use are projected to
increase by an average of 1.2 percent a year from
1995 to 2015, reaching 1,799 million metric tons
(Figure 109). This is slightly higher than the AEQ96
projection, due to higher energy consumption and a
reduced share of renewable fuels in the projections.

Increasing concentrations of greenhouse gases—
carbon dioxide, methane, nitrous oxide, and others—
may increase the Earth’s temperature and, in turn,
affect the climate. The AEO97 projections include
analysis of the Climate Change Action Plan (CCAP),
developed by the Clinton Administration to stabilize
U.S. greenhouse gas emissions by 2000 at 1990
levels. Emissions from fuel combustion, the primary
source of carbon emissions, were about 1,340 million
metric tons in 1990. The analysis includes only fuel
combustion and does not account for sinks that
absorb carbon. The analysis does not include the 13
CCAP actions that are not related to energy fuels,
nor does it include any future mitigation actions
that may be proposed.

Emissions in the 1990s have grown more rapidly
than projected at the time the plan was formulated,
partly due to moderate energy price increases and
higher economic growth, which have led to higher
energy demand. In addition, some CCAP programs
have been curtailed. Additional carbon mitigation
programs, technology improvements, or more rapid
adoption of voluntary programs could result in lower
emissions levels than projected here.
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Slower Rise in Per Capita Emissions
Fails To Offset Population Growth

Figure 110. Carbon emissions per capita, 1990-2015
(metric tons per person)
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U.S. carbon emissions from energy use are projected
to grow at an average annual rate of 1.2 percent;
however, per capita emissions grow by only 0.3
percent a year (Figure 110). To achieve stabilization
of total emissions, population growth would need to
be offset by reductions in per capita emissions.

Emissions in the residential sector, including emis-
sions from the generation of electricity used in the
sector, are projected to increase by 1.2 percent a
year, reflecting the ongoing trends of electrification
and penetration of new appliances and services. Sig-
nificant growth in office equipment and other uses
is also projected in the commercial sector, but
growth in consumption—and in emissions, which
increase by 1.0 percent a year—is likely to be mod-
erated by slow growth in floorspace, coupled with
efficiency standards, voluntary efficiency programs,
and technology improvements. Transportation emis-
sions grow at an average annual rate of 1.4 percent
as a result of increases in vehicle-miles traveled and
air travel, combined with slow growth in the average
light-duty fleet efficiency. Industrial emissions are
projected to grow by only 1.0 percent a year, as
shifts to less energy-intensive industries and
efficiency. gains moderate growth in energy use.

Further reductions in emissions could result from
Climate Wise and Climate Challenge, voluntary
programs for emissions reductions by industry and
electric utilities, which are cosponsored by the U.S.
Environmental Protection Agency (EPA) and the
U.S. Department of Energy.
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Carbon Emissions and Energy Use

Petroleum, Coal Are the Leading
Energy Sources of Carbon Emissions

Figure 111, Carbon emissions by fuel, 1990-2015
(mtllzon metrlc tons per year)
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Petroleum products are the leading source of carbon
emissions from energy use. In 2015, petroleum is
projected to contribute 747 million metric tons of
carbon to the total 1,799 million tons, a 42-percent
share (Figure 111). Nearly 80 percent (587 million
metric tons) of the petroleum emissions result from
transportation use, which could be lower with less
travel or more rapid development and adoption of
higher efficiency or alternative-fuel vehicles.

Coal is the second leading source of carbon
emissions, projected to produce 607 million metric
tons in 2015, or 34 percent of the total. The share
declines from 36 percent in 1995 because coal
consumption increases at a slower rate through 2015
than consumption of petroleum and natural gas, the
sources of virtually all other energy-related carbon
emissions. Most of the increases in coal emissions
result from electricity generation. A slight increase
in emissions from industrial steam coal use is offset
by a decline in emissions from coking coal.

In 2015, natural gas use is projected to produce 444
million metric tons of carbon emissions, a 25-percent
share. Of the fossil fuels, natural gas consumption
and emissions increase most rapidly through 2015,
at an average annual rate of 1.7 percent. However,
natural gas produces only about half the carbon
emissions of coal per unit of input. Average emis-
sions from petroleum use are between those for coal
and natural gas. The use of renewable fuels and
nuclear generation, which emit little or no carbon,
mitigates the growth of emissions.

Coal Is the Main Source of Carbon
Emissions from Electricity Generation
Figure 112. Carbon emissions from electricity

generation by fuel, 1990-2015
(million metric tons per year)
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Electricity use is a major cause of carbon emissions.
Although electricity produces no emissions at the
point of use, its generation currently accounts for 36
percent of total carbon emissions, and that share is
expected to increase to 38 percent in 2015. Coal,
which accounts for about 50 percent of electricity
generation in 2015 (excluding cogeneration), pro-
duces 80 percent of electricity-related carbon emis-
sions (Figure 112). In 2015, gas-fired generation
accounts for 29 percent of total electricity but only
18 percent of electricity-related carbon emissions.

Between 1995 and 2015, 38 gigawatts of nuclear
capacity are expected to be retired, resulting in a 33-
percent decline in nuclear generation. To compen-
sate for the loss of baseload capacity and meet rising
demand, 294 gigawatts of new fossil-fueled capacity
(excluding cogeneration) will be needed. Increased
generation from fossil fuels will raise carbon emis-
sions by 172 million metric tons, or 34 percent, from
1995 levels. Although the use of renewable tech-
nologies grows, their intermittent nature prevents
them from compensating completely for the losses in
baseload nuclear capacity.

The projections include activities under the Climate
Challenge program, such as fuel switching, repower-
ing, life extension, and demand-side management, to
the extent that such plans have been announced,
but they do not include offset activities. Additional
use of lower carbon fuels, reduced electricity demand
growth, or improved technologies all could contribute
to lower emissions than are projected here.
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Emissions from Electricity Generation

Cap on Electricity Sulfur Dioxide
Emissions Is Expected To Be Met
Figure 113. Sulfur dioxide emissions from

electricity generation, 1990-2015
(million tons per year)

Nitrogen Oxide Emissions
Are Reduced by New Regulations

Figure 114. Nitrogen oxide emissions from
electricity generation, 1995-2015
(mzllwn tons per year)
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CAAAQ90 calls for emissions of sulfur dioxide (SO,)
by electricity generators to be reduced to 12 million
short tons in 1995 and to 8.9 million tons a year in
2000 and thereafter. More than 95 percent of the
SO, produced by generators results from coal
combustion, with the rest from residual oil.

In Phase 1, 261 generating units at 110 plants were
issued tradeable emissions allowances permitting
S0, emissions to reach a fixed amount per year—
generally less than the plant’s historical emissions.
Allowances may also be banked for use in future

years. Switching to lower sulfur, subbituminous coal _

was the option chosen by more than half of the gen-
erators. In Phase 2, beginning in 2000, emissions
constraints on Phase 1 plants will be tightened, and
limits will be set for the remaining 2,500 boilers at
1,000 plants. With allowance banking, emissions are
expected to decline from 10.5 million tons in 1995 to
10.3 million in 2000 (Figure 113). Since allowance
prices are projected to increase after 2000, it is
expected that 23 gigawatts of capacity—about 77
300-megawatt plants—will be retrofitted with
scrubbers to achieve the Phase 2 goal (Table 12).

Table 12. Scrubber retrofits, allowance costs,
and banked allowances, 2000-2015

Forecast 2000 2005 2010 2015
Cumulative retrofits from 1995
(gigawatts of capacity) 0 0 229 229
Allowance costs .
(1995 dollars per ton SO,) 147 212 79 79
Cumulative banked allowances
(million tons SO,) 7.5 25 0 0

imn

1995 2000 2005 2010 2015

CAAA90 also directed the EPA to study and issue
standards for nitrogen oxide (NO,) emissions, which
are precursors to acid rain and ground-level ozone.
In response, EPA promulgated regulations that im-
pose NO, emissions limits on electricity generators,
based on specific boiler technologies. Combined with
other NO, reduction programs, such as those for
mobile sources, the goal of the regulations is to
reduce NO, emissions in 2000 by about 2 million
tons from what they would otherwise have been.
Under current regulations, NO, emissions by elec-
tricity generators are projected to decline by 1.4
million tons between 1995 and 2015 (Figure 114).

There are two phases to the program to reduce NO,,
emissions from coal-fired plants, which produce most
of the NO, from electricity generation. In Phase 1,
between 1996 and 1999, NO, emission limits are
applied to dry-bottom wall-fired and tangentially-
fired boilers, designated as Group 1 boilers, by using
available control technologies. In Phase 2, which
begins in 2000, the emissions limits on the Group 1
boilers will be lowered slightly. In addition, in Phase
2, limits will be set for Group 2 boilers, which are
coal-fired boilers that use other technologies.

Additional mitigation strategies could include
voluntary programs or an emissions allowance
program similar to that for SO,. Increased use of
other fossil and renewable fuels for generation or
technology advances that increase efficiency or
produce less emissions could also reduce emissions
from those projected here.
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Forecast Comparisons




Forecast Comparisons

Three other organizations—Data Resources, Inc.
(DRI), the WEFA Group (WEFA), and the Gas Re-
search Institute (GRI)—also produce comprehensive
energy projections with a time horizon similar to
that of AEO97. The most recent projections from
these organizations and others that concentrate on
electricity, petroleum, natural gas, and international
oil markets are compared to the AEO97 projections
in this section. '

Economic Growth

Differences in long-run economic forecasts can be
traced primarily to different views of the major
supply-side determinants of growth: labor force and
productivity change. Other forecasts are presented
‘in Table 13. From an energy perspective, other fore-
casters also include different views of energy prices:
typically, lower energy prices are assumed for the
optimistic growth cases and higher energy prices for
the pessimistic cases. For AEQ97, reference case
energy prices are used for both the high and low eco-
nomic growth cases. The WEFA forecast shows the
highest economic growth, including higher growth
rates for both labor force participation and pro-
ductivity. The AEO97 long-run forecast of economic
growth is higher than the AEQ96 forecast by 0.2
percent, when compared on a similar basis, with a
projected annual growth rate for GDP of 1.9 percent
from 1995 to 2015.

Table 13. Forecasts of economic growth, 1995-2015
Average annual percentage growth

Forecast Real GDP Labor force Productivity

AEO097

Low growth 14 0.7 0.7

Reference 1.9 1.0 0.9

High growth 24 1.2 12
DRI

Low 14 0.7 0.7

Reference 19 1.0 0.9

High 24 1.2 1.2
WEFA

Reference 2.2 1.2 1.3

In the 1996 Economic Report of the President, real
GDP growth of 2.3 percent a year between 1995 and
2002 was projected. AEQ97 projects annual growth
of 2.2 percent over the same period.

World Oil Prices

Comparisons with other oil price forecasts—includ-
ing the International Energy Agency (IEA), Petro-

leum Economics Ltd. (PEL), and Petroleum Industry
Research Associates, Inc. (PIRA)—are shown in
Table 14. The range between the AE097 low and
high world oil price cases for 2010 and 2015 spans
the range of other published forecasts, and the
AEQ97 reference case prices are near the middle of
the range for all the forecasts.

Table 14. Forecasts of world oil prices, 1995-2015
1995 dollars per barrel
Forecast 1995 2000 2005 2010 2015
AEO97 reference  17.26 1820 19.72 2041 20.98
AEQ97 high price 1726 21.69 2413 26.44 28.23
AEOQO97 low price  17.26  14.08 14.08 14.03 13.99

DRI 16.80 16.07 18.60 2096 22.64
DRI low ’ 16.80 16.07 16.07 16.07 16.07
IEAI 17.00 17.72 2553 2553 NA
IEA2 17.00 17.72 1736 17.36 NA
PEL 16.75 17.00 20.00 20.00 NA
PIRA 1840 1597 15.66 NA NA
WEFA 17.23 17.96 19.91 2204 2414

GRI 17.24 16.68 16.68 16.68 16.68
NA = not available. '

Total Energy Consumption

The AEQ97 forecast of end-use sector energy con-
sumption over the next two decades shows far less
volatility than has occurred historically. Between
1974 and 1984, volatile world oil markets dampened
domestic o0il consumption. Consumers switched to
electricity-based technologies in the buildings sector,
while in the transportation sector new car fuel effi-
ciency nearly doubled. Natural gas use declined as
a result of high prices and limitations on new gas
hookups. Between 1984 and 1995, however, both
petroleum and natural gas consumption rebounded,
bolstered by plentiful supplies and declining real
energy prices. As a consequence, new car fuel effi-
ciency in 1995 was less than 2 miles per gallon
higher than in 1984, and natural gas use (residen-
tial, commercial, and industrial) was almost 25
percent higher than it was in 1984.

'Given potentially different assumptions about, for

example, technological developments over the next
20 years, the forecasts from DRI, GRI, and WEFA
have remarkable similarities to those in AEQ97.
Electricity is expected to remain the fastest growing
source of delivered energy (Table 15), although its
rate of growth is down sharply from historical rates
in each of the forecasts, because many traditional
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Table 15. Forecasts of average annual growth rates
for energy consumption (percent)
History Projections

AEO97 DRI GRI WEFA
1974- 1984-  (1995- (1995- (1995- (1995-

Table 16. Forecasts of average annual growth in
residential and commercial energy demand (percent)
History Projections

AE097 DRI ~GRI WEFA
1984- (1995- (1995- (1995- (1995-

Energy use 1984 1995 2015) 2015) 2015) 2013) Forecast 1995 2015) 2015) 2015) 2013)

Petroleum* 01 12 1.1 1.0 1.1 1.0 Residential
Natural gas* -1.7 1.9 0.9 0.9 13 04 Petroleum -0.1 03 -1.0 -1.0 -03
Coal* 3.0 -14 0.3 09 -01 0.0 Natural gas 0.6 0.7 0.6 0.7 0.0
Electricity 3.0 25 15 14 1.8 18 Electricity 27 16 09 L7 20
Delivered energy -0.4 2.0 11 10 12 0.9 Delivered energy 17 08 05 07 07
Electricity losses 2.5 1.5 0.7 1.0 1.3 1.2 Electricity losses 22 0.8 0.5 1.1 1.2
Primary energy 0.2 18 1.0 10 12 1.0 Primary energy 19 08 05 09 10
*Excludes consumption by electric utilities. Commercial

Petroleum -5.1 0.7 -15 -1.7  -05

Natural gas 18 0.7 0.9 0.9 0.3
uses of electricity (such as for air conditioning) Electricity 33 13 15 " 19 17
approach saturation while average equipment effi- Delivered energy 13 09 10 II 09
ciencies rise. Growth in petroleum and natural gas Electricity losses 28 .05 LI 13 11

Primary energy 2.1 0.7 1.1 1.2 1.0

consumption also generally slows as overall popu-
lation growth declines, the population ages, and
economic expansion slows.

Residential and Commercial Sectors

Growth rates in energy demand for the residential
and commercial sectors are expected to decrease by
more than 50 percent from the rates between 1984
and 1995, largely because of projected lower growth
in population, housing starts, and commercial floor-
space additions. Other contributing factors include
increasing energy efficiency due to technical innova-
tions and legislated standards; voluntary govern-
ment efficiency programs; and reduced opportunities
for additional market penetration of such end uses
as air conditioning in the residential sector and
personal computers in the commercial sector, where
they are already being used extensively.

Differing views on the growth of new uses for energy
contribute to variations among the forecasts. By
fuel, electricity (excluding generation and trans-
mission losses) remains the fastest growing energy
source for both sectors across all forecasts (Table
16). Natural gas use also grows but at lower rates,
and petroleum use continues to fall.

Industrial Sector

In all the forecasts, the industrial sector shows
slower growth in primary energy consumption than
it did between 1984 and 1995 (Table 17). The de-
cline is attributable to lower growth for GDP and
manufacturing output. In addition, there has been

- Ty -

a continuing shift in the industrial output mix
toward less energy-intensive products. The growth
rates in the industrial sector for different fuels be-
tween 1984 and 1995 reflect a shift from petroleum
products and coal to a greater reliance on natural
gas and electricity. Natural gas use grows more
slowly than in recent history across the forecasts,
because much of the potential for fuel switching was
realized during the 1980s. A key uncertainty in
industrial coal forecasts is the environmental
acceptability of coal as a boiler fuel.

Table 17. Forecasts of average annual growth in
industrial energy demand (percent)
History Projections

AEO97 DRI GRI WEFA
1984- (1995- (1995- (1995- (1995-

Forecast 1995 2015) 2015) 2015) 2013)
Petroleum 0.7 09 1.2 1.3 0.7
Natural gas 2.7 0.9 0.9 15 04
Coal -1.2 0.3 1.0 0.0 0.0
Electricity L7 15 1.8 2.0 1.6
Delivered energy 2.3 1.0 11 1.3 0.7
Electricity losses 07 07 1.3 14 1.0
Primary energy 2.0 , 0.9 1.1 14 0.8

Transportation Sector

Overall fuel consumption in the transportation sec-
tor is expected to grow more slowly than in the re-
cent past in each of the alternative forecasts (Table
18). All the forecasts anticipate continued rapid
growth in air travel as well as significant increases
in aircraft efficiency, while growth in light-duty
vehicle travel slows considerably.
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Table 18. Forecasts of average annual growth in
transportation energy demand (percent)

History Projections
AEQ097 DRI GRI WEFA
1975- 1984-  (1995- (1995- (1995- (1995-
Forecast 1984 1995 2015) 2015) 2015) 2013)
Consumpiion
Motor gasoline 0.1 14 0.8 0.6 0.6 0.8
Diesel fuel 45 3.1 15 1.5 1.7 1.9
Jet fuel 19 24 2.3 1.7 2.1 15
Residual fuel 14 2.7 2.5 2.7 2.6 2.2
All energy 09 19 1.4 1.2 1.3 1.2
Key indicators
Car and light
truck travel 28 3.1 14 16 15 NA
Air travel
(revenue

passenger-miles) 7.0 5.6 3.2 4.1 3.1 NA
Average new car

fuel efficiency 45 04 0.9 0.6 0.8 NA
Gasoline prices 1.8 -8.1 0.1 0.7 0.2 0.8

NA = not available.

Electricity

Comparison across forecasts shows considerable
variation in projected electricity sales (Table 19).
Sales projections for 2015 range from 1,256 billion
kilowatthours (DRI) to 1,489 billion kilowatthours
(WEFA) for the residential sector, as compared with
the AEQO97 reference case value of 1,421 billion kilo-
watthours. The forecasts for total electricity sales in
2015 range from 3,989 billion kilowatthours (DRI) to
4,842 billion kilowatthours (GRI), compared with
4,044 billion kilowatthours in the AEO97 reference
case. Different assumptions governing expected eco-
nomic activity, coupled with diversity in the esti-
mation of penetration rates of energy-efficient
technologies, are the primary reasons for variation
among the forecasts.

With the exception of WEFA, all the forecasts com-
pared here agree that stable fuel prices and slow
growth in electricity demand relative to GDP growth
will tend to keep the price of electricity stable—or
declining in real terms—until 2015.

Both the DRI and GRI forecasts assume that the
electric power industry will be fully restructured,
resulting in average electricity prices that approach
long-run marginal costs. AEQ97 assumes that com-
petitive pressures and FERC Orders 888 and 889
will push average costs and prices down somewhat,
but not to the extent that would be achieved under

a full restructuring of the industry. AEO97 assumes
that increased competition in the electric power
industry will lead to lower operating and mainte-
nance costs, lower general and administrative costs,.
lower fossil fuel prices, early retirement of inefficient
generating units, and other cost reductions. Further,
in the DRI forecast, it is assumed that time-of-use
electricity rates will cause some flattening of elec-
tricity demand (lower peak period sales relative to
average sales), resulting in better utilization of
capacity and capital cost savings.

The distribution of sales among sectors affects the
mix of capacity types needed to satisfy sectoral
demand. Although the AEQ97 mix of capacity
among fuels is similar to those in the other fore-
casts, small differences in sectoral demands across
the forecasts lead to significant changes in capacity
mix. For example, growth in the residential sector,
coupled with an oversupply of baseload capacity,
results in a need for more peaking and intermediate
capacity than baseload capacity. Consequently,
generators are expected to plan for more combustion
turbine and fuel cell technology than coal, oil, or gas
steam capacity. With a higher projection of residen-
tial demand growth than in most of the other fore-
casts, AEO97 projects more oil and gas capacity in
2015.

Natural GGas

The diversity among published forecasts of natural
gas prices, production, consumption, and imports
(Table 20) indicates the uncertainty of future market
trends. The underlying assumptions that shape the
forecasts should be considered when different pro-
jections are compared. The forecasts for total natural
gas consumption in 2015 vary from a high of 31.95
trillion cubic feet in the AEO97 high economic
growth case to a low of 28.0 trillion cubic feet in the
DRI forecast.

Both GRI and the American Gas Association (AGA)
show a flat price forecast between 2010 and 2015,
whereas the AEQO97 reference case shows a slight
rise during the same period, from $2.01 per thou-
sand cubic feet in 2010 to $2.13 per thousand cubic
feet in 2015.
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Table 19. Comparison of electricity forecasts (billion kilowatthours, except where noted)

AEO097 Other forecasts
T Low High
Projection Reference economic econfmic WEFA® GRI DRI
: growth growth
2010

Average end-use price
(1995 cents per Eilowatthour) 6.40 6.20 6.60 7.30 5.58 5.30
Residential 7.80 7.50 8.00 8.50 6.75 6.60
Commercial 7.20 6.80 7.40 8.00 6.26 5.70
Industrial 4.50 4.30 4.60 5.20 3.91 3.90
Net energy for load 4,066 3,879 4,309 4,183 4,417 4,274
Coal 1,942 1,881 2,058 2,156 2,248 2,073
Oil 58 56 60 89 53 66
Natural gas 892 775 1,008 496 538 487
Nuclear 614 614 614 656 645 659
Hydroelectric/other® 368 364 375 269 305 306
Nonutility sales to grid® 161 158 164 491 548 653
Net imports 31 31 31 27 80 31
Electricity sales 3,784 3,611 4,011 3,913 4,073 3,777
Residential 1,307 1,251 1,366 1,401 1,351 1,194
Commercial [ other® 1,188 1,181 1,235 1,232 1,291 1,206
Industrial 1,289 1,181 1,409 1,280 1,432 1,377
Capability (gigawatts)® 921.7 883.6 968.8 994.0 940.4 903.0
Coal 313.3 3074 327.0 443.9 364.0 351.8
Oil and gas 394.8 363.5 425.9 333.2 346.5 329.0
Nuclear 88.9 88.9 88.9 99.1 101.6 105.3
Hydroelectric/ other? 124.8 123.7 127.2 117.8 128.3 116.8

2015

Average end-use price
(1995 cents per kilowatthour) 6.30 6.00 6.50 7.30 5.40 5.30
Residential 7.60 7.20 7.80 8.60 6.56 6.60
Commercial 6.90 6.50 7.20 8.10 5.99 5.60
Industrial 4.30 4.00 4.50 5.30 3.27 3.90
Net energy for load 4,329 4,060 4,677 4,418 4,705 4,511
Coal 2,052 1,948 2,287 2,339 2,474 2,269
oil 64 59 ’ 73 86 64 79
Natural gas 1,184 1,042 1,267 473 599 539
Nuclear 448 448 448 656 431 444
Hydroelectric/other® 391 377 407 269 313 307
Nonutility sales to grid® 163 159 168 569 744 841
Net imports 27 27 27 27 79 32
Electricity sales 4,044 3,793 4,371 4,132 4,342 3,989
Residential 1,421 1,339 1,504 1,489 1,448 1,256
Commercial/other® 1,269 1,256 1,340 1,299 1,395 1,307
Industrial 1,354 1,198 1,527 1,344 1,499 1,426
Capability (gigawatts)® 969.6 914.8 1,038.3 1,056.3 970.9 938.0
Coal 324.9 312.9 359.1 506.6 410.1 388.4
Oil and gas 452.6 412.1 482.6 332.8 356.9 361.1
Nuclear 62.7 62.7 62.7 99.1 69.1 72.3
Hydroelectric/ other” 129.4 127.0 133.9 117.8 134.3 116.3

AWEFA forecasts for 2013 are shown here for the year 2015.

b4Other” includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power,
plus a small quantity of petroleum coke. For nonutility generators, “other” also includes waste heat, blast furnace gas, and coke oven gas.

®For AE097, includes only net sales from cogeneration; for the other forecasts, also includes nonutility sales to the grid.

4%Other” includes sales of electricity to government, railways, and street lighting authorities.

®For DRI and GRI, “capability” represents nameplate capacity; for the others, “capability” represents net summer capability.

Sources: AE0Q97: AEO97 National Energy Modeling System, runs AEQ97B.D100296K (reference case), LMAC97.D100396A (lpw
economic growth case), and HMAC97.D100296A (high economic growth case). WEFA: The WEFA Group, U.S. Energy Report (Spring-
Summer 1996). GRI: Gas Research Institute, GRI Baseline Projection of U.S. Energy Supply and Demand, 1997 Edition (August 1996).
DRI: DRI/McGraw-Hill, World Energy Service: U.S. Outlook, Spring-Summer 1996 (April 1996).
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Table 20. Comparison of natural gas forecasts (trillion cubic feet, except where noted)

AEO97 Other forecasts
Projection Low High
Reference | economic | economic WEFA GRI DRI AGA
growth growth
2010
Lower 48 wellhead price
(1995 dollars per thousand cubic feet) 2,01 1.81 2.23 2.43 1.65 2.22 2.10°
Dry gas production 24,25 22,75 26.00 21.68 24.15 23.39 23.01
Net imports 3.92 3.92 3.92 3.81 3.59 3.65 3.75
Consumption 28.01 26.52 29.75 25,58 28,03 26.69 26.76
Residential 542 522 5.62 4.75 5.33 5.27 6.07
Commercial . 3.44 3.41 3.56 3.18 3.49° 3.44 3.50
Industrial® 9.56 9.14 . 10.02 9.76 12.12° 10.71 9.95
Electricity generators 6.94 6.23 7.72 4.96 5.72 4.50 4.97
Other 2.65° 2.52° 2.83° 2.52° 1.36 2.76° 2.27°
End-use prices
(1995 dollars per thousand cubic feet)
Residential 5.43 525 5.62 6.97 5.52 6.66 5.71
Commercial 4.64 4.42 4.86 5.87 4.56° 5.54 4.78
Industrial® ) 2.69 2.46 2.93 3.76 2.32 3.47¢ 2.42
Electricity generators 2.38 217 2.62 2.74 2.03 2.62 238
Transportation 6.93 671 717 NA NA NA NA
. 2015
Lower 48 wellhead price
(1995 dollars per thousand cubic feet) 2.13 1.83 2.49 NA 1.65 2.38 2.10°
Dry gas production 26.10 24.29 27.89 NA 26.48 24.54 24,39
Net imports 4.23 4.23 4.23 NA 3.49 3.82 3.75
Consumption 30.16 28.35 31.95 NA 30.16 28.00 28.14
Residential 5.57 5.31 5.83 NA 5.53° 5.48 6.29
Commercial 3.565 3.51 3.73 NA 3.69° 3.55 3.51
Industrial® 9.65 9.10 10.23 NA 13.00° 11.29 9.73
Electricity generators 8.52 7.74 9.11 NA 6.40 4.60 6.09
Other 2.86° 2.69° 3.05° NA 1.55 3.08° 2.50°
End-use prices
(1995 dollars per thousand cubic feet)
Residential 5.33 5.05 5.64 NA 5.36 6.72 5.54
Commercial 4.61 4.27 4.95 NA 4.45° 5.62 4.70
Industrial® 2.82 2.48 3.20 NA 2.31 3.62¢ 2.39
Electricity generators 2.52 2.19 2.88 NA 2.01 2.76 2.28
Transportation 7.27 6.95 7.63 NA NA NA NA

3Average acquisition price.

bincludes gas consumed in cogeneration.

“Includes lease and plant fuels.

dOn-sysl:em sales.

NA.= Not available.

Sources: AEQ97: AEO97 National Energy Modeling System, runs AEO97B.D100296K (reference case), LMAC97.D100396A (low
economic growth case), and HMAC97.D100296A (high economic growth case). WEFA: The WEFA Group, U.S. Energy Report (Spring-
Summer 1996). GRI: Gas Research Institute, GRI Baseline Projection of U.S. Energy. Supply and Demand, 1997 Edition (August 1996).
DRI: DRUMcGraw-Hill, World Energy Service: U.S. Outlook, Spring-Summer 1996 (April 1996). AGA: American Gas Association, 1996
AGA-TERA Base Case (August 1996). ’
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Petroleum

The AEO97 high and low world oil price cases bound '

the 2010 and 2015 results of five other petroleum
forecasts (Table 21)—the AEQ97 reference case,
WEFA, GRI, DRI, and Independent Petroleum Asso-
ciation of America (IPAA). The AEO97 high price
case has the highest oil prices and domestic produc-
tion in 2015 and the third lowest petroleum demand
of the seven forecasts. Conversely, the AEO97 low
price case has the lowest oil prices and production
and the highest demand.

The percentage of petroleum consumption from im-
ports, which is an indicator of the relative direction
of production, net imports, and consumption, ranges
between 53 percent in the high price case and 67
percent in the low price case in 2010. The range is
between 51 percent and 68 percent for the high and
low oil price cases in 2015.

The AEO97 reference case for petroleum is most
similar to the DRI projections. The AEQ97 reference
case projection shows the percentage of U.S. con-
sumption from imports at 60 percent in 2010 and 61
percent in 2015, compared with 58 percent and 60
percent, respectively, in the DRI forecast. WEFA,
which projects lower petroleum demand, shows 62
percent of consumption supplied by imports in 2010.
The WEFA forecast does not extend to 2015.

Other than the AEO97 high price case, GRI and
- IPAA project the lowest percentage of imports, with
projections of 57 percent and 56 percent, respective-
ly, for 2010 and, in the GRI projections, 55 percent
for 2015. The IPAA forecast ends in 2010. Distin-
guishing factors of the GRI forecasts are oil prices
lower than those in all but the AEO97 low oil price
case and domestic production higher than in all but
the AEQ97 high price case. The import shares in the
IPAA forecast are the result of relatively low petro-
leum ¢onsumption—similar to that in the AE097
high price case—coupled with domestic production
in the range of the AEOQ97 reference case and DRI.

Coal

GRI, DRI, and WEFA project coal production in
2010 at levels more comparable with that in the
AEO097 high growth case than that in the reference
case, primarily due to higher forecasts of electricity
sector coal consumption after 2000. In the GRI fore-

cast, the delivered price to electric utilities is $0.01
per million Btu lower than that in the AEO97 high
growth case, while consumption is projected to be 23
million tons higher. However, in the DRI forecast,
the delivered price to electric utilities is $0.10 per
million Btu lower than in the AEQ97 high growth
case, although electricity coal consumption, when
adjusted to include 9 million tons consumed by in-
dependent power producers, is 7 million tons lower
than in the AEO97 high growth case. In the WEFA
forecast for 2010, electricity consumption is 111
million tons higher than in the AEO97 high growth
case due to projected consumption by nonutility gen-
erators of 98 million tons. WEFA’s delivered price to
the electricity sector is $0.19 per million Btu higher
than the price in any other forecast.

All the other forecasts include lower projections of
net coal exports in 2010 and higher forecasts of
domestic coking coal consumption due to less rapid
retirement of existing coke oven capacity. The three
AEQ97 cases nearly bracket the other projected
levels of industrial/other coal consumption in the
other forecasts (after adjusting the DRI forecast
downward to exclude the consumption of indepen-
dent power producers).

DRI reports 2015 values with approximately the
same relative differences from the AE097 high
growth case forecast as in 2010. DRI’s total produc-
tion is slightly higher due to higher electricity con-
sumption (again, after transferring 64 million tons
of independent power producer consumption from
the industrial/ other category), slightly higher coking
coal and industrial/other consumption and lower net
exports. DRI’s projected cost of coal delivered to
electric utilities in 2015 is $0.09 per million Btu
lower than the cost in the AEO97 high growth case.

The WEFA forecast extends to 2013. Its production
and consumption projections for 2013 are higher
than those in all the AEQ97 cases and in the DRI
forecast for 2015, with two exceptions: (1) net coal
exports total only-88 million tons (less than the 1995
historical level), and (2) industrial consumption is
only 84 million tons, comparable with consumption
in the AEO97 low growth case. The higher produc-
tion and consumption values are due .to combined
utility and nonutility electricity consumption of
1,289 million tons. The delivered coal price to the
electricity generation sector is $0.27 to $0.34 per
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million Btu higher than that in the AEO97 cases
and $0.36 per million Btu higher than that in the
DRI forecast for 2015.

The GRI forecast for 2015 projects production simi-
lar to the DRI forecast, but is based on higher con-
sumption by the electricity generation sector and

lower consumption by industry, combined with the
lowest projection for net exports. The GRI delivered
price to the electricity sector is between the WEFA
and DRI projections and slightly lower than the
AFEO097 values. The minemouth prices reported by
GRI are for coal delivered to electric utilities.

Table 21. Comparison of petroleum forecasts (million barrels per day, except where noted)

AE097 Other forecasts
‘ Projection Low High
Reference | world oil | world oil WEFA GRI DRI IPAA
price price
2010
World oil price
(1995 dollars per barrel) 20.41 14.03 26.44 22.04 16.50° 20.95 NA
Crude oil and NGL production 7.67 6.28 8.87 6.51 8.25 7.52 7.58
Crude oil 5.39 4.07 6.53 4.69 6.41 557 5.54
Natural gas liquids 2.28 2.21 2.34 1.82 1.84 1.95 2.04
Total net imports 12.90 15.18 11.01 12.82 11.78 12.41 11,83
Petroleum demand 21.60 22.55 20.96 20.73 20.82 21.28 21.02
Motor gasoline 9.17 9.36 9.03 8.73 7.77 9.00 8.99
Jet fuel 2.25 2.28 2.23 1.91 2.05 1.97 1.98
Distillate fuel 3.99 4.05 3.97 4.07 3.89 3.86 3.95
Residual fuel 1.11 148 1.02 1.09 1.64 1.02 1.15
Other 5.07 537 4.72 4.93 549 544 4.94
Import share of product supplied
(percent) 60 67 53 62 57 58 56
' 2015
World oil price
(1995 dollars per barrel) 20.98 13.99 28.23 NA 16.50° 22.63 NA
Crude oil and NGL production 7.67 6.33 9.41 . NA 8.87 7.47 NA
Crude oil 5.23 3.97 6.89 NA 7.08 5.44° NA
Natural gas liquids 2.44 2.36 2.52 NA 1.79 2.03 NA
Total net imports 13.46 15.94 10.83 NA 11.93 13.07 NA
Petroleum demand 22,12 23.28 21.30 NA 21.53 21.95 NA
Motor gasoline 9.19 9.42 9.00 NA 7.62 8.93 NA
Jet fuel 2.39 242 2.36 NA 2.20 212 NA
Distillate fuel 4.12 4.21 4.10 NA 4.14 4.14 NA
Residual fuel 1.20 1.64 1.07 NA 1.73 0.99 NA
Other 5.21 5.59 4.78 NA 5.84 5.77 NA
Import share of product supplied
(percent) 61 68 51 NA 55 60 NA

2Composite of U.S. refiners’ acquisition cost.
bIncludes shale and other.
NA = Not available.

Sources: AEQ97: AEO97 National Energy Modeling System, runs AEO97B.D100296K (reference case), LWOP97.D100696A (low world
oil price case), and HWOP97.D100296B (high world oil price case). WEFA: The WEFA Group, U.S. Energy Report (Spring-Summer 1996).
GRI: Gas Research Institute, GRI Baseline Projection of U.S. Energy Supply and Demand, 1997 Edition (August 1996). DRI: DRI/McGraw-
Hill, World Energy Service: U.S. Outlook, Spring-Summer 1996 (April 1996). IPAA: Independent Petroleum Association of America, IPAA

Supply and Demand Committee Long-Run Report (April 1996).
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Table 22. Comparison of coal forecasts (million short tons, except where noted)

AEO097 Other forecasts
Projection Low High :
Reference economic economic WEFA® GRI DRI
growth growth
2010
Production 1,201 1,161 1,275 1,351 1,262 1,267
Consumption by sector
Electricity generation® 983 953 1,046 1,157 1,069 1,039
Coking plants 23 23 23 32 30 26
Industrial/other 93 84 103 8¢ 98 111
Total 1,099 1,060 1,172 1,273 1,197 1,177
Net coal exports 103 103 103 84 61 89
Minemouth price
(1995 dollars per short ton) 16.92 16.80 16.64 18.20 NA NA
(1995 dollars per million Btu) 0.81 0.80 0.80 0.84 0.63 NA
Average delivered price, electricity
(1995 dollars per short ton) 24.23 23.89 24.19 NA NA 22.65
(1995 dollars per million Btu) 1.20 1.18 1.20 1.39 1.17 1.10
2015
Production 1,268 1,197 1,399 1,484 1,415 1,412
Consumption by sector
Electricity generationb 1,039 987 1,155 1,289 1,218 1,177
Coking plants 20 20 20 32 29 24
Industrial/other 97 84 112 84 97 114
Total 1,156 1,091 1,288 1,405 1,354 1,315
Net coal exports 112 112 112 88 62 95
Minemouth price
(1995 dollars per short ton) 1546 15.32 15.90 18.34 NA NA
(1995 dollars per million Btu) 0.74 0.73 0.77 0.85 0.62 NA
Average delivered price, electricity
(1995 dollars per short ton) 22.47 21.92 23.08 NA NA 21.76
(1995 dollars per million Btu) 1.11 1.08 115 142 1,13 1.06

SWEFA forecasts for 2013 are shown here for the year 2015.

bThe DRI forecast for electricity generation has been adjusted to include coal consumed by independent power producers, reported by
DRI under industrial/other: 9 million tons in 2010 and 64 million tons in 2015. The WEFA values for electricity coal consumption include
nonutility generation consumption of 98 million tons in 2010 and 140 million tons in 2013 (reported under 2015).

NA = Not available.

Sources: AEO97: AEQ97 National Energy Modeling System, runs AEQ97B.D100296K (reference case), LMAC97.D100396A (low
economic growth case), and HMAC97.D100296A (high economic growth case). WEFA: The WEFA Group, U.S. Energy Report (Spring-
Summer 1996). GRI: Gas Research Institute, GRI Baseline Projection of U.S. Energy Supply and Demand, 1997 Edition (August 1996).
DRIY: DRI/McGraw-Hill, World Energy Service: U.S. Outlook, Spring-Summer 1996 (April 1996).
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List of Acronyms

AD
AEO
AEQ096
AEO097

AGA
BPA
Btu
CAAA90
CCAP
CNG
CTC
DOE
DRI
EIA
EIS
EOR
EPA
EPACT
EWG
FAA
FERC
GDP
GRI
IEA
IPAA

PP
ISO
LDC
LEVP
LNG

Associated-dissolved (natural gas)
Annual Energy Outlook

Annual Energy Outlook 1996
Annual Energy Outlook 1997
Alternative-fuel vehicle

American Gas Association
Bonneville Power Administration
British thermal unit

Clean Air Act Amendments of 1990
Climate Change Action Plan
Compressed natural gas
Competitive transition charge

U.S. Department of Energy !
Data Resources, Inc./McGraw Hill
Energy Information Administration
Environmental impact statemenf
Enhanced oil recovery

U.S. Environmental Protection Agency
Energy Policy Act of 1992

Exempt wholesale generator
Federal Aviation Administration
Federal Energy Regulatory Commission
Gross domestic product

Gas Research Institute
International Energy Agency

Independent Petroleum Association
of America

Independent power producer
Independent system operator
Local distribution company

Low Emissions Vehicle Program
Liquefied natural gas

&4

LPG
‘M85
'MPUC
MSW
'NA
'NAECA

 NEMS

NERC
NGL
NOPR
NRC
NWS
NYMEX
NYPSC
OTAG
PEL
PEMEX
PIRA

PURPA

PV

QF
RFG
SPR
STEO
WEFA

Liquefied petroleum gas
An 85-percent methanol fuel

Massachusetts Public Utility
Commission

Municipal solid waste
Nonassociated (natural gas)

National Appliance Energy Conservation
Act of 1987

National Energy Modeling System

National Economic Research Associates,
Inc.

National Electric Reliability Council
Natural gas liquid

Notice of Proposed Rulemaking
Natural Resources Canada

NatWest Securities, Ltd.

New York Mercantile Exchange

New York Public Service Commission
Ozone Transport Assessment Group
Petroleum Economics, Ltd.

Petroleos Mexicano

Petroleum Industry Research Associates,
Inc.

Public Utility Regulatory Policies Act
of 1978

Photovoltaic

Qualifying facility
Reformulated gasoline
Strategic Petroleum Reserve
Short-Term Energy Outlook

The WEFA Group (formerly the
Wharton Econometric Forecasting
Associates)
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Text notes

Page 5
1. Energy Informatlon Administration, Voluntary Re-
porting of Greenhouse Gases 1995, DOE/EIA-0608(95)
(Washington, DC, July 1996).

Page 8
2. The 4.3-cents-per-gallon tax is in nominal terms.
3. Energy Information Administration, Voluntary Re-
porting of Greenhouse Gases 1995, DOE/EIA-0608(95)
(Washington, DC, July 1996).

Page 9

4. Significant portions of the material in this discussion
are taken from the EIA report Natural Gas 1996:
Issues and Trends, DOE/EIA-0560(96), to be pub-
lished in December 1996. The reader is referred to
that report for more in-depth analysis of the issues
discussed here.

5. Texas Eastern Transmission Corporation, FERC
Docket No. CP95-218 (January 31, 1996).

6. Order 636, issued by the Federal Energy Regulatory
Commission (FERC) on April 8, 1992, has trans-
formed the interstate natural gas pipeline industry.
Under Order 636, interstate pipeline companies were
restructured and required to separate their merchant
(sales of gas) and transportation functions. Although
pipeline companies still can make gas sales, transpor-
tation is now their primary function. Oversight of gas

sales and marketing activity by FERC has been re- '

duced significantly, but gas sales by interstate pipe-
line companies and interstate transportation of natu-
ral gas remain subject to FERC jurisdiction.

Page 10
7. U.S. Environmental Protection Agency, Nitrogen
Oxide Emission Reduction Program.

Page 12

8. Federal Energy Regulatory Commission, Promoting
Wholesale Competition Through Open Access Non-
Discriminatory Transmission Services by Public Utili-
ties and Recovery of Stranded Costs by Public Utilities
and Transmitting Utilities, Final Environmental
Impact Statement, FERC/EIS-0096 (Washington, DC,
April 1996),

9. Energy Information Administration, An Analysis of
FERC’s Final Environmental Impact Statement for
Electricity Open Access and Recovery of Stranded
Costs, SR/OIAF/96-03 (Washington, DC, September
1996).

10. Estimated from Energy Information Administration,
Form EIA-782C, “Monthly Report of Prime Supplier
Sales of Petroleum Products Sold for Local Consump-
tion” (January-December 1995).

Page 13

11, Pursuant to telephone conversation with Mitchell
Baer, Senior Regulatory Analyst, American Petroleum
Institute (September 1996).

12. Senator Thomas Daschle, speech at the World Con-
ference on Transportation Fuel Quality (W ashington,
DC, October 7, 1996).

13. Mary Dade, Chairman of the Ozone Transportation
Assessment Group, speech at the World Conference
on Transportation Fuel Quality (Washington, DC,
October 8, 1996).

Page 18

14. For a detailed description of the factors influencing
the emergence of a competitive electric power indus-
try in the United States, see Energy Information
Administration, The Changing Structure of the Elec-
tric Power Industry: An Update, in preparation.

- 15. Energy Information Administration, Office of Inte-

grated Analysis and Forecasting, Electricity Prices in
a Competitive Environment: Determinants and Im-
pacts, in preparation.

Page 22

16. Federal Highway Administration, Office of Highway
Information Management, Nationwide Personal
Transportation Survey: 1990 NPTS Databook (Wash-
ington, DC, November 1993).

Page 23

17. The CAFE standard for cars has remained at 27.5
miles per gallon since 1990. The standard for light
trucks is now 20.5 miles per gallon. The standard had
been eased to 26.0 miles per gallon between 1985 and
1988 and 26.5 miles per gallon in 1989. See National
Highway Traffic Safety Administration, Summary of
Fuel Economy Performance (Washington, DC, Sep-
tember 1994).

18. U.S. Department of Energy, Office of Transportation
Technologies, Transportation Energy Data Book,
Edition 15 (Washington, DC, May 1995), Pp. 2-52.

Page 24

19. U.S. Department of Commerce, Technology Adminis-
tration, PNGV Secretariat, Partnership for a New
Generation of Vehicles Program Plan (Washington,
DC, November 1995).

Page 32

20. Since the publication of AEO96, the Bureau of Eco-
nomic Analysis has revised the measurement of real
GDP. Previously, GDP calculations were based on
fixed-weighted measures of output and prices, and the
base year was updated every 5 years. The weights
used to calculate aggregate GDP from its components
were the plicesiprevailing in the base year Since all
comiponents-of GDP do not grow at the same rate, a
bias would occur in the aggregate rate, especially for
years further from the base year. The “chain-
weighted” measure now used captures yearly changes
in the relative growth of the components of GDP. The
following comparison illustrates the impact of the
revised measure: using the old 1987 fixed-weight GDF.
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measure, AEO97 has an average annual GDP growth
rate of 2.3 percent from 1995 to 2010; however, using
the 1992 chain-weighted measure yields an annual
growth rate of 1.9 percent. See Bureau of Economic
Analysis, “Preview of the Comprehensive Revision of
the National Income and Product Accounts: BEA’s
New Featured Measures of Output and Prices,”
Survey of Current Business (July 1995), p. 31.

21. U.S. Department of Commerce, Bureau of the Census.

22. Only portions of the national economic statistics have
been converted to 1992 chain-weighted dollars. Be-
cause the national input-output matrix for manufac-
turing industries, which underlies the projections in
Figure 25, is still available only in 1987 fixed-weight
dollars, the growth rates shown in the figure are
based on 1987 fixed-weight dollars. The use of fixed-
weight dollars is not expected to affect the picture of
relative growth rates shown in the figure. Similarly,
because only a limited set of historical data for GDP
and related statistics are available, Figure 27 is based
on fixed-weight dollars to give a longer historical
perspective on the changes in GDP growth rates. The
use of chain-weighted dollars would change the values
in the figure slightly but would not affect the overall
shape of the curve.

Page 33

23. DRI/McGraw-Hill, “Winter Long-Term Forecast,”
Review of the U.S. Economy, February 1996, (Lexing-
ton, MA, 1996).

Page 34

94. I. Ismail, “Future Growth in OPEC Oil Production
Capacity and the Impact of Environmental Measures,”
presented to the Sixth Meeting of the International
Energy Workshop (Vienna, Austria, June 1993).

Page 35

25. Energy Information Administration, International
Energy Outlook 1996, DOE/EIA-0484(96) (Washing-
ton, DC, May 1996).

Page 37

96. The transportation sector has been left out of these
calculations because levels of transportation sector
electricity use have historically been far less than 1
percent of delivered electricity. In the transportation
sector, the difference between total and delivered
energy consumption is also less than 1 percent.

Page 38

27. The high and low macroeconomic growth cases are
linked to higher and lower population growth, respec-
tively, which affects energy use in all sectors.

Page 41

98. Commercial buildings and energy use data from
Energy Information Administration, Form EIA-871A,
“Commercial Buildings Energy Consumption Survey”
(1992).

Page 42

99. The intensities shown were disaggregated using the
divisia index. The divisia index is a weighted sum of
growth rates and is separated into a sectoral shift or
“output” effect and an energy efficiency or “substitu-
tion” effect. It has at least two properties that make
it superior to other indexes. First, it is not sensitive to
where in the time period or in which direction the
index is computed. Second, when the effects are sepa-
rated, the individual components have the same mag-
nitude, regardless of which is calculated first. See
Energy Information Administration, Structural Shift
and Aggregate Energy Efficiency in Manufacturing
(unpublished working paper in support of the Nation-
al Energy Strategy, May 1990); and Boyd et al., “Sep-
arating the Changing Effects of U.S. Manufacturing
Production from Energy Efficiency Improvements,”
Energy Journal, Vol. 8, No. 2 (1987).

Page 43

30. Small light trucks (compact pickup trucks and com-
pact vans) are used primarily as passenger vehicles,
whereas medium light trucks (compact utility trucks
and standard vans) and large light trucks (standard
utility trucks and standard pickup trucks) are used
more heavily for commercial purposes. Over the past
decade, horsepower increases for passenger vehicles
have outpaced those for commercial light-duty ve-
hicles. This trend is expected to continue.

Page 45
31. For example, Corporate Average Fuel Economy
(CAFE) standards for new vehicles are always met.

Page 46
32. Values for incremental investments are given in un-
discounted real dollars.

Page 58
33. For example, according to the latest USGS estimates,
the size of the Nation’s technically recoverable undis-
covered conventional crude oil resources (in onshore
areas and State waters) is most likely to be 30.3
billion barrels—with a 19 in 20 chance of being at
least 28.5 billion barrels and a 1 in 20 chance of being
at least 39.6 billion barrels. The corresponding USGS
estimate for the Nation’s natural gas resources is
958.7 trillion cubic feet—with a 19 in 20 chance of
being at least 207.1 trillion cubic feet and a 1 in 20
chance of being at least 329.1 trillion cubic feet.
AEO097 does not examine the implications of geologi-
cal resource uncertainty. The figures cited above are
taken from U.S. Geological Survey, National Oil and
Gas Resource Assessment Team, 1995 National
Assessment of United States Oil and Gas Resources,
U.S. Geological Survey Circular 1118 (Washington,
DC, 1995), p. 2. The cited numbers exclude natural
gas liquids resources, for which the corresponding
USGS estimates are 7.2, 5.8, and 8.9 billion barrels.
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Page 59

34. Substantial uncertainty surrounds the ultimate use of
North Slope gas. However, projected low gas prices in
the lower 48 markets justify the AEQ97 perspective
that does not consider it a significant factor affecting
domestic energy markets, especially natural gas mar-
kets,

Page 64

35, Greater technological advances can markedly increase
the quantity of economically recoverable resources by
driving down costs, increasing success rates, and
increasing recovery from producing wells. Expected
production rate declines could be slowed or even
reversed within the forecast period if faster imple-
mentation of advanced technologies is realized.

36. Enhanced oil recovery (EOR) is the extraction of the
oil that can be economically produced from a petro-
leum reservoir greater than that which can be eco-
nomically recovered by conventional primary and
secondary methods. EOR methods usually involve
injecting heated fluids, pressurized gases, or special

chemicals into an oil reservoir in order to produce
additional oil.

37. Energy Information Administration, Monthly Energy
Review, DOE/EIA-0035(96/03) (Washington, DC,
March 1996), Table 1.6.

Page 65

38. In the 1980s, falling consumption led to surplus refin-
ing capacity, which reduced the need for product
imports. See Energy Information Administration, The
U.S. Petroleum Industry: Past as Prologue 1970-1992,
DOE/EIA-0572 (Washington, DC, September 1993), p.
417. .

Page 67

39. Historical data from Energy Information Administra-
tion, Annual Energy Review 1995, DOE/EIA-0384(95)
(Washington, DC, July 1996).

Page 69

40. Energy Information Administration, Quarterly Coal
Report, October-December 1995, DOE/EIA-0121(95/
4Q) (Washington, DC, May 1996).

Table notes

Note: Tables indicated as sources in these notes
refer to the tables in Appendizes A, B, C, and F
of this report.

Table 1. Summary of results for five cases (page 6):
Tables Al, A8, A20, B1, B8, B20, C1, C8, and C20.

Table 2. NO, emissions standards under the Clean
Air Act Amendments of 1990 (page 11); U.S. Environ-
mental Protection Agency, Nitrogen Oxide Emission Re-
duction Program.

Table 3. New car and light truck horsepower ratings
and market shares, 1985, 1995, 2005, and 2015 (page
43): 1995: U.S. Department of Transportation, National
Highway Traffic Safety Administration, Mid-Model Year
Fuel Economy: Reports From Auto Manufacturers (1995).
2005 and 2015: AEO97 National Energy Modeling Sys-
tem, run AEO97B.D100296K.

Table 4. Market shares of alternative-fuel light-duty
vehicles by technology type, 2015 (page 44): U.S. De-
partment of Energy, Office of Policy, Technical Report
Fourteen: Market Potential and Impacts of Alternative Fuel
Use in Light-Duty Vehicles: A 2000/2010 Analysis (Draft,
1995). California Air Resources Board, “Proposed
Regulations for Low-Emission Vehicles and Clean Fuels,
Staff Report” (Sacramento, CA, August 13, 1990). U.S.
Department of Commerce, Bureau of the Census, Truck
Inventory and Use Survey, 1992, TC92-T-52 (Washington,
DC, May 1995). Energy Information Administration, De-
scribing Current and Potential Markets for Alternative
Fuel Vehicles, DOE/EIA-0604 (Washington, DC, March
1996). Energy Information Administration, Alternatives to
Traditional Transportation Fuels 1994, Vol. 1, DOE/EIA-

0585(94)/1 (Washington, DC, February 1996). AEO97
National Energy Modeling System, run AEOQ97B.
D100296K.

Table 5. Costs of producing electricity from new
plants, 2000 and 2015 (page 51): AEO97 National Ener-
gy Modeling System, run AEQ97B.D100296K.

Table 6. Economically recoverable oil and gas re-
sources in 1990, measured under different technology
assumptions (page 57): Energy Information Adminis-
tration, Office of Integrated Analysis and Forecasting.

Table 7. Natural gas and crude oil drilling in three
cases (page 58): AEO97 National Energy Modeling Sys-
tem, runs AEO97B.D100296K, LWOP96.D101995B, and

- HWOP97.D100296B.

Table 8. Transmission and distribution revenues and
margins, 1970, 1985, 1995, and 2015 (page 61):
History: Energy Information Administration, Annual
Energy Review 1994, DOE/EIA-0384(94) (Washington, DC,
July 1995). Projections: AEQ97 National Energy Model-
ing System, run AEO97B.D100296K. End-use consumption
is net of pipeline and lease and plant fuels.

Table 9. Components of residential and commercial
natural gas end-use prices, 1985-2015 (page 61): His-
tory: Energy Information Administration, Annual Energy
Review 1987, DOE/EIA-0384(87) (Washington, DC, July
1988); Annual Energy Review 1994, DOE/EIA-0384(94)
(Washington, DC, July 1995); and Natural Gas Monthly,
June 1995, DOE/EIA-0130(95/06) (Washington, DC, June
1995). Projections: AEO97 National Energy Modeling
System, run AEQ97B.D100296K.
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Table 10. Representative average annual rates of
technological progress in alternative technology
cases (page 62). Energy Information Administration,
Office of Integrated Analysis and Forecasting.

Table 11. Petroleum consumption and net imports,
1995 and 2015 (page 65): 1995: Energy Information Ad-
ministration, Petroleum Supply Annual 1995, DOE/EIA-
0340(95)/1 (Washington, DC, May 1996). 2015: Tables
All, B11, and C11.

Table 12. Scrubber retrofits, allowance costs, and
banked allowances, 2000-2015 (page 74): AEO097
National Energy Modeling System, run AEQ97B.
D100296K.

Table 13. Forecasts of economic growth, 1995-2015
(page 76): AEO97: Table B20, DRI: DRI/McGraw-Hill,
Review of the U.S. Economy, February 1996, “Winter Long
Term Forecast” (Lexington, MA, 1996). WEFA: The WEFA
Group, U.S. Long-Term Economic Outlook (Second
Quarter 1996).

Table 14. Forecasts of world oil prices, 1995-2015
(page 76): AEO97: Tables Al and C1. DRI: DRI/McGraw-
Hill, World Energy Service: U.S. Outlook, Spring-Summer
1996 (April 1996). IEA1: International Energy Agency,
World Energy Outlook, 1996: Capacity Constraints Case.
TEA2: International Energy Agency, World Energy Out-
look, 1996: Energy Savings Case. PEL: Petroleum Eco-
nomics, Ltd., Oil and Energy Outlook to 2010 (December
1995). (Price is for Brent crude.) WEFA: The WEFA
Group, U.S. Energy Report (Spring-Summer 1996). GRI:
Gas Research Institute, GRI Baseline Projection of U.S.
Energy Supply and Demand, 1997 Edition (August 1996).

Table 15. Forecasts of average annual growth rates
for energy consumption (page 77): AEO97: Table A2.
DRI: DRYMcGraw Hill, World Energy Service: U.S. Out-
look, Spring-Summer 1996 (April 1996). GRI: Gas Re-
search Institute, GRI Baseline Projection of U.S. Energy
Supply and Demand, 1997 Edition (August 1996). WEFA:
The WEFA Group, U.S. Energy Report (Spring-Summer
1996). Note: Delivered energy includes petroleum, natural
gas, coal, and electricity (excluding generation and trans-
mission losses) consumed in the residential, commercial,
industrial, and transportation sectors.

Table 16. Forecasts of average annual growth in
residential and commercial energy demand (page 77):
AEQ97: Table A2. DRI: DRI/McGraw Hill, World Energy
Service: U.S. Outlook, Spring-Summer 1996 (April 1996).
GRI: Gas Research Imstitute, GRI Baseline Projection of
U.S. Energy Supply and Demand, 1997 Edition (August
1996). WEFA: The WEFA Group, U.S. Energy Report
(Spring-Summer 1996).

Table 17. Forecasts of average annual growth in
industrial energy demand (page 77):. AEO97: Table A2,
DRI: DRI/McGraw Hill, World Energy Service: U.S. Out-
look, Spring-Summer 1996 (April 1996). GRI: Gas Re-
search Institute, GRI Baseline Projection of U.S. Energy
Supply and Demand, 1997 Edition (August 1996). WEFA:
The WEFA Group, U.S. Energy Report (Spring-Summer
1996).

Table 18. Forecasts of average annual growth in
transportation energy demand (page 78): AEO97: Table
A2. DRI: DRI/McGraw Hill, World Energy Service: U.S.
Outlook, Spring-Summer 1996 (April 1996). GRI: Gas
Research Institute, GRI Baseline Projection of U.S. Energy
Supply and Demand, 1997 Edition (August 1996). WEFA:
The WEFA Group, U.S. Energy Report (Spring-Summer
1996). ’

Table 19. Comparison of electricity forecasts (page
79): AEQ97: AEO97 National Energy Modeling System,
runs AEQ97B.D100296K, LMAC97.D1003964A, and
HMAC97.D100296A. WEFA: The WEFA Group, U.S.
Energy Report (Spring-Summer 1996). GRI: Gas Research
Institute, GRI Baseline Projection of U.S. Energy Supply
and Demand, 1997 Edition (August 1996). DRI: DRI/
McGraw-Hill, DRI/McGraw-Hill, World Energy Service:
U.S. Outlook, Spring-Summer 1996 (April 1996).

Table 20. Comparison of natural gas forecasts (page
80): AEQ97: Tables B13 and B14. WEFA: The WEFA
Group, U.S. Energy Report (Spring-Summer 1996). GRI:
Gas Research Institute, GRI Baseline Projection of U.S.
Energy Supply and Demand, 1997 Edition (August 1996).
DRI: DRI/McGraw-Hill, World Energy Service: U.S. Out-
look, Spring-Summer 1996 (April 1996). AGA: American
Gas Association, 1996 AGA-TERA Base Case (August
1996).

Table 21. Comparison of petroleum forecasts (page
82): AEQ97: Table C11. WEFA: The WEFA. Group, U.S.
Energy Report (Spring-Summer 1996). GRI: Gas Research
Institute, GRI Baseline Projection of U.S. Energy Supply
and Demand, 1997 Edition (August 1996). DRI: DRI/
McGraw-Hill, World Energy Service: U.S. Outlook, Spring-
Summer 1996 (April 1996). IPAA: Independent Petroleum
Association of America, IPAA Supply and Demand Com-
mittee Long-Run Report (April 1996).

Table 22. Comparison of coal forecasts (page 83):
AEO097: Table B16. WEFA: The WEFA Group, U.S. Ener-
gy Report (Spring-Summer 1996). GRI: Gas Research
Institute, GRI Baseline Projection of U.S. Energy Supply
and Demand, 1997 Edition (August 1996). DRY: DRI/
McGraw-Hill, World Energy Service: U.S. Outlook, Spring-
Summer 1996 (April 1996).
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Figure notes

Note: Tables indicated as sources in these notes
refer to the tables in Appendixes A, B, C, and F
of this report.

Figure 1. Fuel price projections, 1995-2015: AEO96
and AEQ97 compared (page 2): AEO96 projections:
Energy Information Administration, Annual Energy Out-
look 1996, DOE/EIA-0383(96) (Washington, DC, January
1996). AEO97 projections: Tables A1 and AS8.

Figure 2, Energy production by fuel, 1970-2015 (page
2); History: Energy Information Administration, Annual
Energy Review 1995, DOE/EIA-0384(95) (Washington, DC,
July 1996), Projections: Tables Al and A18. Note: Data
for non-electric utility use of renewable energy were col-
lected beginning in 1990.

Figure 3. Net energy imports by fuel, 1970-2015 (page
3): History: Energy Information Administration, Annual
Energy Review 1995, DOE/EIA-0384(95) (Washington, DC,
July 1996). Projections: Table Al.

Figure 4, Energy consumption by fuel, 1970-2015 (page
3): History: Energy Information Administration, Annual
Energy Review 1995, DOE/EIA-0384(95) (Washington, DC,
July 1996). Projections: Tables Al and A18. Note: Data
for non-electric utility use of renewable energy were
collected beginning in 1990.

Figure 5. Electricity generation by fuel, 1970-2015
(page 4). History: Energy Information Administration,
Form EIA-867, “Annual Nonutility Power Producer Re-
port”; Energy Information Administration, Annual Energy
Review 1995, DOE/EIA-0384(95) (Washington, DC, July
1996); and Edison Electric Institute. Projections: Table
A8,

Figure 6. Energy use per capita and per dollar of
gross domestic product, 1970-2015 (page 5): History:
Energy Information Administration, Annual Energy Re-
view 1995, DOE/EIA-0384(95) (Washington, DC, July
1996). Projections: Table A2.

Figure 7. U.S. carbon emissions by sector and fuel, '

1990-2015 (page 5): History: Energy Information Admin-
istration, Emissions of Greenhouse Gases in the United
States 1987-1994, DOE/EIA-0573(94) (Washington, DC,
October 1995). Projections: Table A19.

Figure 8, Comparison of average natural gas trans-
mission and distribution margins, 1970-2015 (page
10): History: Derived from Energy Information Adminis-
tration, Annual Energy Review 1995, DOE/EIA-0384(95)
(Washington, DC, July 1996). Projections: Table Al4.

Figure 9. Nitrogen oxide emissions, 1994-2015 (page
11): AEQO97 National Energy Modeling System, run
AEQ097B.D100296K.

Figure 10. Changes in oil consumption for trans-
portation and other uses, 1980-2015 (page 22): His-

tory: Oak Ridge National Laboratory, Transportation
Energy Data Book, Edition 16 (Oak Ridge, TN, July 1996).

Projections: AEO97 National Energy Modeling System,
run AEQ97B.D100296K.

Figure 11. Changes in carbon emissions, 1990-2015
(page 22): History: Energy Information Administration,
Emissions of Greenhouse Gases in the United States 1987-
1994, DOE/EIA-0573(94) (Washington, DC, October 1995).
Projections: AEO97 National Energy Modeling System,
run AEO97B.D100296K.

Figure 12, Trends in automobile fuel efficiency in the
reference case, 1978-2015 (page 22): History: Oak Ridge
National Laboratory, Transportation Energy Data Book,
Edition 16 (Oak Ridge, TN, July 1996). Projections:
AEQ97 National Energy Modeling System, run AEO97B.
D100296K.

Figure 13. Alternative-fuel vehicle shares of light-
duty vehicle stock in two cases (page 23). AEQ97
National Energy Modeling System, runs AEOQ97B.
D100296K and HITECH.D100896H.

Figure 14. Trends in automobile fuel efficiency in the
high efficiency case, 1978-2015 (page 24): History: Oak
Ridge National Laboratory, Transportation Energy Data
Book, Edition 16 (Oak Ridge, TN, July 1996). Projec-
tions: AEO97 National Energy Modeling System, run
HITECH.D100896H.

Figure 15. Changes from the reference case, assum-
ing no increase in new car horsepower (page 24):
AEO97 National Energy Modeling System, runs
AEQ097B.D100296K and HITECH.D100896H.

Figure 16. Buildings sector energy prices, 1995 and
2015 (page 25). Table A3.

Figure 17. Buildings sector energy consumption in
alternative price and efficiency cases (page 26):
AEOQO97 National Energy Modeling System, runs
AE097B.D100296K, - COMJCZ.D100396A, COMJCZ.
D100396D, RSDFLT.D100396A, and RSFRZN.D100896A.

Figure 18. Buildings sector carbon emissions in
alternative price and efficiency cases (page 26):
AEQ97 National Energy Modeling System, runs AEQ97B.
D100296K, COMJCZ.D100396A, COMJICZ.D100396D,
RSDFLT.D100396A, and RSFRZN.D100896A.

Figure 19. Lower 48 natural gas wellhead prices in
two alternative oil and gas technology cases, 1970-
2015 (page 27): AEO97 National Energy Modeling System,
runs AEO097B.D100296K, LTECOGILD100896A, and
HTECOGI.D100896A.

Figure 20. Lower 48 natural gas production in two
alternative oil and gas technology cases, 1970-2015
(page 28): AEO97 National Energy Modeling System, runs
AEO97B.D100296K, LTECOGI.D100896A, and
HTECOGI.D100896A.

Figure 21. Lower 48 natural gas wellhead prices in
alternative oil and gas technology cases, 1995-2015
(page 28): AEO97 National Energy Modeling System, runs
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AEO097B.D100296K, LTECOGILD100896A, HTECOGI.
D100896A, LTECOGS.D100896A, and HTECOGS.
D100896A.

Figure 22. Natural gas and coal use for electricity
generation in two alternative oil and gas technology
cases, 1995, 2005, and 2015 (page 29): AEO97 National
Energy Modeling System, runs LTECOGI.D100896A and
HTECOGI.D100896A.

Figure 23. Electricity generation from renewables in
two alternative oil and gas technology cases, 2015
(page 29): AEQ97 National Energy Modeling System, runs
AEQ97B.D100296K and HIDEMD.D100596A.

Figure 24. Average annual real growth rates of eco-
nomic factors, 1995-2015 (page 32): History: Bureau of
Economic Analysis, U.S. Department of Commerce. Pro-
jections: AEO97 National Energy Modeling System, run
AE097B.D100296K.

Figure 25. Sectoral composition of GDP growth, 1995-
2015 (page 32): History: Bureau of Economic Analysis,
U.S. Department of Commerce. Projections: AEO97
National Energy Modeling System, run AEQ97B.
D100296K. ’ ‘

Figure 26. Average annual real growth rates of eco-
nomic factors in three cases, 1995-2015 (page 33):
History: Bureau of Economic Analysis, U.S. Department
of Commerce. Projections: AEO97 National Energy
Modeling System, runs AEQ97B.D100296K, HMAC97.
D100296A, and LMAC97.D100396A.

Figure 27. Change in annual GDP growth rate for
the preceding 20 years, 1966-2015 (page 33): History:
Bureau of Economic Analysis, U.S. Department of Com-
merce. Projections: AEO97 National Energy Modeling
System, runs AEO97B.D100296K, HMAC97.D100296A,
and LMAC97.D100396A.

Figure 28. World oil prices in three cases, 1970-2015
(page 34): History: Energy Information Administration,
Annual Energy Review 1995, DOE/EIA-0384(95) (Wash-
ington, DC, July 1996). Projections: Tables Al and C1.

Figure 29. OPEC oil production in three cases, 1970-
2015 (page 34): History: Energy Information Administra-
tion, International Petroleum Statistics Report, DOE/EIA-
0520(96/09) (Washington, DC, September 1996). Projec-
tions: Tables A21 and C21.

Figure 30. OPEC and non-OPEC oil production in
two cases, 1990-2015 (page 35): History: Energy Infor-
mation Administration, International Petroleum Statistics
Report, DOE/EIA-0520(96/09) (Washington, DC, Septem-
ber 1996). Projections: Table A21 and International
Energy Module, run HIGH.NOPEC.SUPPLY (Petrocon-
sultants: DESTINY International Energy Forecast Soft-
ware).

Figure 31. Persian Gulf share of worldwide oil ex-
ports, 1965-2015 (page 35): History: Energy Information
Administration, International Petroleum Statistics Report,

90

.

DOE/EIA-0520(96/09) (Washington, DC, September 1996).
Projections: AEO97 National Energy Modeling System,
runs AEO97B.D100296K and LWOP97.D1006964; and
World Oil, Refining, Logistics, and Demand (WORLD)
Model, runs AEOQ97B and AEO97L.

Figure 32, U.S. petroleum imports by source, 1995-
2015 (page 36): AEO97 National Energy Modeling System,
run AEO97B.D100296K; and World Oil, Refining,
Logistics, and Demand (WORLD) Model, run AEQ97B.

Figure 33. Worldwide refining capacity by region,
1996 and 2015 (page 36): History: Oil and Gas Journal,
Energy Database (January 1996). Projections: AEO97
National Energy Modeling System, run AEOQO97B.
D100296K; and World Oil, Refining, Logistics, and De-
mand (WORLD) Model, run AEO97B.

Figure 34. Primary and delivered energy consump-
tion, excluding transportation use, 1970-2015 (page
37): History: Energy Information Administration, Annual
Energy Review 1995, DOE/EIA-0384(95) (Washington, DC,
July 1996). Projections: Table A2.

Figure 35. Energy use per capita and per dollar of
gross domestic product, 1970-2015 (page 37): History:
Energy Information Administration, Annual Energy Re-
view 1995, DOE/EIA-0384(95) (Washington, DC, July
1996). Projections: Table A2,

Figure 36. Energy use by fuel, 1970-2015 (page 38):
History: Energy Information Administration, Annual
Energy Review 1995, DOE/EIA-0384(95) (Washington, DC,
July 1996). Projections: Table A2,

Figure 37. Energy use by sector, 1975-2015 (page 38);
History: Energy Information Administration, State Ener-
gy Data Report 1994, DOE/EIA-0214(94), and preliminary
1995 data. Projections: Table A2,

Figure 38. Residential total energy consumption by
fuel, 1970-2015 (page 39): History: Energy Information
Administration, State Energy Data Report 1994, DOE/EIA-
0214(94), and preliminary 1995 data. Projections: Table
A2,

Figure 39. Residential total energy consumption by
end use, 1987, 1995, and 2015 (page 39): History: Ener-
gy Information Administration, Residential Energy Con-
sumption Survey 1993, DOE/EIA-0321(93) (Washington,
DG, October 1995). Projections: Table A4. Note: 1987 is
used as the historical year because end-use data are avail-
able for that year from EIA’s Residential Energy Con-
sumption Survey.

Figure 40. Commercial nonrenewable total energy
consumption by fuel, 1970-2015 (page 40): History:
Energy Information Administration, State Energy Data
Report 1994, DOE/EIA-0214(94), and preliminary 1995
data. Projections: Table A2.

Figure 41. Commercial total energy consumption by
end use, 1995 and 2015 (page 40): Table AS.
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Figure 42, Efficiencies of commercial electric water
heaters in the reference case, 1995-2015 (page 41):
Minimum available: Commercial module technology
database used for the reference case. Highest con-
sidered: Commercial module technology database used for
the reference case. Stock: AEQO97 National Energy
Modeling System, run AEO097B.D100296K. Purchase
average: AEO97 National Energy Modeling System, run
AEO97B.D100296K.

Figure 43. Industrial total energy consumption by
fuel, 1970-2015 (page 41): History: Energy Information
Administration, State Energy Data Report 1994, DOE/EIA-
0214(94). Projections: Table A2,

Figure 44, Industrial primary energy consumption by
industry category, 1995-2015 (page 42): AEO97 National
Energy Modeling System, run AEO97B.D100296K.

Figure 45. Manufacturing energy intensity by com-
ponent, 1995-2015 (page 42): AEO97 National Energy
Modeling System, run AEO97B.D100296K.

Figure 46. Transportation energy consumption by
fuel, 1975, 1995, and 2015 (page 43): History: Energy
Information Administration, Short-Term Energy Outlook,
DOE/EIA-0202(96/4Q) (Washington DC, October 1996),
and State Energy Data Report 1994, DOE/EIA-0214(93).
Projections: Table A2.

Figure 47. Transportation stock fuel efficiency by
mode, 1980-2015 (page 43): History: Oak Ridge National
Laboratory, Transportation Energy Data Book, Edition 16
(Oak Ridge, TN, July 1996). Federal Aviation Administra-
tion, FAA Aviation Forecasts (Washington, DC, February
1995). U.S. Department of Transportation, National
Transportation Statistics, 1995 (Washington, DC, Novem-
ber 1994), Projections: AEQ97 National Energy Modeling
System, run AEQ97B.D100296K.

Figure 48. Alternative-fuel vehicle sales by type of
demand, 1995-2015 (page 44): U.S. Department of Ener-
gy, Office of Policy, Technical Report Fourteen: Market
Potential and Impacts of Alternative Fuel Use in Light-
Duty Vehicles: A 2000/2010 Analysis (Draft, 1995). Cali-
fornia Air Resources Board, “Proposed Regulations for
Low-Emission Vehicles and Clean Fuels, Staff Report”
(Sacramento, CA, August 13, 1990). U.S. Department of
Commerce, Bureau of the Census, Truck Inventory and
Use Survey, 1992, TC92-T-52 (Washington, DC, May
1995). Energy Information Administration, Describing
Current and Potential Markets for Alternative Fuel Ve-
hicles, DOE/EIA-0604 (Washington, DC, March 1996).
Energy Information Administration, Alternatives to Tradi-
tional Transportation Fuels 1994, Vol. 1, DOE/EIA-
0585(94)/1 (Washington, DC, February 1996). AEO97
National Energy Modeling System, run AEQ97B.
D100296K.

Figure 49. Alternative-fuel light-duty vehicle sales by
fuel type, 1995-2015 (page 44): U.S. Department of Ener-

gy, Office of Policy, Technical Report Fourteen: Market
Potential and Impacts of Alternative Fuel Use in Light-
Duty Vehicles: A 2000/2010 Analysis (Draft, 1995). Cali-
fornia Air Resources Board, “Proposed Regulations for
Low-Emission Vehicles and Clean Fuels, Staff Report”
(Sacramento, CA, August 13, 1990). U.S. Department of
Commerce, Bureau of the Census, Truck Inventory and
Use Survey, 1992, TC92-T-52 (Washington, DC, May
1995). Energy Information Administration, Describing

- Current and Potential Markets for Alternative Fuel Ve-

hicles, DOE/EIA-0604 (Washington, DC, March 1996).
Energy Information Administration, Alternatives to Tradi-
tional Transportation Fuels 1994, Vol. 1, DOE/EIA-0585
(94)/1 (Washington, DC, February 1996. AEQ97 National
Energy Modeling System, run AEQ97B.D100296K.

Figure 50. Variation from reference case primary
energy use by sector in two alternative technology
cases (page 45): Tables A2, F1, F2, F3, and F4.

Figure 51. Variation from reference case primary
residential energy use in three alternative cases,
1995-2015 (page 45): Tables A2 and F1.

Figure 52. Changes in fuel and capital costs for se-
lected residential appliances in the high technology
case, 1995-2015 (page 46): Table A2 and AEQ97 National
Energy Modeling System, runs AEQ097B.D100296K,
RSINVS.D100996B, and RSDFLT.D100996B.

Figure 53. Capital investment and energy cost
savings for residential appliances in the high tech-
nology case, 1995-2015 (page 46): Table A2 and AEOQ97
National Energy Modeling System, runs AREO97B.
D100296K, RSINVS.D100996B, and RSDFLT.D100996B.

Figure 54. Variation from reference case primary
commercial energy use in three alternative cases,
1995-2015 (page 46): Tables A2 and F2.

Figure 55. Industrial energy intensity in two alterna-
tive technology cases, 1995-2015 (page 47): Tables A2
and F3.

Figure 56. Changes in key components of the trans-
portation sector in two alternative cases, 2015 (page
47): Table A2 and AEQ97 National Energy Modeling Sys-
tem, runs AEO97B.D100296K, FRZNEFF.D100896A, and
HITECH.D100896H.

Figure 57. Population, gross domestic product, and
electricity sales growth, 1960-2015 (page 48): History:
Energy Information Administration, Annual Energy Re-
view 1995, DOE/EIA-0384(95) (Washington, DC, July
1996). Projections: Tables A8 and A20.

Figure 58. Annual electricity sales by sector, 1970-
2015 (page 48): History: Energy Information Administra-
tion, Annual Energy Review 1995, DOE/EIA-0384(95)
(Washington, DC, July 1996). Projections: Table AS8.

Figure 59. New generating capacity and retirements,
1990-2015 (page 49): Table A9.
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Figure 60. Eleciricity generation and cogeneration

capacity additions by fuel type, 1995-2015 (page 49):
Table A9.

Figure 61. Fuel prices to electricity suppliers and
electricity price, 1990-2015 (page 50): History: Energy
Information Administration, Annual Energy Review 1995,
DOE/EIA-0384(95) (Washington, DC, July 1996). Projec-
.tions: Tables A3 and AS8.

Figure 62, Electric utility generator revenue require-
ments, 1990-2015 (page 50): History: Energy Information
Administration, Annual Energy Review 1995, DOE/EIA-
0384(95) (Washington, DC, July 1996). Projections: Table
A8.

Figure 63. Electricity generation costs, 2000 and 2015
(page 51): AEO97 National Energy Modeling System, run
AEO097B.D100296K.

Figure 64, Electricity generation by fuel, 1995-2015
(page 51): Table AS.

Figure 65. Nuclear power plant capacity factors,
1973-2015 (page 52): History: Energy Information Ad-
ministration, Annual Energy Review 1995, DOE/EIA-0384
(95) (Washington, DC, July 1996). Projections: Tables A8
and A9.

Figure 66. Operable nuclear capacity in three cases,
1995-2015 (page 52): Table F5.

Figure 67. Cumulative new generating capacity by
type in two cases, 1995-2015 (page 53): Tables A9 and
‘F6.

Figure 68, Cumulative new generating capacity by
type in three cases, 1995-2015 (page 53): Tables A9 and
Bo. )

Figure 69. Cumulative new electricity generating
capacity by technology type in three cases, 1995-2015
(page 54): AEO97 National Energy Modeling System, runs
AEO097B.D100296K, HTECEL.D100896A, and LTECEL.
D100896A.

Figure 70. Grid-connected electricity generation from
selected renewable fuels, 1995-2015 (page 54): History:
Energy Information Administration, Form EIA-860,
“Annual Electric Generator Report,” and Form EIA-867,
“Annual Nonutility Power Producer Report.” Projections:
AEQO97 National Energy Modeling System, run
AEQ097.D100296K.

Figure 71. Wind-powered electricity generating
capacity by region, 1995-2015 (page 55): History: Ener-
gy Information Administration, Form EIA-860, “Annual
Electric Generator Report,” and Form EIA-867, “Annual
Nonutility Power Producer Report.” Projections: AEQ97
National Energy Modeling System, run AEQ97.D100296K.

Figure 72. Levelized costs of electricity from wind
power, 1990-2015 (page 55): AEO97 National Energy
Modeling System, run AE097.D100296K, high/low range,
in consultation with wind energy analysts.

Figure 73. Solar thermal and photovoltaic electricity
generation, 1995-2015 (page 56): History: Energy Infor-
mation Administration, Form EIA-860, “Annual Electric
Generator Report,” and Form EIA-867, “Annual Nonutility
Power Producer Report.” Projections: AEQO97 National
Energy Modeling System, run AEO97.D100296K.

Figure 74. Electricity generating capacity from re-
newable sources, 1995-2015 (page 56): History: Energy
Information Administration, Form EIA-860, “Annual Elec-
tric Generator Report,” and Form EIA-867, “Annual Non-
utility Power Producer Report.” Projections: AEQ97
National Energy Modeling System, run AEO97.D100296K.

Figure 75. Lower 48 crude oil wellhead prices, 1970-
2015 (page 57): History: Energy Information Administra-
tion, Annual Energy Review 1995, DOE/EIA-0384(95)
(Washington, DC, July 1996). Projections: Tables Al5
and C15.

Figure 76. U.S. petroleum consumption in five cases,
1970-2015 (page 57): History: Energy Information Ad-
ministration, Annual Energy Review 1995, DOE/EIA-
0384(95) (Washington, DC, July 1996). Projections:
Tables All, B11, and C11.

Figure 77. Lower 48 natural gas wellhead prices,
1970-2015 (page 57): History: Energy Information Ad-
ministration, Annual Energy Review 1995, DOE/EIA-
0384(95) (Washington, DC, July 1996). Projections:
Tables Al and B1. Note: Prices are converted to 1995
dollars.

Figure 78. Successful new lower 48 natural gas and
oil wells in three cases, 1970-2015 (page 58): History:
Energy Information Administration, Office of Integrated
Analysis and Forecasting, computations based on well
reports submitted to the American Petroleum Institute.
Projections: AEO97 National Energy Modeling System,
runs AEO97B.D100296K, LWOP97.D100696A, and
HWOP97.D100296B.

Figure 79. Lower 48 natural gas reserve additions in
three cases, 1970-2015 (page 58): 1970-1976: Energy
Information Administration, Office of Integrated Analysis
and Forecasting, computations based on well reports sub-
mitted to the American Petroleum Institute. 1977-1994:
Energy Information Administration, U.S. Crude Oil,
Natural Gas, and Natural Gas Liquids Reserves, DOE/
ETA-0216(94) (Washington, DC, October 1995). 1995:
Energy Information Administration, Office of Integrated
Analysis and Forecasting. Projections: AEO97 National
Energy Modeling System, runs AEO97B.D100296K,
LWOP97.D100696A, and HWOP97.D100296B.

Figure 80. Lower 48 oil reserve additions in three
cases, 1970-2015 (page 58): 1970-1976: Energy Informa-
tion Administration, Office of Integrated Analysis and
Forecasting, computations based on well reports submitted
to the American Petroleum Institute. 1977-1994: Energy
Information Administration, U.S. Crude Oil, Natural Gas,
and Natural Gas Liquids Reserves, DOE/EIA-0216(94)
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(Washington, DC, October 1995). 1995: Energy
Information Administration, Office of Integrated Analysis
and Forecasting. Projections: AEO97 National Energy
Modeling System, runs AEQ97B.D100296K,
LWOP97.D100696A, and HWOP97.D100296B.

Figure 81. Natural gas production by source, 1970-
2015 (page 59); History: ¢ Total Production, 1970-1991:
Energy Information Administration, Annual Energy Re-
view 1993, DOE/EIA-0384(93) (Washington, DC, July
1994). 1992-1994: Energy Information Administration,
Natural Gas Annual 1994, DOE/EIA-0131(94) (Washing-
ton, DC, October 1995). 1995: Energy Information Admin-
istration, Office of Integrated Analysis and Forecasting.
¢ Alaska, 1970-1984: Energy Information Administration,
Natural Gas Annual 1985, DOE/EIA-013(85) (Washington,
DC, October 1986). 1985-1989: Energy Information Ad-
ministration, Natural Gas Annual 1989, DOE/EIA-
0131(89) (Washington, DC, September 1990). 1990-1994:
Energy Information Administration, Natural Gas Annual
1994, DOE/EIA-0131(94) (Washington, DC, November
1995). 1995 Energy Information Administration, Office of
Integrated Analysis and Forecasting. ® Offshore, 1970-
1976; Minerals Management Service, Federal Offshore
Statistics: 1991. 1977-1994: Energy Information Adminis-
tration, U.S. Crude Oil, Natural Gas, and Natural Gas
Liquids Reserves, DOE/EIA-216 (annual reports, 1977-
1994), 1995; Energy Information Administration, Office of
Integrated Analysis and Forecasting. ® Unconventional
Gas, 1978-1986: Energy Information Administration,
Drilling and Production Under Title I of the Natural Gas
Policy Act, 1978-1986, DOE/EIA-0448 (Washington, DC,
January 1989). Preliminary 1987-1995: Energy Informa-
tion Administration, Office of Integrated Analysis and
Forecasting. e Associated-Dissolved and Nonassociated
Gas, 1970-1976: American Petroleum Institute, Reserves
of Crude Oil, Natural Gas Liquids, and Natural Gas in
the United States and Canada (annual reports, 1970-
1976). 1977-1994: Energy Information Administration,
U.S. Crude Oil, Natural Gas, and Natural Gas Liquids
Reserves, DOE/EIA-0216 (annual reports, 1977-1994).
1995: Energy Information Administration, Office of Inte-
grated Analysis and Forecasting. Projections: AEQ97
National Energy Modeling System, run AEQ97B.
D100296K. Note: Unconventional gas recovery consists
principally of production from reservoirs with low perme-
ability (tight sands) but also includes methane from coal
seams and gas from Devonian shales.

Figure 82. Natural gas production, consumption, and
imports, 1970-2015 (page 59): History: Energy
Information Administration, Annual Energy Review 1995,
DOE/EIA-0384(95) (Washington, DC, July 1996). Projec-
tions: Tables A13 and C13.

Figure 83. Natural gas consumption in five cases,
1970-2015 (page 60): History: Energy Information Ad-
ministration, Annual Energy Review 1995, DOE/EIA-

0384(95) (Washington, DC, July 1996). Projections:
Tables A13, B13, and C13.

Figure 84. Pipeline capacity expansion by Census
division, 1995-2015 (page 60). AEQ97 National Energy
Modeling System, run AEO97B.D100296K.

Figure 85. Pipeline capacity utilization by Census
division, 1995 and 2015 (page 60): Note: Only regions
with significant changes between 1994 and 2015 are
shown in the graph. Source: AEO97 National Energy
Modeling System, run AEO97B.D100296K.

Figure 86. Natural gas end-use prices by sector, 1970-
2015 (page 61): History: Energy Information Ad-
ministration, Annual Energy Review 1995, DOE/EIA-
0384(95) (Washington, DC, July 1996). Projections: Table
Al4,

Figure 87. Wellhead share of natural gas end-use
prices by sector, 1970-2015 (page 61): History: Energy
Information Administration, Annual Energy Review 1995,
DOE/EIA-0384(95) (Washington, DC, July 1996). Projec-
tions: AEO97 National Energy Modeling System, run
AEQ097B.D100296K.

Figure 88. Lower 48 natural gas production and
wellhead prices in the low economic growth case,
1995-2015 (page 62): Tables B13 and B14.

Figure 89. Lower 48 natural gas wellhead prices in
three cases, 1970-2015 (page 62): History: Energy Infor-
mation Administration, Annual Energy Review 1995,
DOE/EIA-0384(95) (Washington, DC, July 1996). Projec-
tions: Tables A14 and F8. Note: Prices are converted to
1995 dollars.

Figure 90. Lower 48 natural gas production in alter-
native technology cases, 1995-2015 (page 63): Tables
Al13 and F8.

Figure 91. Lower 48 oil production in alternative
technology cases, 1995-2015 (page 63): Tables A1l and
F8.

Figure 92. Crude oil production. by source, 1970-2015
(page 64): History: ® Total Production and Alaska, 1970-
1992: Energy Information Administration, Annual Energy
Review 1993, DOE/EIA-0384(93) (Washington, DC, July
1994). 1993-1995: Energy Information Administration,
Petroleum Supply Annual, DOE/EIA-0384(95) (Washing-
ton, DC, June 1996). * Lower 48 Offshore, 1970-1985: U.S.
Department of the Interior, Federal Offshore Statistics:
1985. 1986-1995: Energy Information Administration,
Petroleum Supply Annual, DOE/EIA-0340 (annual reports,
1986-1995). ® Lower 48 Onshore: Energy Information
Administration, Office of Integrated Analysis and Fore-
casting. ® Lower 48 Conventional: Energy Information
Administration, Office of Integrated Analysis and Fore-
casting. ® Lower 48 Enhanced Oil Recovery: Energy Infor-
mation Administration, Office of Integrated Analysis and
Forecasting. Projections: Table A15.
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Figure 93. Petroleum production, consumption, and
imporits, 1970-2015 (page 64): History: Energy Informa-
tion Administration, Annual Energy Review 1995, DOE/
ETA-0384(95) (Washington, DC, July 1996). Projections:
Tables A1l and C11. Note: Production includes domestic
crude oil and natural gas plant liquids, other crude
supply, other inputs, and refinery processing gain.

Figure 94. Share of U.S. petroleum consumption
supplied by net imports, 1970-2015 (page 65): History:
Energy Information Administration, Annual Energy Re-
view 1995, DOE/EIA-0384(95) (Washington, DC, July
1996). Projections: Tables All and C11.

Figure 95. Domestic refining capacity, 1975-2015
(page 65): History: Energy Information Administration,
Annual Energy Review 1995, DOE/EIA-0384(95) (Wash-
ington, DC, July 1996). Projections: Tables A11 and B11.

Figure 96. Change in peiroleum products supplied in
five cases, 1995 to 2015 (page 66): 1995: Energy Infor-
mation Administration, Petroleum Supply Annual 1995,
DOE/EIA-0340(95)/1 (Washington, DC, May 1996). 2015:
AEQ97 National Energy Modeling System, runs
AEQ97B.D100296K, LWOP97.D100696A, HWOP97.
D100296B, LMAC97.D100396A, and HMAC97.D100296A.

Figure 97. Components of refined product costs, 1995
and 2015 (page 66): Taxes: J.E. Sinor Consultants, Inc.,
Clean Fuels Report, Vol. 7, No. 1 (February 1995), and
Federal Highway Administration, Monthly Motor Fuels
Report by State (Washington, DC, March 1996). 1995:
Estimated from Energy Information Administration,
Petroleum Marketing Annual 1995, DOE/EIA-0487(95)
(Washington, DC, August 1996), Tables 2 and 4. 2015:
Estimated from AEO97 National Energy Modeling System,
run AEQ97B.D100296K.

Figure 98. Coal production by region, 1970-2015 (page
67): History: Energy Information Administration, Annual
Energy Review 1995, DOE/EIA-0384(95) (Washington, DC,
July 1996). Projections: Table A16.

Figure 99. Average minemouth price of coal by re-
gion, 1990-2015 (page 67): History: Energy Information
Administration, Coal Indusiry Annual 1995, DOE/EIA-
0584(95) (Washington, DC, November 1996). Projections:
AEOQO97 National Energy Modeling System, run AEO97B.
D100296K.

Figure 100. Coal mining labor productivity by region,
1990-2015 (page 67): History: Energy Information
Administration, Coal Industry Annual 1995, DOE/EIA-
0584(95) (Washington, DC, November 1996). Projections:
AEQ97 National Energy Modeling System, run AEQ97B.
D100296K.

Figure 101. Labor cost component of minemouth coal
prices, 1970-2015 (page 68): History: U.S. Department
of Labor, Bureau of Labor Statistics (1995), and Energy
Information Administration, Annual Energy Review 1995,
DOE/EIA-0384(95) (Washington, DC, July 1996). Projec-
tions: AEO97 National Energy Modeling System, run
AE097B.D100296K.

Figure 102. Average minemouth coal prices in three
cases, 1995-2015 (page 68): Tables A16 and F'10.

Figure 103. Percent change in coal transportation
costs in three cases, 1995-2015 (page 69): AEQ97
National Energy Modeling System, runs AEQ97B.
D100296K, LWOP97.D100696A, and HWOP97.D100296B.

Figure 104. Variation from reference case projection
of coal demand in 2015 in two alternative cases (page
69): Tables A16 and B16.

Figure 105. Electricity and other coal consumption,
1970-2015 (page 70): History: Energy Information Ad-
ministration, Annual Energy Review 1995, DOE/EIA-
0384(95) (Washington, DC, July 1996), and Short-Term
Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC,
October 1996). Projections: Table A16.

Figure 106. Non-electricity coal consumption by sec-
tor, 1995, 2000, and 2015 (page 70): Table A16.

Figure 107. U.S. coal exports by destination, 1995,
2000, and 2015 (page 71): History: U.S. Department of
Commerce, Bureau of the Census, “Monthly Report EM
545.” Projections: AEO97 National Energy Modeling
System, run AEO97B.D100296K.

Figure 108. Coal distribution by sulfur content, 1995,
2000, and 2015 (page 71): AEO97 National Energy Mod-
eling System, run AEO97B.D100296K.

Figure 109. Carbon emissions by sector, 1990-2015
(page 72): History: Energy Information Administration,
Emissions of Greenhouse Gases in the United States 1987-
1994, DOE/EIA-0573(94) (Washington, DC, October 1995).
Projections: Table A19.

Figure 110. Carbon emissions per capita, 1990-2015
(page 72): History: Energy Information Administration,
Emissions of Greenhouse Gases in the United States 1987-
1994, DOE/EIA-0573(94) (Washington, DC, October 1995);
and Annual Energy Review 1995, DOE/EIA-0384(95)
(Washington, DC, July 1996). Projections: Table A19.

Figure 111. Carbon emissions by fuel, 1990-2015 (page
73): History: Energy Information Administration, Emis-
sions of Greenhouse Gases in the United States 1987-1994,
DOE/EIA-0573(94) (Washington, DC, October 1995). Pro-
jections: Table A19.

Figure 112. Carbon emissions from electricity gen-
eration by fuel, 1990-2015 (page 73): History: Energy
Information Administration, Emissions of Greenhouse
Gases in the United States 1987-1994, DOE/EIA-0573(94)
(Washington, DC, October 1995). Projections: Table A19,

Figure 113. Sulfur dioxide emissions from electricity
generation, 1990-2015 (page 74): History: Energy Infor-
mation Administration, Annual Energy Review 1995,
DOE/ETA-0384(95) (Washington, DC, July 1996). Projec-
tions: AEO97 National Energy Modeling System, run
AEO97B.D100296K.

Figure 114. Nitrogen oxide emissions from electricity
generation, 1995-2015 (page 74): AEO97 National Ener-
gy Modeling System, run AEO97B.D100296K.
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Appendix A
Reference Case Forecast

Table A1. Total Energy Supply and Disposition Summary
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case ) 1 Growth
Supply, Disposition, and Prices ’ An1n ;:5_2;’;“
1994 1995 2000 2005 2010 2015 {percent)
Production
Crude Oil and Lease Condensate .. ............... 14.10 13.89 12.42 11.62 11.41 11.08 -1.1%
Natural Gas Plant Liquids ...................... 247 237 2.7 3.01 3.04 347 1.9%
Dry Natural Gas «...ovovevninninrennanennnnan 19.27 19.01 21.11 23.30 24.93 26.83 1.7%
...................................... 22.07 21.98 23.33 23.99 25.16 26.46 0.9%
Nuclear Power ot 6.84 719 733 6.98 6.55 479 -2.0%
Renewable Energy’ .........c.oovuiiinninnnn... 5.82 6.29 6.54 6.88 7.25 7.1 1.0%
0011 L 0.98 1.34 0.45 0.42 0.39 0.42 5.7%
Toltal ooivineniiiiiiiii i 7155 72.08 73.89 76.19 78.73 80.75 0.6%
Imports
Crude Qil® ... 15.35 15.69 19.22 20.72 21.19 22.23 1.8%
Petroleum Products® .......................... 393 3.19 4.97 6.79 8.23 8.35 4.9%
Natural Gas .....oovvveriinnniiennnnnnnnnn 268 290 375 398 423 455 2.3%
Other Imports® ........cooiiiiiiiiiiininns 0.67 0.60 0.68 0.67 0.67 0.64 0.4%
Total cvirieiiiiiiiiiiiiriiiieiaiaians 22,63 22.38 28.62 32.16 3431 3577 2.4%
Exports
Petroleum® ... .t 2.00 2.02 1.79 1.92 1.94 1.97 -0.1%
NaturalGas ......coovvineiiiiiinennnnnnns 017 0.16 0.21 0.21 0.22 0.22 1.7%
Coal oo e 1.88 227 244 259 2.82 3.04 1.5%
| 4.04 445 4.44 473 498 5.24 0.8%
DISCIEPANCYT «vvvevreeeenieineennneeeanes -1.40 0.91 -0.22 -0.26 -0.17 -0.40 N/A
Consumption )
Petroleum Products® ............... ..ol T34 34.92 37.92 40.46 42.24 43.26 1.1%
Natural Gas ....ovvviviinininereiiennannnen 21.35 2218 2452 26.94 28.77 30.97 1.7%
Coal oo e 19.50 19.95 21.13 21.72 22.68 23.76 0.9%
Nuclear Power ............cccoiiiiiiiiiia., 6.84 7.19 7.33 6.98 6.55 4.79 -2.0%
Renewable Energy1 ........................... 582 6.30 6.54 6.88 7.25 7.1 1.0%
Oter® e 0.46 0.39 0.41 0.38 0.39 0.37 -0.3%
1| 88.74 90.93 97.85 103.36 107.89 110.87 1.0%
Net Imporis - Petroleum .......ovvvvniinnninnns 17.28 16.87 2241 2559 27.48 28.60 2.7%
Prices (1995 dollars per unit) .
World Oil Price (dolars per barrel)™® . .............. 15.94 17.26 18.20 18.72 2041 20.98 1.0%
Gas Wellhead Price (dollars per Mef)™ ............. 197 1.61 182 194 2.01 213 ©1.4%
Coal Minemouth Price (doltars pertfon) ............. 19.89 18.83 18.38 17.47 16.92 1546 -1.0%

Yincludes utility and nonutility grid-connected electricity from hydroelectric, wood and wood waste, municipal solid waste, other biomass, wind, photovoltaic and solar thermal
sources; non-electric energy from renewable sources, such as active and passive solar systems, and wood; and both the ethanol and gasoline components of E85, but not the
ethanol components of blends less than 85 percent. Excludes nonmarketed renewable energy. See Table A18 for selecled nonmarketed residential and commercial renewable
energy.

Includes liquid hydrogen, methanol, supplemental natural gas, and some domestic inpuls to refineries.

3ncludes imports of crude oil for the Strategic Petroleum Reserve.

4Includes imports of finished petroleum products, imports of unfinished oils, alcohols, ethers, and blending components.

5lncludes coal, coal cake (net), and electricity (net).

Sincludes crude oil and petroleum products.

"Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.

8ingludes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids for blendmg, such as ethanol.

%Includes net electricity imports, methanol, and liquid hydrogen.

°Average refiner acquisition cost for imported crude oil.
‘Represents lower 48 onshore and offshore supplies.

Btu = British thermal unit.

Mcf = Thousand cubic feet.

N/A = Not applicable.

Note: Totals may not equal sum of comporents due to independent rounding. Figures for 1994 and 1995 may differ from published data due to internal conversion factors.

Sources: 1994 natural gas values: Energy. Information Administration (EIA), Natural Gas Annual 1994, DOE/EIA-0131(94) (Washington, DC, November 1995). 1994 coal
minemouth prices: EIA, Coal Industry Annual 1994, DOE/EIA-0584(34) (Washington, DC, Oclober 1995). Other 1994 values: EIA, Annual Energy Review 1994, DOE/EIA-0384(94)
(Washington, DC, July 1995). 1995 natural gas price: EIA, Natural Gas Monthly, DOE/EIA-0130(96/6) (Washington, DC, June 1996). 1995 natural gas supply derived from: EIA,
Natural Gas Annual 1995, DOE/EIA-0131(95) (Washington, DC November 1996). 1995 coal minemouth price, coal production, and exports derived from: EIA, Monthly Energy
Review, DOE/EIA-0035(96/08) (Washington, DC, August 1996). Other 1995 values: EIA, Annual Energy Review 1995, DOE/EIA-0384(95) (Washington, DC, July 1996). Projections:
EIA, AEO97 National Energy Modeling System run AEO97B.D100296K.
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Reference Case Forecast

Table A2. Energy Consumption by Sector and Source

(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual Growlh
Sector and Source 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Energy Consumption
Residential
Distillate Fuel ......covvvvnevnevninineinensn. 0.88 0.85 0.83 0.78 0.75 0.73 -0.8%
KEroseng ......ovvvevnernenerrunennonsnnns 0.06 0.07 0.07 0.07 0.07 0.06 -0.6%
Liquefied Petroleum Gas ...........ovvvrennnn.. 0.40 0.40 043 0.44 0.45 0.46 0.7%
Petroleum Sublotal .......e.iiiiiiiiiiinnnn 1.34 1.32 1.33 1.29 1.26 1.25 0.3%
Natural Gas ....ovevrerernnrnnevneninenerass 4.98 5.01 533 543 557 573 0.7%
L0t 0.06 0.05 0.05 0.05 0,04 0.04 -1.3%
Renewable Energy1 ........................... 0.56 057 0.57 0.56 0.55 0.54 -0.3%
Electicity vvvvvrvnririnrirnsoirionenennanes 3.44 3.56 3.88 4.14 4.46 4.85 1.6%
Delivered Energy .....vvtn Ceeasassrseanes 10.38 10.51 11.16 11.46 11.89 12.41 0.8%
Electricity Related Losses .........ovvvvnnnnnnn 7.60 792 8.25 8.55 8.95 9.22 0.8%
Total vivverreraronenenenens teesseisiennes 17.98 18.43 19.41 20.02 20.83 21.63 0.8%
Commercial
Distillate Fuel .......covevevvniinevnenenn.n. 0.46 0.41 0.37 0.36 0.35 0.34 -0.9%
Residual Fuel +...covvvneineviiinenniennnnn. 0.17 0.17 0.13 0.13 0.14 0.14 -0.9%
Kerosene .....vvevevvnnineviinennensennness . 0.02 0.02 0.02 0.02 0.02 0.02 0.4%
Liquefied Petroleum Gas .........vevnennennnnnn 0.05 0.05 0.06 0.06 0.06 '0.06 0.9%
Molor GaSONINE? v vv'evvnvrnerrerinnnneannnns 0.03 .0.03 0.03 0.03 0.03 0.02 -0.3%
Petroleum Subtotal ..............ciiiilln 0.73 0.67 0.60 0.60 0.59 0.59 0.7%
Natural Gas ......covvenrenrnnernerenvinonse 2.96 3.16 3.36 344 354 3.65 0.7%
L0 0.08 0.08 0.08 0.08 0.08 0.09 0.6%
Renewable Energy’ ........................... 0.00 0.00 0.00 0.00 0.00 0.00 0.8%
Electricity »ovvverrriiireniniiiiarrieniiians 311 3.23 3.50 37 39 4.16 1.3%
Delivered ENEray vvvvesvsorennoevnnsesracne 6.88 7.15 7.54 7.84 8.13 8.50 0.9%
Electricity Related Losses *o...vvvvuvenennnnnnnnn 6.87 718 744 767 7.85 791 0.5%
Total .......etuess sesesessesssinnnssansens 13.75 14.33 14.98 15.51 15.98 16.40 0.7%
Industrial #
Distillate Fuel ........overeevinninenninnn. 1.1 1.15 1.26 1.39 1.47 1.55 1.5%
Liquefied Petroleum Gas ..........oovvvevennnn. 2.00 2.01 2.08 220 228 2.35 0.8%
Petrochemical Feedstocks ..........ooenvuvnnnen 1.24 1.16 1.25 1.30 1.35 1.40 0.9%
Residual Fuel .....ovvvnevnevniniiineannen. 0.43 0.34 0.28 0.31 0.33 0.35 0.2%
Molor Gasoling? .......overrrvennrrennninnnn. 0.1 0.20 0.22 0.24 0.26 0.27 1.6%
Other Petroleum® ......vvvvnrervennieeaneenns 3.89 3.83 4.19 433 4.43 4.48 0.8%
Petroleum Subtotal ........covevviiiiaats 8.85 8.68 9.28 9.77 10.13 10.41 0.9%
Natural Gas® .. .vvvvee e eiineeenieanns 9.38 9.74 10.62 11.04 11.42 11.63 0.9%
Metallurgical Coal .....oovevnnennennennnnnennns 0.85 0.88 0.79 0.69 0.62 0.55 24%
Steam Coal,.uvvsvrrrererneninierinensinnnss 1.53 1.59 1.72 1.82 1.89 1.97 1.1%
Net Coal Coke Imports ...vvvevinrnrnnenennnnns 0.02 0.03 0.08 0.1 0.13 0.15 9.0%
CoalSubtotal ,.....onvvvruerensnninnninnnn. 240 2,51 258 2.62 2.64 2.67 0.3%
Renewable ERergy’ . ...vvvevrvvnnnreennnrnnne. 1.71 1.74 1.91 2.12 228 240 1.6%
Electclly vvvvvverniniirnnensiiiinniiiine 3.44 346 3.83 4.16 440 4.62 1.5%
Dellvered ENGrgy vvvvvsensssvnosvoncnsosses 25.78 26,12 28.22 29.70 30.87 31.73 1.0%
Electricity Related Losses .....ouvuvnevenninens. 7.59 7.69 8.15 8.59 8.82 8.79 0.7%
Total covvevnerrornrsonnnsaruosssananennss 33.37 33.81 36.37 38.28 39.69 40.51 0.9%
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Reference Case Forecast

Table A2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case

Sector and Source Annual Growth
1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Transportation
Distillate Fuel ......coiviiiiiiiiiiiiiiennn, 418 4.42 4.97 5.46 5.78 6.00 1.5%
JetFuel® Lo 3.15 3.13 383 426 467 . 495 23%
Motor Gasoling? . ..ovenneeee et 14.36 14.65 15.76 16.61 17.09 17.11 0.8%
Residual Fuel ......cooiiiniiiiiiiiiininnnn, 0.90 1.08 1.29 1.47 1.64 1.78 2.5%
Liquefied Petroleum Gas .......ovvevevnenennnnn 0.03 0.03 0.04 0.11 0.18 0.21 10.7%
Other Pelroletm® .....o'uneeeeeeeneeeannns 0.25 0.26 0.29 0.31 0.33 0.34 1.4%
Petroleum Subtotal ..., 22.86 23.56 26.17 28.22 29.69 30.39 1.3%
Pipeline Fuel Natural Gas ..............ovnennn 0.70 0.72 0.77 0.84 0.88 0.93 1.3%
Compressed Natural Gas . . .........c.covnenn... 0.01 0.01 0.06 0.18 0.26 0.31 18.7%
Renewable Energy (E85)° .........ceeviinnnn. 0.00 0.00 0.00 0.02 0.07 010" 22.7%
Methanol M ... ... .. 0.00 0.00 0.00 0.03 0.07 0.09 225%
Liquid Hydrogen .........cocoiiiiiiiinintn 0.00 0.00 0.00 0.00 0.00 0.00 15.6%
Electricity ....cvvviieiiiiiiiiiii e 0.02 0.02 0.02 0.08 0.14 0.17 11.4%
Delivered Energy ..cocvvvverennnraneanansans 23.60 . 24,31 27.04 29.38 31.11 31.99 1.4%
Electricity Related Losses ............c.vevenen. 0.04 0.04 0.05 0.17 0.28 0.32 10.5%
Total ooeiiiiiiiiiiiaiiiiaiiiiiiienaenens 23.64 2436 27.09 29,55 31.39 3232 1.4%
Delivered Energy Consumption for All Sectors
Distilate Fuel .......ocviieiiiiiiiiiaiiia.., 6.63 6.82 743 7.98 8.35 8.62 1.2%
Kerosene ........cociiiiiiiiiiiiiiiiiaen 0.10 0.11 0.11 0.11 0.11 0.1 -0.3%
JetFuel® 3.15 313 3.83 426 4.67 4.95 2.3%
Liquefied Petroleum Gas ...........c.ocociinets 247 249 261 2.81 297 3.09 1.1%
Motor Gasoling® .......vvveeerrevnnnnieeennn. 14.57 14.87 16.00 16.88 17.38 17.40 0.8%
Petrochemical Feedstocks ...........coevvina..s 1.24 1.16 1.25 1.30 1.35 1.40 0.9%
Residual Fuel .....coevviveiiiiiinrennn... 1.50 1.58 171 1.92 211 2.27 1.8%
Other Petroleum™ . ........ooeiiitonin s, 412 407 446 462 474 4.80 0.8%
Petroleum Subtotal ...t 33.78 34.24 37.39 39.88 41,67 4263 1.1%
Natural Gas® . ..o 18.03 18.64 20.13 20.93 21,68 22.26 0.9%
Metallurgical Coal ...........ccovveiiiinnnn... 0.85 0.88 0.79 0.69 0.62 0.55 24%
SteamCoal....ivit it 1.66 1.73 1.85 1.95 2.02 2.10 1.0%
Net Coal Coke Imports .......cocviinennnnnnnn. 0.02 0.03 0.08 0.1 0.13 0.15 9.0%
CoalSubtotal .......ccovvnviiniiiinnnnnns, 2.54 2.64 271 2.75 2.77 2.80 0.3%
Renewable Energy™ ..., 228 231 2.48 2.70 2.90 3.04 1.4%
Methanol ™ .. ... 0.00 0.00 0.00 0.03 0.07 0.09 22.5%
Liquid Hydregen ..........ccoiiiiiiiii ... 0.00 0.00 0.00 0.00 0.00 0.00 15.6%
Electricty ...ovvrviiiiiiii i 10.01 10.26 11.23 12.09 129 13.80 1.5%
Delivered ERergy v oeveererrcrinncscanesnanns 66.63 68.10 73.95 78.38 81.99 84.62 1.1%
Electricity Related Losses ............ccvvenn.n. 211 22.83 23.89 24.98 25.90 26.24 0.7%
] 88.74 90.93 97.85 103.36 107.89 110.87 1.0%
Electric Generators™
Distillate Fuel ......coviiiiiiriniinninnns 0.09 0.08 0.09 0.12 0.14 0.15 3.1%
Residual Fuel .......coiniiiiiiiiiaininen. 0.90 0.60 0.44 0.46 043 0.48 -1.1%
Petroleum Subtotal .......... ... .ol 0.99 0.68 0.53 0.58 0.57 0.63 -04%
Natural Gas ...ovevevieiiniieniennnnennnnss 3.32 3.54 438 6.01 7.09 8.7 4.6%
Steam Coal...ciii it e 16.97 17.31 18.41 18.97 19.91 20.96 1.0%
Nuclear POWer ......oceveiiiininennneeennnas 6.84 7.19 7.33 6.98 6.55 479 -2.0%
Renewable Energy™ ..........ooiviiiiiiinnnn, 3.54 3.99 4.05 418 436 467 0.8%
Electricity Imports .....ccvvveriiiiiiiniiint, 0.46 0.39 0.41 0.36 0.32 0.28 1.7%
Total coiiiiiiiiiiiiiiirer it icennnanns 32.12 33.10 35.12 37.07 38.81 40.04 1.0%
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Reference Case Forecast

Table A2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual Growth
Sector and Source - 1995-2015
1994 1995 2000 2005 2010 2015 (percent)

Total Energy Consumption
Distillate Fuel ....vvvvrerrnnnninrnrenvuennaes 6.72 6.90 7.51 8.1 8.49 8.77 1.2%
KEIOSENE 4vvvvvnnvnvverrnonnsnrorcosnnnsnes 0.10 0.11 0.1 0.11 "o 0.11 -0.3%
JotFuel® o 3.15 3.13 383 4.26 4.67 495 2.3%
Liquefied Pefroleum Gas ...........covvvnvrnnnn 247 249 2,61 281 297 3.09 1.1%
Molor Gasoline? ....veeveveevnnnrernnreennnns 14.57 14.87 16.00 16.88 17.38 17.40 0.8%
Petrochemical Feedstocks .. .vvvuvuervnnrsennens 1.24 1.16 1.25 1.30 1.35 1.40 0.9%
Residual Fuel .......covveemnnenirirnnneninns 240 2.18 2.15 2.38 254 275 1.2%
Other Petroleum™ . ... veerereveereeeeeenne 442 4,07 445 462 474 4.80 0.8%
Petroleum Sublofal .........oouveiniiinne., 34.77 34.92 37.92 40.46 4224 43.26 1.1%
Natural Gas vvvvererrvrersnrrserorannensens 21.35 22.18 2452 26.94 8.7 30.97 1.7%
Metallurgical Coal ,.......covvevrnrvnennennnn. 0.85 0.88 0.79 0.69 0.62 0.55 -24%
Steam Coal, . vvvvrevnininrininririrvnraraens 18.63 19.04 20.26 20.92 21.94 23.06 1.0%
Net Coal Coke Imports ...vvvvvvrevnrnennnnnnn 0.02 0.03 0.08 0.11 0.13 0.15 9.0%
Coal Subtotal ........... bessenrarastarenrnans 19.50 19.95 21.13 21.72 22.68 23.76 0.9%
Nuclear Power .....ovvvvenernernnvnnnnnnnens 6.84 719 733 6.98 6.55 479 -2.0%
Renewable Energy L 5.82 6.30 6.54 6.88 725 7.1 1.0%
Methanol Mo 0.00 0.00 0.00 0.03 0.07 0.09 22.5%
Liquid Hydrogen .....vvvvvenrnnenrinirnnnenes 0.00 0.00 0.00 0.00 0.00 0.00 15.6%
Electricity Imports ......... PPN 0.46 0.39 0.41 0.36 0.32 0.28 1.7%
Total vvevrvnnresenrsvnnnsesransonsanensen 88.74 90.93 97.85 103.36 107.89 110.87 1.0%

Energy Use and Related Statistics

Delivered Energy Use ....ovvvvrevnvnennvnnnnenns " 66.63 68.10 73.95 78.38 81.99 84.62 1.1%
Total Energy Use vovvvvvvvvnvnrnrnrrerunnensans 88.74 90.93 97.85 103.35 107.87 110.83 1.0%
Population (millions} ........covrieninenininnnn, 261.03 263.58 275.62 287.12 298.92 311.19 0.8%
Gross Domestic Product (billion 1992 dollars) . ......... 6604.23 6738.95 7543.85 8389.54 9185.32 9879.75 1.9%

Vincludes wood used for residential heating. See Table A18 for estimates of nonmarketed renewable energy consumption for geothermal heat pumps and solar thermal hot water
heating.

Zncludes ethanal (blends of 10 percent or less) and ethers blended into gasoline.

3includes commercial sector eleclricity cogenerated by using wood and wood waste, municipal solid waste, and other biomass. See Table A18 for estimates of nonmarketed
renewable energy consumplion for solar thermal hot water heating.

4Fuel consumption includes consumption for cogeneration.

SIncludes petraleum coke, asphalt, road ol, lubricants, siill gas, and miscellaneous petroleum products.

EIncludes lease and plant fuel.

Includes consumption of energy from hydroelectric, wood and wood waste, municipal solid waste, and other biomass.

Bincludes naphtha and kerosene type.

%Includes aviation gas and fubricants.

1085 is 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable).

0only M85 (85 percent methanol).

Includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road cil, petroleum coke, and miscellaneous
pelroleum products.

Bincludes electricity generated for sale to electric utilities and for self use from renewable sources, and non-electric energy from renewable sources. Excludes nonmarketed
renewable energy consumption for geothermal heat pumps and solar thermal hot water heaters.

Includes consumplion of energy by all electric power generators for grid-connected power except cogenerators, which produce electricity as a by-product of other processes.

Includes hydroelectric, geothermal, wood and wood waste, municipal solid waste, other biomass, E85, wind, photovoltaic and solar thermal sources.

Bincludes hydroelectric, geothermal, wood and wood waste, municipal solid waste, other biomass, wind, photovoltaic and solar thermal sources. Includes ethanol components of
EBS5; excludes ethanol blends (10 percent or less) in motor gasoline. Excludes nonmarketed renewable energy consumption for geothermal heat pumps and solar thermal hot water
heaters,

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Figures for 1994 and 1995 may differ from published data due to internal conversion factors.
Consumption values of 0.00 are values that round to 0.00, because they are less than 0.005.

Sources: 1994 natural gas lease, plant, and pipeline fuel values: Energy Information Administration (EIA), Natural Gas Annual 1994, DOE/EIA-0131(94) (Washington, DC,
November 1995). 1995 natural gas lease, plant, and pipeline fuel values: EIA, Short-Term Energy Outiook, DOE/EIA-0202(96/4Q) (Washington, DG, October 1996). 1995
transporiation sector compressed natural gas consumption: EIA, AEO97 National Energy Modeling System run AEQ97B.D100296K. 1994 and 1995 electric utility fuel consumption:
EIA, Electric Power Annual, Volume I, DOE/EIA-0348(95)/1 (Washington, DC, July 1996). 1994 and 1995 nonutility consumption estimates: EIA Form 867, “Annual Nonutility Power
Producer Report.” Other 1994 values derived from: EIA, Stale Energy Data Report 1993, DOE/EIA-0214(93) (Washington, DC, July 1895) and Office of Coal, Nuclear, Electric, and
Alternative Fuels estimates. Other 1995 values: EIA, Short-Term Energy Oullook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). Projections: EIA, AEO97 National Energy
Modeling System run AE097B,D100296K.

Energy Information Administration/ Annual Energy Outlook 1997 99

e

P



Reference Case Forecast

Table A3. Energy Prices by Sector and Source
(1995 Dollars per Million Biu)

Reference Case

Sector and Source Annual Growth
1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Residential ....covovvieiiiiiiiiiiiiian.. 13.18 12.87 12.73 12.70 12.61 12.55 0.1%
Primary Energy .....ccovvvniiininiinn., 6.64 6.28 6.16 6.09 5.95 5.83 -0.4%
Petroleum Products . ...l 7.76 7.51 8.48 8.75 9,08 8.95 0.9%
Distillate Fuel ..........ciiiiiiiiis, 6.49 6.24 7.03 7.28 745 7.33 0.8%
Liquefied Petroleum Gas ................ 10.63 10.29 11.29 11.40 11.85 11.57 0.6%
NaturalGas .......covivnivnnnnnnnnn 6.39 6.01 5.63 " 549 5.27 5.18. -0.7%
Electicity ...ovvverenrenanininiiinennnns 25.29 24,67 24.09 2349 22.88 22.28 -0.5%
Commercial ...ovvuviiiiiiinecnerennanns 13.50 13.12 12.86 12.60 12.48 12.28 0.3%
Primary Energy «....oooiviiinieniinnn.n, 5.21 4.82 470 4.69 459 454 -0.3%
Petroleum Products . .................... 459 458 5.15 5.34 5.52 542 0.8%
Distillate Fuel ..........ccoiiiiiaiat, 454 439 5.06 5.28 544 5.32 1.0%
Residual Fuel ..., 2.82 2.99 272 2.87 2.98 3.03 0.1%
Natural Gas' o 5.46 496 470 4.65 451 448 -0.5%
Blectrcity ......ccovviiiiiiiiiiiii, 23.53 23.19 22.29 21.38 20.98 20.35 0.7%
T 1 K 5.21 5.02 487 4.96 5.05 4.99 0.0%
Primary Energy ......cvoovineinennnnenn. 3.47 3.36 3.20 3.34 3.47 347 0.2%
Petroleum Products .......... eeeeaaaas 4.70 4.92 4.41 4.60 4.80 468 -0.3%
Distillate Fuel .......c..cvvevieninin.t. 470 461 497 5.21 5.38 5.29 0.7%
Liquefied Petroleum Gas ................ 6.33 6.53 598 6.00 6.28 5.95 -0.5%
Residual Fuel ................ooioitl, 2.55 2.55 273 292 3.03 3.01 0.8%
Natural Gas®............ e 2,66 2.28 242 254 2.61 274 0.9%
Metallurgical Coal .........ccvvennena.., 1.78 1.75 1.74 1.72 1.58 1.48 -0.8%
SteamCoal ..........eiiiriiinannnn P 1.64 1.48 1.49 1.44 1.37 1.30 -0.7%
Elechicity ......oieiviiiieiiiiiiii, 15.00 14.54 14.10 1346 13.13 1256 0.7%
Transportation ....covvivinivieiinnennn, 7.97 7.92 8.39 8.51 8.55 8.21 0.2%
Primary Energy «..oovveniiveininennnnn. 7.96 7.92 8.39 849 8.53 8.18 0.2%
Petroleum Products . .................... 7.96 7.92 8.39 8,51 8.54 8.19 0.2%
Distillate Fuel® ...........cooveiennnn. 8.23 8.03 8.67 8.70 8.68 8.38 0.2%
JetFuel® oo 4.05 '3.85 5.13 5.46 5.65 5.45 1.7%
Motor Gasoline® ...........coeenneen.. 9.20 9.23 9.65 9.79 9.85 9.49 0.1%
Residval Fuel ..:...ooveieiaio.t. 2.08 244 2.66 2.90 3.16 3.08 1.2%
Natural Gas” ... ovvvveneeiieiiinnnnns 5.77 5.77 591 6.20 6.73 7.07 1.0%
Electricity ......ccvvviieiiiiiiiiiiii, 15.31 15.14 15.01 14.45 14.25 13.85 -0.4%
Total End-Use Energy .....ccvvevenenranss 8.39 8.22 8.28 8.31 8.34 8.18 0.0%
Primary Energy «.....covenvirenrinannns 7.98 7.82 7.93 7.98 8.01 7.82 0.0%
Electricity .....coovieiiiiiiiiiiiii, 21.19 20.77 20.11 19.33 18.89 18.34 -0.6%
Electric Generators®
Fossil Fuel Average . ......oovvvevnenanns. 1.59 1.48 1.50 1.53 1.54 1.55 0.2%
Petroleum Products . ............oeullts, 2.76 2.78 3.09 335 3.59 3.52 1.2%
Distillate Fuel .........c.coiiiiaiaii 4.07 394 452 477 492 4.83 1.0%
Residval Fuel ................oioill, 2.63 2.62 281 297 3.15 31 0.9%
NaturalGas .........cccvieiininann... 2.29 2,01 2.19 2.28 2.32 247 1.0%
SteamCoal .......cvvviiiiniinniinnn, 1.38 1.32 1.29 1.24 1.20 11 0.9%
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Reference Case Forecast

Table A3. Energy Prices by Sector and Source (Continued)
(1995 Dollars per Million Btu)

Reference Case Annuzl Growth
Sector and Source 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Average Price to All Users®

Petroleum Products . ... vovvvvrnernernnnnnsn. 6.98 7.07 737 752 762 733 0.2%
Distilate Fuel® ooevreeeresieeeeriireenenes 7.1 6.98 7.64 7.75 7.80 7.56 0.4%
JetFuel o.ovvvvrrervrnersnenronnerninnnnass 4.05 3.85 5.13 5.46 5.65 545 1.7%
Liquefied Petroleum Gas .......coevvenvrnnnnn. 7.09 720 7.05 720 7.61 7.32 0.1%
Motor GaSONNE® .vvvvvrrrirreeeeriieenns 9.20 9.23 9.63 9.77 9.83 9.47 0.1%
Residual Fuel .....oovvvvrrivnnrinnnrennnnes 243 2.55 270 . 29 3.13 3.07 0.9%
Natural Gas ...ovvvvevervevnnnoerersnnonnsons 3.98 3.57 349 3.45 3.39 342 -0.2%
[ | 1.42 1.35 1.31 1.25 1.21 1.13 -0.5%
Electricity v..vvvvnenvnrerenrinennnneans 21.19 20.77 20.11 19.33 18.89 18.34 -0.6%

TExcludes independent power producers.

?ncludes cogenerators.

3Excludes uses for lease and plant fuel,

“includes Federal and State taxes on diesel fuel and excludes county and local taxes.

SKerosena-type jet fuel,

8sales welghted-average price for all grads. Includes Federal and State taxes and excludes county and local taxes.

7Compressed natural gas used as a vehicle fuel. Price includes estimated motor vehicle fuel taxes.

8ncludes all electric power generalors except cogenerators, which produce electricity as a by-product of other processes.

9Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the cormesponding sectoral consumption.

Btu = British thermal unit,

Note: 1994 and 1995 figures may differ from published data due to internal rounding.

Sources: 1994 prices for gasoline, distillate, and jet fuel are based on prices in the Energy Information Administration (EIA), Pelroleum Marketing Annual 1994, DOE/EIA-0487(94)
(Washington, DC, August 1995). 1995 prices for gasoline, distilate, and jet fuel are based on prices in various 1995 issues of ElA, Pefroleum Marketing Monthly, DOE/EIA-
0380(95/1-12) (Washington, DC, 1995). 1994 and 1995 prices for all other petroleum products are derived from the EIA, State Energy Price and Expenditure Report 1993, DOE/EIA-
0376(93) (Washington, DC, December 1995). 1994 residential, commercial, and transportation natural gas delivered prices: EIA, Natural Gas Annual 1994, DOE/EIA-0131(94)
(Washington, DC, November 1995). 1994 eleciric generators natural gas delivered prices: Form FERC-423, “Monthly Report of Cost and Quality of Fuels for Electric Plants.” 1994
and 1995 industrial gas delivered prices are based on EIA, Manufacturing Energy Consumption Survey 1991. 1995 residential and commercial natural gas delivered prices: EIA,
Natural Gas Monthly, DOE/EIA-0130(96/6) (Washington, DC, June 1998). Other 1995 natural gas delivered prices: EIA, AEOS7 National Energy Modeling System run
AE097B.D100296K. Values for 1994 coal prices have been estimated from EIA, State Energy Price and Expenditure Report 1993, DOE/EIA-0376(33) (Washington, DC, December
1995) by use of consumption quantities aggregated from EIA, State Energy Data Report 1993, Consumption Estimales, DOE/EIA-0214(33) (Washington, DC, July 1995). Values for
1995 coal prices have been estimated from EIA, State Energy Price and Expendilure Report 1993, DOE/EIA-0376(93) (Washington, DC, December 1995) by use of consumption
quaniities aggregated from EIA, State Energy Data Report 1993, Consumption Estimates, DOE/EIA-0214(93) (Washington, DC, July 1995). 1994 residential electricity prices derived
from EIA, Short Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). 1994 and 1995 efectricity prices for commercial, industrial, and transportation: EIA,
AEO097 National Energy Modeling System run AEO97B.D100296K. Projections: EIA, AEO97 National Energy Modeling System run AEG97B.D100296K. )
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Reference Case Forecast

Table A4. Residential Sector Key Indicators and Conéumption

(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case
Key Indicators and Consumption Annual Growth
: 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Household Characteristics
Households (millions})
Single-Family .....c.oiiiiiiiiiiii., 67.79 68.66 72.62 76.85 80.93 85.07 1.1%
Multifamily ... 24.39 2456 2553 26.98 28.67 3045 1.1%
Mobile Homes . ...ovvicnvnininiiiinnnnn, 5.69 5.83 6.30 6.64 6.89 712 1.0%
| 97.88 99,06 104.45 11047 116.49 122,65 11%
Housing Starts (millions)
Single-Family .....cociniiiiiiiiiiiia., 1.19 1.08 1.05 1.08 1.03 1.09 N/A
Multifamily .......oooiiiii 0.25 0.28 0.36 0.42 0.48 0.48 NA
MobileHomes ..oovvevenneneviiinnnnann, 0.30 0.34 0.29 0.29 0.28 0.29 N/A
L 1.75 1.70 1.70 1.80 1.79 1.86 NA
Average House Square Footage .............. 1637 1643 1666 1683 1696 1708 0.2%
Energy Intensity
Million Btu Consumed per Household
Delivered Energy Consumption ............... 106.06 106.10 106.81 103.78 102.06 101.19 -0.2%
Electricity Related Losses .............cvvuu.. 7761 79.94 79.03 7743 76.80 75.20 -0.3%
Total Energy Consumption ........ccovuvnenn.... 183.67 186.03 185.84 181.21 178.86 176.39 -0.3%
Thousand Btu Consumed per Square Foot
Delivered Energy Consumption ............... 64.77 64.57 64.13 61.65 60.16 59.26 -0.4%
Electricity Related Losses ..............uu.n. 4740 48.65 4745 46.00 45.27 44,04 -0.5%
Total Energy Consumption ................... 11247 113.22 111.58 107.64 105.43 103.29 -0.5%
Delivered Energy Consumption by Fuel
Distillate
Space Healing ...........o.coviiiinn.. 0.78 0.76 0.73 0.69 0.65 0.63 -0.9%
WaterHeating .........cocovvviiiiinan.., 0.10 0.09 0.10 0.10 0.10 0.10 0.2%
OtherUses” ........ooivviieiiiiniinns., 0.00 0.00 0.00 0.00 0.00 0.00 0.5%
Delivered Energy «voovevennninenenennenn. 0.88 0.85 0.83 0.78 0.75 0.73 -0.8%
Liquefied Petroleum Gas
Space Healing ........cvviiiiniiiininen.. 0.29 0.30 0.31 0.32 0.32 0.32 0.4%
WaterHeating .........oovveviiinninnnn.. 0.06 0.06 0.08 0.08 0.09 0.09 1.9%
Cooking® . .\ e et 0.03 0.03 0.03 0.03 0.03 0.03 -0.2%
OtherUses® ..o.ovviiniiiiiiiinenne. 0.01 0.01 0.01 0.01 0.01 0.01 1.6%
Delivered Energy «.ovvevnevnvernnncnennns 0.40 0.40 0.43 0.44 0.45 0.46 0.7%
Natural Gas
SpaceHeafing ........ccovniiviiiii.., 345 348 374 3.79 3.88 3.9 0.7%
SpaceCoaling ........ccvviiiiiiininnnn.. 0.00 0.00 0.01 0.01 0.02 0.02 12.9%
WaterHeating . ......ovvvnvniiivinnnnnn., 1.25 1.25 1.30 1.34 1.39 1.45 0.7%
COOKING? . . v ee et 0.15 0.15 0.14 0.14 0.14 0.14 -0.3%
Clothes Dryers «..ovvvevnnnnnnnninnninnn.. 0.04 0.05 0.05 0.05 0.05 0.05 0.6%
OtherUses® .......ovivirininninnnns.. 0.09 0.09 0.09 0.10 0.10 o1 1.1%
Delivered Energy ...oocovvvivinnnannnns. 4.98 5.01 533 543 §.57 5.73 0.7%
Electricity
SpaceHealing ..........cociiviiiiiin., 0.42 0.43 0.46 0.47 0.48 049 0.7%
Space Cooling ..........cociiiiiiiia.... 045 0.48 0.47 048 0.49 0.51 0.3%
WaterHeafing ......covvvivninnninniane... 0.35 0.35 0.36 037 0.38 0.39 0.5%
Refrigeration ...........cooiiiiiiiiiiii., 0.42 0.40 0.35 0.33 0.31 0.31 -1.3%
L0710« 0.12 0.12 0.13 0.13 0.14 0.14 0.7%
ClothesDryers ......covviviiiniiannnn.n.. 0.18 0.18 0.19 0.20 0.21 0.22 0.9%
Freezers ...oovuerei ittt 0.14 0.13 0.1 0.09 0.08 0.08 2.5%
Lighting «.ovveiinn i 0.31 0.32 0.33 0.34 0.35 0.36 0.7%
OtherUses® .......covviiiiieinniinnne.., 1.06 1.15 1.49 1.73 2.02 235 3.7%
Delivered ENergy «.ooovvevirenrannnnnnnns 3.44 3.56 3.88 414 446 4.85 1.6%
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Reference Case Forecast

Table A4. Residential Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case

Annual Growth
Key Indicators and Consumption 1995-2015
1994 1995 2000 2005 2010 2015 {percent)
Marketed Renewables )
L 0.56 0.57 0.57 0.56 0.55 0.54 -0.3%
Delivered ENergy v ovvevensessrersuronsaraone 0.56 0.57 0.57 - 0.56 0.55 0.54 -0.3%
Other FUEls® +ovvvvrvnereerevnvrerenannen 0.12 0.13 0.12 0.11 0.1 0.10 -0.8%
Dellvered Energy Consumption by End-Use
SpaceHealing .......ovovvnvvvriininiiianes 5.62 5.65 5.93 5.94 5.99 6.05 0.3%
SpacaCooling .......ovvvivinvriiiiiniiien.s 0.45 0.48 0.47 0.49 0.51 0.53 0.5%
Water Heating . ..o vvvvevrnenennninnnneninnss 1.76 1.75 1.83 1.88 1.95 2.03 0.7%
Refrigeration ............. bererereir e, 0.42 0.40 0.35 0.33 0.31 0.31 -1.3%
Cooking .........0vnvus e, 0.30 0.30 0.30 0.30 0.30 0.31 0.2%
Clothes Dryers .......... Crrererea s ey 0.22 0.23 0.24 0.24 0.26 0.27 0.9%
T 1 0.14 0.13 0.1 0.09 0.08 0.08 2.5%
Lightirg vovnverenrnnnnniinniniinnnnn, 0.31 0.32 0.33 0.34 0.35 0.36 0.7%
OIErUSES” +vvvvveererrreneenneneeneennnss 1.15 1.24 1.59 1.84 2.14 247 3.5%
Delivered Energy ....... vessessnasissinranes 10.38 10.51 11.16 1146 11.89 1241 0.8%
Electricity Related Losses by End-Use
Space Healing .....oovververnrnininiinininnes 0.92 0.95 0.97 0.97 0.96 0.94 0.1%
SpacaCooling .......vevvenenniniiiiiiiian., 0.99 1.07 0.99 0.99 0.99 0.97 -0.5%
WaterHeating ......oovvevvennnenninnnnnnnn, 0.78 0.78 0.76 0.76 0.76 0.74 -0.2%
Reffigeralion ....vevvevevnenenernrnrnnennnnes 0.92 0.90 0.75 0.67 0.62 0.59 2.1%
COOKING 4 ovvrrrnvnrnerronensnreinenenneess 0.27 0.27 0.27 0.27 0.28 0.27 0.0%
Clothes Dryers o.vevvvvevnrnenernenennsnsenns 0.40 0.40 0.40 0.41 042 0.41 0.2%
T 1 0.30 0.29 0.23 0.19 0.16 0.15 -3.3%
3 0.69 0.70 0.70 0.71 0.71 0.69 . -0.1%
OEr USes” +vvvvvvrerirnernrenreneennanann 233 255 3.17 358 4,05 447 28%
Total Electricity Related Losses ............... 7.60 7.82 8.25 8.55 8.95 9.22 0.8%
Total Energy Consumption by End-Use
SpaceHealing .........ovvviiiiininiinian.. 6.54 6.61 6.90 6.91 6.96 6.99 0.3%
Space Cooling .. .vevvveriinirniiiiniiianens. 1.43 1.56 1.47 1.49 1.49 1.50 -0.2%
WaterHeating .........covnvvvnninnnninne, 254 2.53 2.59 2.64 27 27 0.4%
Refrigeralion .....ovvenvnrnrerenenininennenss 1.34 1.30 1.10 1.00 093 0.89 -1.9%
Cooking +vvveneneninieriiriiiiiiiiine 0.58 0.58 0.57 0.57 0.58 0.59 0.1%
ClothesDIyers ...evvvvevrirnrnrninrerenrnnen 0.62 0.63 0.64 0.65 067 0.68 0.4%
FIEEZEIS 41 vvvuvrvrernrnrnrurensnsnenenrenss 0.44 0.42 0.34 0.28 0.24 0.23 -3.0%
Lighting vovvvnvennneniniinir i 1.00 1.02 1.03 1.05 1.06 1.05 0.2%
Other Uses” ,........... e erenber e 3.49 3.79 4.76 5.43 6.19 6.94 3.1%
L 17.98 18.43 19.41 20.02 20.83 21,63 0.8%
Non-Marketed Renewables ’
Geothermal® ..ot 0.01 0.01 0.02 0.04 0.05 0.07 9.4%
L Peres e 0.01 0.01 0.01 0.01 0.01 - 0.01 -0.3%
L 0.02 0.02 0.03 0.05 0.06 0.08 6.5%

Tncludes such appliances as swimming pool and hot tub heaters.

§Does not include outdoor grills,
|

“Includes such appliances as microwave ovens, television sets, and dishwashers.

Sincludes wood used for primary and secondary heating in wood stoves or fireplaces as reported in the Residential Energy Consumption Survey 1993.

8ncludes kerosene and coal,

ncludes such appliances as swimming pool heaters, outdoor grills, and outdoor lighting (natural gas).

"includes such appliances as swimming pool heaters, hot tub heaters, outdoor grills, outdoor lighting (natural gas), microwave ovens, television sets, and dishwashers.
8lncludes primary energy displaced by geothermal heat pumps in space heating and cooling applications.
%tncludes primary energy displaced by solar thermal water heaters.

Biu = British thermal unit.
N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1994 data derived from: Energy Information Administration (EIA), State Energy Data Report 1993, DOE/EIA-0214(93) (Washington, DC, July 1995). 1995: EIA, Short-
Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1986). Projections: EIA, AEO97 National Energy Modeling System run AEO97B.D100296K.
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Reference Case Forecast

Table A5. Commercial Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case
Key Indicators and Consumption Annual Growth
1995-2015
1994 1995 2000 2005 2010 2015 {percent)
Key Indicators
Total Floor Space (billion square feet)
SUNVIVING overeiiene i iiiee e enene s 68.1 68.9 728 76.0 79.1 825 0.9%
New Addiions . ........ccoveniiiiininennins. 1.7 1.7 1.5 15 1.6 1.8 0.1%
Total vueiiineiniiiieirisiuiiinencnrenians 69.8 707 743 715 80.7 84.2 0.9%
Energy Consumption Intensity
(thousand Btu per square foot)
Delivered Energy Consumption .................. 98.6 101.2 1015 101.1 100.7 100.9 0.0%
Electricity Related Losses ............ccoovun.n. 984 101.6 1001 - 99.0 97.3 93.9 -0.4%
Total Energy Consumption ...................... 197.0 2028 2016 200.1 198.0 194.8 -0.2%
Delivered Energy Consumption by Fuel
Electricity
SpaceHealing ......c.ovvieiiiiiiiiiii 0.1 0.11 0.12 0.12 0.12 0.13 0.7%
Space Cooling ..........ccveiin.n e 0.53 0.58 052 0.52 0.52 0.53 -0.4%
WaterHeating .........oovvviiiiiiiiiiiine 0.17 0.17 0.16 0.15 0.14 0.13 -1.5%
Ventitafion . .......ovvvniiiiiiiii i, 0.17 0.17 0.18 0.18 0.19 . 020 0.7%
L4101 o 0.03 0.03 0.03 0.03 0.03 0.03 -1.0%
Lighting ....covvniniiiniiiiiiiiiiiees 1.19 1.21 1.30 1.32 1.32 1.36 0.6%
Refrigeration .....ooviviiiiiiiiiiiiiiia 0.14 0.14 0.15 0.15 0.16 0.17 1.0%
Office Equipment(PC) .......ccvvvvvernennnnen. 0.07 0.07 0.09 0.09 0.10 0.10 1.9%
Office Equipment (non-PC) ..................... 0.18 0.18 0.20 0.22 0.25 0.27 2.0%
Other Uses’ ........ooeeeieeiiiineennnnnn, 0.52 0.56 0.75 0.92 1.08 1.24 4.0%
Delivered ERergy «..covvvevnnneinennenennnss 3N 3.23 3.50 3 391 4.16 1.3%
Natural Gas?
SpaceHeating ........ccvveriiiiiiiaiia., 1.26 1.30 1.33 1.34 1.36 1.38 0.3%
Space Cooling ......cvieieiniiiiiainiinans 0.02 0.03 0.03 0.03 0.03 0.03 0.8%
WaterHeating .........ooveveii i, 047 048 048 0.50 0.52 0.55 0.7%
CooKING +.vveriniineiiiieiarnenrnraeneanans 0.18 0.18 0.20 0.21 0.23 0.25 1.4%
OtherUses® .....oivnniiiiiiiiiii e 1.02 147 1.32 1.36 1.40 1.45 1.1%
Delivered Energy «.o.vvvenuririenenninnnnns 2.96 3.16 3.36 3.44 3.54 3.65 0.7%
Distillate
Space Healing .............o..ill e 0.19 0.20 0.18 0.17 0.16 0.15 -1.2%
WaterHeating .. ......coovviviiiannnan e, 0.06 0.06 0.05 0.05 0.05 0.04 -1.2%
OtherUses® ..........c.coiiiiiiiiinin.... 0.22 0.15 0.14 0.14 0.14 0.14 -0.4%
Delivered ENEIgY » v vvvenrersrsnssnnsnnenns 046 - 041 0.37 0.36 0.35 0.34 -0.9%
Other Fuels® ...uvveiiieeiiiiiiiiiineeenns 0.35 0.35 0.32 0.32 0.33 0.34 -0.1%
Marketed Renewable Fuels
BIOMASS ...t 0.00 0.00 0.00 0.00 0.00 0.00 0.8%
Delivered ENErgy oo vvvevevnrererarannannenns 0.00 0.00 0.00 0.00 0.00 0.00 0.8%
Delivered Energy Consumption by End-Use
SpaceHeating .........cooiviiiiiiiiiiiiat, 1.56 1.61 1.63 1.63 1.64 1.66 0.1%
Space Cooling ...ovviiiiiiiiiii i 0.56 0.61 0.55 0.55 0.55 0.56 0.4%
WaterHeating ......oovenvevenniiiii 0.70 0.70 0.70 0.70 0.70 0.72 0.1%
Ventilation . ..ocouiniiiiirei i 0.17 0.17 0.18 0.18 0.19 0.20 0.7%
Cooking . .vvvriiii e, 0.21 0.22 0.23 0.24 0.26 0.27 1.1%
Lighting ...ovvniiiniiiiiiiiii et 1.19 1.21 1.30° 1.32 1.32 1.36 0.6%
Refrigeration ........ccoviiiiiiiiii, 0.14 0.14 0.15 0.15 0.16 0.17 1.0%
Office Equipment (PC) . ...covvviniiiniinennnnn. 0.07 0.07 0.09 0.09 0.10 0.10 1.9%
Office Equipment (non-PC) ....ovvviiinennnn, 0.18 0.18 0.20 0.22 0.25 0.27 2.0%
OtherUses® ... ..ooviinniiiiiieeea, 21 224 2.52 275 2.96 3.18 1.8%
Delivered ENErgy +«ovvvvvnervnnssansnsnanans 6.88 715 7.54 7.84 8.13 8.50 0.9%
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Reference Case Forecast

Table A5. Commercial Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual Growth
Key Indicators and Consumption 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Electricity Related Losses by End-Use
SpacaHealing ........ovvvnniiniiiiniinn.. 025 0.25 0.25 0.25 0.25 0.25 0.1%
Spaca Cooling ......oveiiiniiiiiiiiian 1.18 1.29 1.11 1.07 1.05 1.01 -1.2%
Water Heating o oo vvvnevnrnenennerenensnnnnss 0.38 0.38 035 0.31 0.28 0.24 2.3%
Ventilation v ovvnenvnninirniiiniinienen., 0.37 0.38 0.37 0.37 0.38 0.37 0.1%
Cooking ovvvvnrinrerirnrrirririiiiieian, 0.07 0.07 0.06 0.06 0.06 0.05 -1.8%
Lighting ......vovvnens e, 263 2.68 2.77 272 2.65 2.58 -0.2%
Refrigeralion ,....c.covuverniinnninenrinennens 0.31 0.31 0.31 0.32 0.33 0.33 0.2%
Office Equipment (PC) ,.vvvvvvnvnvnnnnennnnen.. 0.15 0.16 0.18 0.19 0.20 0.20 1.1%
Office Equipment (non-PC) .......cvvvverrnnenss 0.39 0.40 0.43 0.46 0.49 0.52 1.3%
OtherUses® +.vvvvvvveinninnens e, 1.15 1.25 1.60 1.91 217 235 3.2%
Total Electricity Related Losses ......cvevenren 6.87 7.18 744 767 7.85 7.91 0.5%
Total Energy Consumption by End-Use
SpaceHealing .........covnveniininninniinn, 1.81 1.87 1.88 1.88 1.89 1.91 0.1%
Space Cooling +.ovvvvverrrnenernenennennanas 1.74 1.89 1.66 1.62 1.60 1.58 -0.9%
Water Heafing .....oooovvnvenvnnnninnnnninns, 1.08 1.09 1.04 1.01 0.98 0.96 -0.6%
Ventilafion ,.,oovvvninvereniniiinininnnnn.. 0.54 0.55 0.55 0.55 0.56 0.57 0.2%
Cooking +vvvervronneninineriniireiiinninn, 0.28 0.29 0.30 0.30 0.31 0.32 0.6%
Lighting ..oovvvnneviniiiii e 3.82 389 407 4.04 3.97 394 0.1%
Refrigeration ......oovvvvrrnenirirnenennnnes 0.45 0.46 0.46 0.47 0.49 0.50 0.5%
Office Equipment (PC) .....oovevnvninennennnse 0.21 0.23 0.27 0.29 0.30 0.30 1.3%
Office Equipment {non-PC) .........covvuvnrnens 057 0.59 0.63 0.68 0.74 0.79 1.5%
OErUSes® +vuvevrsvrirrevnrinieneeneennnn, 3.26 349 412 4.66 514 553 23%
L feeresieseeransans 13.75 14.33 14.98 15.51 15.98 16.40 0.7%
Non-Marketed Renewable Fuels
SO s esee e 0.01 0.01 0.02 0.03 0.03 0.04 5.8%
Total ..vvvnsernnnnnnn feresesrisieienaenss 0.01 0.01 0.02 0.03 0.03 0.04 5.8%

Yincludes miscellaneous uses, such as service station equipment, district services, automated teller machines, telecommunications equipment, and medical equipment.
ZExcludes estimated consumption from independent power producers.

3includes miscellaneous uses, such as district services, pumps, lighting, emergency electric generators, and manufacturing performed in commercial buildings.
4includes miscellaneous uses, such as cooking, district services, and emergency electric generators.

SIncludes residual fue! of, liquefied petroleum gas, coal, motor gasoline, and kerosene.

Includes miscellaneous uses, such as service stafion equipment, district services, automated teller machines, telecommunications equipment, medical equipment, pumps, lighting,
emergency electric generators, manufacturing performed in commercial buildings, and cooking (distillate), plus residual fuel oil, liquefied petroleum gas, coal, motor gasoline, and
kerosene.

TIncludes primary energy displaced by solar thermal water heaters.

Biu = British thermal unit.

PC = Personal computer.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1994 data derived from: Energy Information Administration (EIA), State Energy Dala Report 1993, DOE/EIA-0214(93) (Washington, DC, July 1995). 1995: EIA, Short-
Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). Projections: EIA, AEO97 National Energy Modeling System run AEQ978.D100296K.
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Reference Case Forecast

Table A6. Industrial Sector Key Indicators and Consumption

(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case
Key Indicators and Consumption Annual Growth
1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Key Indicators
Value of Gross Output (billion 1987 dollars)
Manufacturing . .....coooviiiiiiii i 2826 2907 3280 3709 4117 4441 2.1%
Nonmanufacturing .....oovevneennniiiiiennnasn 766 765 847 917 978 1028 1.5%
1+ 3592 3672 4127 4626 5095 5469 2.0%
Energy Prices (1995 dollars per million Btu)
Electicity ..onvveriiiiii i 15.00 14.54 14.10 13.46 13.13 12.56 0.7%
Natural GaS . .evneereereeniareiarennannnns 2.66 2.28 242 2.54 261 274 0.9%
SteamCoal ....oiiiiiii i 1.47 1.48 1.49 1.44 1.37 1.30 0.7%
Residual O ......cieiiiiiiii it 2.55 2.55 273 2.92 3.03 3.01 0.8%
Distillate Ol ... .coviiiiiiiiiiiiiiiinannn. 470 461 497 5.21 5.38 5.29 0.7%
Liquefied Petroleum Gas ..............ccoieet 6.33 6.53 5.98 6.00 6.28 5.95 -0.5%
MotorGasoline .......cooevieiiniiiiiiiane, 9.18 9.18 8.34 8.63 8.85 8.65 -0.3%
Metallurgical Coal ........cooiiiiiiiiiiiiaat, 1.71 1.75 1.74 1.72 1.58 1.48 -0.8%
Energy Consumption
Consumption1 (quadrillion Btu per year)
Purchased Electricity ........c.covviviiiinnaen, 3.4 346 383 4.16 440 4.62 1.5%
Natural Gas? . ..o veeeeeveeeereecaeeenns 9.38 9.74 10.62 11.04 11.42 11.63 0.9%
Steam Coal . .. ive i e e 1.53 1.59 1.72 1.82 1.89 1.97 1.1%
Metallurgical Coal and Coke® .................... 0.87 0.91 0.87 0.80 0.75 0.70 -1.3%
Residual Fuel .........cvvivviiiiiiiiininen, 0.43 0.34 0.28 0.31 0.33 0.35 0.2%
0] 11 G 1.11 1.15 1.26 1.39 1.47 1.55 1.5%
Liquefied Petroleum Gas ...........covuiininns, 2.00 2.01 2.08 2.20 2.28 2.35 0.8%
Petrochemical Feedstocks ................... ... 1.24 1.16 1.25 1.30 1.35 1.40 0.9%
Other Petroleum® ... ....oieiiiiiiiann e, 408 403 44 457 469 475 0.8%
Renewables® . ... .ooveiiirii i, 1.7 1.74 1.91 212 2.28 2.40 1.6%
Delivered ENEIgy «cvvvvevncrenanssnnnssennes 25.78 26.12 28.22 29,70 30.87 31.73 1.0%
Electricity Related LosSeS ....vvveviniinnninnnes 759 7.69 8.15 8.59 8.82 8.79 0.7%
1 33.37 33.81 36.37 38.28 39.69 40.51 0.9%
Consumption per Unit of Output’
(thousand Btu per 1987 dollar)
Purchased Electricity ...........covevieviinats 0.96 0.94 0.93 0.90 0.86 0.84 -0.5%
N TN 261 2.65 257 2.39 2.24 213 -1.1%
Steam Coal . ..viiiiiiiii i 043 043 0.42 0.39 0.37 0.36 -0.9%
Metallurgical Coal and Coke® oo, 0.24 0.25 0.21 0.17 0.15 0.13 -3.3%
Residual Fuel .......ooveviiiiiiiiiiiias, 0.12 0.09 0.07 0.07 0.06 0.06 -1.8%
Distillate .......ccovveeiiieiiiniiiiiiiiinnn, 0.31 0.31 0.31 0.30 0.29 0.28 -0.5%
Liquefied Petroleum Gas ...........covnviinnen. 0.56 0.55 0.50 048 0.45 0.43 -1.2%
Petrochemical Feedstocks ..................out. 0.34 0.32 0.30 0.28 027 0.26 -1.1%
Other Petroleum® ........covvunieivnnnnns. 1.14 1.10 1.07 0.99 0.92 0.87 -1.2%
RENEWables® . ... vvveet v eeaeas 0.48 0.47 0.46 0.46 0.45 0.44 -0.4%
Delivered Energy ...ocvevvirnnninninennnns 718 7.1 6.84 6.42 6.06 5.80 -1.0%
Electricity Related Losses .........covevvunnn.n. 211 2.09 1.97 1.86 1.73 1.61 -1.3%
L 9.29 9.21 8.81 8.28 7.79 741 -1.1%

TFuel consumption includes consumption for cogeneration.

Zncludes lease and plant fuel.
3ncludes net coke coal imporis.

Includes petroleum coke, asphalt, road oil, lubricants, motor gasoline, still gas, and miscellaneous petroleum products.
SIncludes consumption of energy from hydroelectric, wood and wood waste, municipal solid waste, and other biomass.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1994 prices for gasoline and distillate are based on prices in the Energy Information Administration (EIA), Pefrofeum Marketing Annual 1994, DOE/EIA-0487(94)
(Washington, DC, August 1995). 1995 prices for gasoline and distillate are based on prices in various issues of EIA, Petroleum Marketing Monthly, DOE/EIA-0380(95/3-96/4)
(Washington, DC, 1995 - 1996). 1994 and 1995 coal prices: EIA, Monthly Energy Review, DOE/EIA-0035(36/08) (Washington, DC, August 1996). 1994 and 1995 electricity prices:
EIA, AEQ97 National Energy Modeling System run AEQ978.0100296K. Other 1994 values and 1995 prices derived from EIA, State Energy Data Report 1993, DOE/EIA-0214(93)
(Washington, DC, July 1995). Other 1995 values: EIA, Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DG, October 1996). Projections: EIA, AEO97 National

Energy Modeling System run AEO97B.D100296K.

106

Energy Information Administration/ Annual Energy Outlook 1997



Reference Case Forecast

Table A7. Transportation Sector Key Indicators and Delivered Energy Consumption

Reference Case Annual Growth
Key Indicators and Consumption 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Key Indicators
Level of Travel (billions)
Light-Duty Vehicles (vehicle miles traveled}.......... 2200 2209 2375 2574 2767 2924 1.4%
Frelght Trucks (vehicle miles traveled) ............. 164 166 193 219 237 250 2.1%
Alr (seat miles available) .............oeveniann. 946 927 1261 1493 1729 1923 3.7%
Rail (fon miles traveled) . .....ovvvvnenrennnn.n. 1208 1181 1273 1368 1459 1535 1.3%
Marine (ton miles traveled) .. ,............... ..., 820 871 932 989 1047 1099 1.2%
Energy Efficiency Indlcators
News Car (miles per gallon) v eresea e, 280 275 28.0 . 298 315 326 0.5%
New Light Truck (miles per gallon)1 ................ 206 20.5 20.5 216 229 242 0.8%
Light-Duty Fleet (miles per gallon)?................. 200 19.7 19.6 19.8 204 213 0.4%
Aircraft Efficlency (seat miles per gallon) ............. 50.4 50.8 533 55.8 58.2 60.6 0.9%
Freight Truck Efficiency (miles per gallon) ............ 55 55 57 59 6.0 6.1 0.4%
Rall Efficiency (fon miles per thousand Btu) .......... 26 26 27 29 3.0 32 1.0%
Domestic Shipping Efficiency -
{ton miles per thousand B} .........ovuvrenensn 2.7 27 28 29 29 30 0.5%
Energy Use by Mode (quadrillion Btu per year)
Light-Duty Vehicles +...ovvvererneninvarnnnennss 13.88 14.20 15.37 16.52 17.26 17.43 1.0%
Frelght Trueks «vvvvvnvivnerenenenonsnnnnnes 5.26 5.43 5.94 6.47 6.80 707 1.3%
P 3.20 3.18 3.87 4.30 4.7 5.00 23%
Rall,osurvrvrininiirerenireeniiinieneinnas 0.50 0.48 0.49 0.50 0.51 0.51 0.3%
Maring ,.uveverneninsereneninrnineronioinnns 1.43 1.63 1.88 2.09 230 2.46 21%
Pipeling Fuel ....ovvvnrevinininnnrineninenonns 0.70 0.72 0.77 0.84 0.88 0.93 1.3%
P 0.20 021 0.25 027 0.29 0.30 1.6%
Tolal 4ovvrersonsnsrrarosencnrsnversnsennes 23.60 24.31 27.04 29,38 3111 31.99 1.4%

‘Environmental Protection Agency rated miles per gallon.

2Comblned car and light truck “on-the-road” estimate.
3ncludes lubricants and aviation gasoline.

Biu = British thermal unit,

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1994 pipeline fuel consumption: Energy Information Administration (EIA), Natural Gas Annual 1994, DOE/EIA-0131(94) {Washington, DG, November 1995). Other 1994
values; Federal Highway Administration, Highway Statistics 1994 (Washington, DC, 1994); Oak Ridge National Laboratory, Transportation Energy Data Book: 12, 13, 14, and 15,
(Oak Ridge, TN, May 1995); Federal Aviation Adminisiration (FAA), FAA Aviation Forecasts Fiscal Years 1993-2004; National Highway Traffic and Safety Administration, Summary of
Fuel Economy Performance, (Washington, DC, February 1985); EIA, Residential Transportation Energy Consumption Survey 1991, DOE/EIA-0464(91) (Washington, DC, December
1683); U.S, Dept. of Commerce, Bureau of the Census, “Truck Inventory and Use Survey,” TC92-T-52, (Washington D.C., May 1995); EIA, Describing Current and Potential Markets
for Altemnalive-Fuel Vehicles, DOE/EIA-0604(96) (Washington, D.C., March 1996); EIA, Aftematives To Traditional Transportation Fuels 1994, DOE/EIA-0585(94) (Washington, DC,
February 1996); and EIA, State Energy Data Report 1993, DOE/EIA-0214(93) (Washington, DC, July 1995). 1995: FAA, FAA Avialion Forecasts Fiscal Years 1993-2004,
{(Washinglon, DC, February 1994); EIA, Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996); EIA, Fue!l Off and Kerosene Sales 1995, DOE/EIA-
0535(95) (Washington, DC, September 1996); and United States Department of Defense, Defense Fuel Supply Center. Projections: EIA, AEQ97 National Energy Modeling System
un AEC97B.D100296K.
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Reference Case Forecast

Table A8. Electricity Supply, Disposition, and Prices
(Billion Kilowatthours, Unless Otherwise Noted)

Reference Case :
Supply, Disposition, and Prices An;lgu:;-gg?;“h
1994 1995 2000 2005 2010 2015 {percent)
Generation by Fuel T{ype
Electric Generators
008l o iti e 1648 1671 1797 1854 1942 2052 1.0%
Petroleum . ..ovoei e 93 64 53 58 58 64 0.0% -
Natural Gas ....ccovevviiinneneinennanennen, 303 322 478 705 892 1184 6.7%
NuclearPower .........ccoiiiieiiiininninnn, 640 673 687 654 614 448 -2.0%
Pumped Storage . .......coevviiiiiiiiiin.n. -3 2 -3 -3 -3 -3 3.2%
Renewable SOUICES? . . ... vvvveeiieiiaeerrnnns 308 354 353 361 31 3% 0.5%
1 2989 3083 3365 - 3629 3874 4139 1.5%
Non-Utility Generation for OwnUse ............... 22 22 22 22 22 22 0.0%
Cogenerator53
0| 47 43 46 48 50 51 0.8%
Petrolelm .. .ocv e 7 5 5 5 6 6 0.6%
Natural Gas ....vevecvnnienenenonneenenans 171 180 194 205 214 221 1.0%
Other Gaseous Fuels® .. ...ovvuiiiiiiininee. 14 7 8 8 8 8 0.6%
Renewable SOUTCes? ... .ovuvviiiiieneennns 40 42 44 49 53 55 1.4%
Other® . 3 3 3 4 4 4 0.7%
| 282 279 300 319 333 344 1.0%
Salesto Utilities ......vvevevnenrrnnninninnns 153 148 154 158 161 163 0.5%
GenerationforOwnUse ...........ccovvvinnen, 129 132 145 161 172 181 1.6%
NetImpors «..ooeveviineiiereiiorennnronnens 45 38 40 35 31 27 1.7%
Electricity Sales by Sector
Residential .......ccoiiiieiiiiiiiiiiiii, 1008 1043 1137 1214 1307 1421 1.6%
Commercial .. ..cvveiiiien et e 912 946 1024 1089 1147 1219 1.3%
Industrial . ....ooii 1008 1013 1122 1218 1289 1354 1.5%
Transportation .. ..coviveriiiiiii i 6 6° 7 24 4 50 11.4%
Total coveiniiinererierionenttiticisnannene 2935 3008 3290 3545 3784 4044 1.5%
End-Use Prices {1995 cents per kilowatthour)®
Residential ..........oiiiiiiiiiiiiiii 86 84 8.2 8.0 78 76 -0.5%
Commercial . ...covveiniiniiinriiiinnnennes 8.0 79 76 73 7.2 6.9 0.7%
Industrial .......... e rereraeaaeaieaaaas 5.1 5.0 48 46 45 43 -0.7%
Transportation . .....c.oieiiiiiiiiiiii i, 52 5.2 5.1 49 49 4.7 -0.4%
All Sectors AVerage .o vveveesenscssssanannnss 7.2 7.1 6.9 6.6 6.4 6.3 -0.6%
Price Components {1995 cents per kilowatthour)
Capital Component ..........oevvuieevniennnnnns 27 26 286 25 2.3 22 -0.8%
Fuel Component ........cccoviiiiiiniinnennnn, 14 1.1 1.1 1.1 1.0 0.9 -1.1%
Operation and Maintenance Component ............. 3.0 3.0 27 25 25 23 -1.2%
Wholesale PowerCost.......covvveiieniinennn. 0.4 04 05 0.6 0.7 08 4.2%
- 7.2 74 6.9 6.6 6.4 6.3 -0.6%

Yincludes grid-connected generation at all utilities and nonutilities except for cogenerators. Includes small power producers, exempt wholesale generators, and generators at
industrial and commercial facilities which provide electricity for on-site use and for sales to utilities.

2jncludes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

Includes cogeneration at facilities whose primary function is not electricity production. Includes sales to ufilities and generation for own use.
4Other gaseous fuels include refinery and still gas.
‘Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

®prices represent average revenue per kilowatthour.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1994 and 1995 commercial and transportation sales derived from: Total transportation plus commercial sales come from Energy Information Administration (EIA), State
Energy Data Report 1993, DOE/EIA-0214(93) (Washington, DC, July 1995), but individual sectors do not match because sales taken from commercial and placed in transportation,
according to Oak Ridge National Laboratories, Transportation Energy Data Book 15 (May 1995) which indicates the transportation value should be higher. 1994 and 1995 generation
by electric utilities, nonutilities, and cogenerators, net electricity imports, residential sales, and industrial sales: EIA, Annual Energy Review 1995, DOE/EIA-0384(95) (Washington,
DC, July 1996). 1994 and 1995 residential electricity prices derived from EIA, Short Term Energy Outlook, DOE/EIA-0202({96/4Q) (Washington, DC, October 1996). 1994 and 1995
electricity prices for commercial, industrial, and transportation; price components; and projections: EIA, AEO97 National Energy Modeling System run AEQ97B.D100296K.
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Reference Case Forecast

Table A9. Electricity Generating Capability
(Thousand Megawatts)

Reference Case Annual Growth
1
Net Summer Capability 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Electric Generators?
Capabillity
Coal SteamM v v v vrerevrerernonrennacannss 303.6 304.9 298.7 298.2 304.0 3154 0.2%
Other Fossil SIEM® .+ v'vvernreereerennnnennns 141.3 139.6 120.2 102.6 999 96.1 -1.9%
CombinedCycle ...vvvivvrvoneniorverannennns 13.5 14.7 432 735 107.5 153.0 124%
Combustion Turbine/Diese! ...... feereienerenaes 52.8 56.0 1104 1345 153.1 168.3 5.1%
Nuclear POWEr .......cvvvverrenereennarnnnes 99.1 99.2 99.1 947 88.9 62.7 2.3%
Pumped Storage .................... PP 19.0 19.9 19.9 19.9 19.9 19.9 NA
FuelCells v.ovvvvrnrronnereneennencenn Teeeenn 0.0 0.0 0.0 2.0 21 2.1 53.5%
Renewable Sources® ......vvvviriineiiinnans 874 88.0 90.5 922 94.1 98.3 0.6%
Total vovrernrvinnnernnsnss easerssesennnses 716.7 722.2 781.9 817.5 869.4 915.8 1.2%
Cumulative Planned Additions®
CoalSteam...ovvvrvreerrvnrererrareeoncennss 0.1 14 3.7 37 53 53 6.8%
Other Fossil Steam® ...vvvvevvireerernennens. 00 0.0 00 0.0 00 0.0 N/A
Combined Cycle ......ovvvvrvnrnrrernrnoninnes 0.1 14 2.0 2.0 20 20 1.9%
Combustion Turbine/Diesel ...........cvvvvenne. 0.3 3.2 45 45 45 45 1.6%
Nuclear POWEr v.vvuvrevvvrenrnrrernrneeraess 0.0 0.0 1.2 1.2 1.2 1.2 N/A
Pumped Storage ..........ocvneviniieinnn... 0.3 11 - 1.1 1.1 1.1 1.1 N/A
FUBlCellS vvverivvnrieinnionnensonnnnnanes 0.0 0.0 0.0 0.0 0.0 0.0 NA
Renewable Sources® ... ..oovviniiiniiininnn, 03 0.7 26 29 29 29 7.0%
Tolal suvrenrvnnorasrnranrasassasacsascans 1.1 8.0 15.2 155 171 174 3.9%
Cumulative Unplanned Additions®
Coal Steam .o vvrrerverrrrenrernareennesannes 0.0 0.0 2.0 9.5 16.4 316 N/A
Other Fossil-Steam® ..............ccuivunennss 0.0 0.0 0.0 00 0.0 0.0 NA
Combined Cycle +..vvvvrrnenenninennrnnnnens 0.0 0.0 276 58.0 91.9 1375 NA
Combustion Turbine/Diesel .........covevvnvnnsn 0.0 0.1 535 78.2 97.1 1135 39.8%
Nuclear POWEr v..vvvvnrvrnrrernnernacnaanees 0.0 0.0 0.0 0.0 0.0 0.0 N/A
Pumped Storage ..........c0euens earaiaea, 0.0 0.0 0.0 0.0 0.0 0.0 N/A
FUelCells vovvvreveerenreneennrnernnonnonas 0.0 0.0 0.0 20 21 24 N/A
Renewable Sources® ......oiueiiiiieinnans. 0.0 0.0 0.4 18 39 84 NIA
Tofal oovvvnvrananns ererenraressensansanan 0.0 0.1 836 149.5 ° 211.4 293.1 46.6%
Cumulative Total Additlons .......ccovvnvrnnnns 1.1 8.2 93.8 165.0 2285 3102 19.9%
Cumulative Retirements® .o.oovvevrevivnnnnennn. 10.1 11.9 433 721 83.9 119.1 12.2%
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Reference Case Forecast

Table AS. Electricity Generating Capability (Continued)
(Thousand Megawatts)

Reference Case Annual Growth
—
Net Summer Capability 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Cogenerators7
Capacity
L | 77 - 8.2 86 9.0 9.3 * 95 0.7%
Petrolelm ..ot 0.8 0.9 0.9 0.9 1.0 1.0 0.6%
Natural Gas ....vvvevniiinneiiinernarennanss 28.2 289 30.6 321 33.3 34.2 0.8%
Other Gaseous Fuels ........ccovvviiuiceinnnen 0.9 1.0 1.0 0.9 0.9 0.9 -0.1%
Renewable Sources? ... .vvveveieiieniennnn. 6.1 6.2 6.6 7.3 78 8.2 14%
Ofher ..o e 0.0 0.0 0.0 0.0 0.0 0.0 N/A
Total vuvevruresnnsensanaasasaesssnensonns 43.9 45,1 47.6 50.2 523 53.8 0.9%
Cumulative AddIions® «..vuvviiiiiieirerenneinn 8.9 10.2 126 15.3 17.3 18.8 3.1%

*Net summer capability is the steady hourly output that generating equipment is expected to supply to system load (exclusive of auxiliary power), as demonstrated by tests during
summer peak demand.

Includes grid-connected utilities and nonutilities except for cogenerators. Includes small power producers, exempt wholesale generators, and generators at industrial and
commercial facilities which praduce electricity for on-site use and sales to utilities.

3lncludes oil-, gas-, and dualfired capability.

Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, sofar and wind power.
SCumulative additions after December 31, 1994. Non-zero utifty planned addmons in 1994 indicate units operational in 1994 but not supplying power to the grid.

SCumutative total retirements from 1990.

7Nameplate capacity is reported for nonutilities on Form EIA-867, “Annual Power Producer Report.” Nameplate capacity is designated by the manufacturer. The nameplate
capacity has been converted to the net summer capability based on historic relationships.

N/A = Not applicable.

Notes: Totals may not equal sum of components due to independent rounding. Net summer capability has been estimated for nonutility generators for AEO97. Net summer
capacity is used to be consistent with electric utility-capacity estimates. Data for electric utility capacity are the most recent data available as of August 15, 1996. Therefore, capacity
estimates may differ from other Energy Information Administration sources.

Sources: 1994 and 1995 net summer capability at electric utilities and planned additions: Energy Information Administration (E!A), Form EIA-860, “Annual Electric Generator
Report.” Net summer capability for nonutilities and cogeneration in 1994 and 1995 and planned additions estimated based on EIA, Form EIA-867, “Annual Nonutility Power Producer
Report.” Projections: EIA, AEO97 National Energy Modeling System run AEO97B.D100296K.
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Reference Case Forecast

Table A10. Electricity Trade

(Billion Kilowatthours, Unless Otherwise Noted)

Reference Case

Annual Growth

Electricity Trade 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Interreglonal Electricity Trade
Gross Domestic Firm Power Sales ................. 160.4 155.0 149.3 139.2 139.2 139.2 -0.5%
Gross Domestic Economy Sales . .......ocvvvnrnnnn 730 81.6 61.1 61.3 776 794 0.1%
Gross Domestic Trade . .o.vuvvevivesnearerness 2334 236.6 2104 200.5 2168 218.6 +0.4%
Gross Domestic Firm Power Sales
(million 1995 dollars) .........venvnniuniniannnn, 7267.0 70235 6767.2 6309.0 6309.0 6309.0 -0.5%
Gross Domestic Economy Sales .
{million 1995 dollars) ....evvrvvvnrnineniennnsnns 1720.4 1958.3 1352.0 1420.8 1753.8 1831.4 0.3%
Gross Domestic Sales
(milllon 1995 dollars) . ........... cevererenanns 8987.4 8981.7 8119.2 7729.8 8062.8 81404 0.5%
International Electricity Trade
Firm Power Imporls From Canada and Mexico ........ 343 30.2 320 19.7 18.6 18.6 4%
Economy Imports From Canada and Mexico .......... 207 18.0 224 35.2 336 29.2 24%
Gross Imports From Canada and Mexico ......... 55.0 483 544 54.8 522 479 0.0%
Firm Povser Exports To Canada and Mexico .......... 26 34 83 134 134 134 7.0%
Economy Exporis To Canada and Mexico ............ 7.7 72 6.4 70 77 7.7 0.3%
Gross Exports To Canada and Mexico ........... 10.3 10.6 14.7 20.3 21.0 210 3.5%

Note; Totals may not equal sum of components due to independent rounding. Firm Power Sales are capacity sales, meaning the delivery of the power is scheduled as part of the
normal operating conditions of the affected electric systems. Economy Sales are subject o curtailment or cessation of delivery by the supplier in accordance with prior agreements or

under specified conditions,

Sources: 1994 and 1995 interregional electricity trade data: Energy Information Administration (EIA), Bulk Power Data System. 1994 and 1995 intemational electricity trade data:
DOE Form FE-718R, “Annual Report of Intemational Electrical Export/import Data.” Firm/economy share: National Energy Board, Annual Report 1993. Planned interregional and
International firm power sales: DOE Form IE-411, “Coordinated Bulk Power Supply Program Report™ (April 1995). Projections: EIA, AEO97 National Energy Modeling System run

AEQ97B,D100296K.
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Reference Case Forecast

Table A11. Petroleum Supply and Disposition Balance .
- (Million Barrels per Day, Unless Otherwise Noted)
Reference Case
Supply and Disposition Annual Growth
pRly P 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Crude Oil
Domestic Crude Production’ ........eevvreenn.. 6.66 6.56 5.87 5.49 539 5.23 -1.1%
Alaska ..o e 1.56 1.48 1.1 0.94 0.77 0.63 -4.2%
Lower48States ....cvevecnenneienranaeranns 5.10 5.08 4.76 455 462 4.60 -0.5%
NetImpoms .. ooviniii i iiinicineiennarnnnns 6.96 7.14 8.85 9.49 9.76 10.24 1.8%
Other Crude Supply2 .......................... 0.24 0.28 0.00 0.00 0.00 0.00 N/A
Total Crude SUPPIY +oveererianninrecnsenranans 13.86 13.97 14.72 14.98 15.15 1547 0.5%
Natural Gas Plant Liquids .v.cvvveeenrensaronnes 1.73 1.76 1.96 214 2.28 244 1.6%
Other lnput53 ................................ 0.27 0.46 0.26 0.24 0.19 0.19 -4.4%
Refinery Processing Gain® L..eiiiiiiiiiiens 0.77 0.77 0.79 0.80 0.82 0.77 0.0%
Net Product Impors® . ..evvveiineineninnanenss 1.09 0.75 1.63 2.51 3.14 3.22 7.5%
Total Primary 3upply6 ......................... 17.72 17.73 19.36 20.67 21.58 22,10 1.1%
Refined Petroleum Products Supplied
MotOr GaSONNET -+ nneeeereerereeeeereinnn. 7.60 7.81 8.44 8.90 9.17 9.19 0.8%
JetFuel® L. 1.52 1.51 1.85 2.06 225 239 2.3%
Distilate Fuel® .....ooeiviiiniiiieiiieenns 3.16 3.25 353 381 3.99 412 1.2%
Residual Fuel ..oovvevrene et 1.04 0.85 0.94 1.04 1.1 1.20 1.7%
Other' 436 432 462 4.87 5.07 5.21 0.9%
Total sevenrenvusnrorsnnnenosressasessanne 17.69 17.73 19.38 20.68 21.60 22.12 1.1%
Refined Petroleum Products Supplied
Restdential and Commercial .. .........c0vininnns 1.10 1.07 1.05 1.03 1.02 1.01 -0.3%
Industiial ™ L. 4,65 458 4.88 5.13 5.33 548 0.9%
Transporaion ... .cvevneireine i i 11.51 11.79 13.22 14.26 15.00 15.35 1.3%
Eleclric Generators™ . .......oveieneiiieeanns 043 030 0.23 0.26 0.26 0.28 -0.3%
Total oiuiirineanaronsecncerasassasossonne 17.69 17.73 19.38 20.68 21.60 22,12 1.1%
Discrepamcy13 ............................... 0.03 -0.01 -0.02 -0.01 -0.02 -0.02 N/A
World Oil Price (1995 dollars per barrel)14 .......... 15.94 17.26 18.20 19.72 20.41 20.98 1.0%
Import Share of Product Supplied ................ 0.46 0.44 0.54 0.58 0.60 0.61 1.6%
Expenditures for Imported Crude Oil
and Petroleum Products (billion 1995 dollars) ....... 46.05 49.39 68.56 85.05 95.44 101.18 3.7%
Domestic Refinery Distillation Capacity............ 15.0 15.4 15.8 16.0 16.2 16.5 0.3%
Capacity Utilization Rate (percent) ............... 93.0 92.0 93.4 9441 94.0 94.0 0.1%

Yincludes lease condensate.

2Strategic petroleum reserve stock additions plus unaccounted for crude oil and crude stock withdrawals minus crude products supplied.

3includes alcohols, ethers, petroleum product stock withdrawals, domestic sources of blending components, and other hydrocarbons.

“Represents volumetric gain in refinery distillation and cracking processes.

Sincludes net imports of finished petroleum products, unfinished oits, other hydracarbans, alcohols, ethers, and blending components.

ofal crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net petroleum imports.

Tincludes ethanol and ethers blended into gasoline.

8includes naphtha and kerosene types.

¥includes distllate and kerosene.

Oincludes aviation gasoline, liquefied petroleum gas, petrochemical feedstocks, lubricants, waxes, asphalt, road oil, still gas, special naphthas, petroleum coke, crude oil product
supplied, and miscellaneous petroleum products.

Includes consumption by cogenerators.
Pincludes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.
3Balancing item. Includes unaccounted for supply, losses and gains.

8average refiner acquisition cost for imported crude ol.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1994 and 1995 expenditures for imported crude oil and petroleum products based on intemal calculations. Other 1994 data: Energy Information Administration (E!A),
Petroleum Supply Annual 1994, DOE/EIA-0340(94) (Washington, DC, May 1995). Other 1995 data: EIA, Petroleum Supply Annual 1995, DOE/EIA-0340(95) (Washington, DC, May
1996). Projections: EIA, AEO97 National Energy Modeling System run AEO97B.D100296K.
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Reference Case Forecast

Table A12. Petroleum Product Prices
(1995 Cents per Gallon, Unless Otherwise Noted)

Reference Case Annual Growth
nnual Gro
Sector and Fuel 1995-2015
1994 1995 2000 2005 2010 2015 {percent)
Waorld Ol Price (dollars perbarrel) +..ovvvvevinsas 15.94 17.26 18.20 19.72 20.41 20.98 1.0%
Dellvered Sector Product Prices
Reslidentlal
Distilate Fuel ......ooovuinvnienennninennns. 90.0 865 97.6 100.9 103.3 101.7 0.8%
Liquefied Petroleum Gas .........covvvvnvnnnnnn 91.8 88.8 97.5 98.4 1023 99.9 0.6%
Commercial
Distillate Fuel .......00vuvns s erereeaeas 62.9 60.8 70.1 733 754 737 1.0%
Residual Fuel .. ..vevvevninvnnrnenrnenonnenes 423 447 407 429 446 453 0.1%
Residual Fue! (dollars perbarrel) ................. 17.75 18.78 17.10 18.02 18.73 19.02 0.1%
Industrial !
Distilate FUel ...vvvnvnvevnnrevnrnvnrarsnnnes 65.2 639 68.9 723 746 733 0.7%
Liquefied Petroleum Gas ..........cvevuniennss 546 56.4 51.6 51.8 54.2 514 -0.5%
Residual Fuel .........ovvvineininiiniinnnnn. 382 38.2 408 437 453 451 0.8%
Residual Fue! (dollars perbarrel) ........c0vvuuen. 16.04 16.06 1713 18.36 19.04 18.95 0.8%
Transporlalion
Distillate Fuel .............................. 1142 111.4 1203 120.6 120.4 116.2 0.2%
JetFuel® ......... e r e 546 520 69.3 737 763 735 1.7%
Motor Gasoling® .........oovvvvennniiinnnnns 115.0 1148 1194 1212 1218 1174 0.1%
Residual Fuel ..... Cr i eesres e rse e 311 36.5 39.8 434 473 46.0 1.2%
Residual Fuel (dollars per barrel) ............u.... 13.07 15.32 16.71 18.24 19.86 19.33 1.2%
Electric Generators®
Distillate Fuel .......cvovvnvnininnenennninnnn. 56.5 54.7 62.7 66.1 68.3 67.0 1.0%
Residual Fuel ... .ovvvvvnvnenninennnnnnn.n.. 394 39.2 420 44 472 465 0.9%
Residual Fuel (dollars perbarrel} ................. 16.56 16.45 17.65 18.66 19.82 19.54 0.9%
Refined Petroleum Product Prices® .
Distillale FUBt? +o\uvserssenrsieeineeeninne, 98.6 96.8 106.0 107.5 108.2 104.9 0.4%
JBtFUe® L, 54.6 52.0 69.3 737 763 735 1.7%
Liquefied Petroleum Gas .......ovvevevnenronses 61.2 62.2 60.8 62.2 65.6 63.2 0.1%
Motor Gasoling® ..........ocvvvnviinnennnnn.. 115.0 114.8 119.2 120.9 1216 117.2 0.1%
Residual Fuel +..ouvvvuveivinieneneiininnnns 363 38.1 404 436 469 46.0 0.9%
Residual Fuel (dollars perbarrel) ................. 15.25 16.01 16.98 18.32 19.69 19.31 0.9%
] o - 92.1 924 97.6 99.4 100.4 96.4 0.2%
Yincludes cogenerators.
2ncludes Federal and State taxes on diese! fuel and excludes county and local taxes.
3Kerosene-type jet fuel,

4Sales weighted-average price for all grades. Includes Federal and State taxes and excludes county and local taxes.
Includes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.
Weighted averages of end-use fuel prices are derived from the prices in each sector and the comresponding sectoral consumption.

Sources: 1994 prices for gasoline, distillate, and jet fuel are based on prices in the Energy Information Administration (EIA), Pefroleum Marketing Annual 1994, DOE/EIA-0487(94)
{Washington, DC, August 1995). 1995 prices for gasoline, distillate, and jet fuel are based on prices in various issues of EIA, Petfroleum Marketing Monthly, DOE/EIA-0380(95/3-96/4)
{Washington, DC, 1995-1996). 1994 and 1995 prices for all other pefroleum products are derived from EIA, State Energy Price and Expenditures Report: 1993, DOE/E!A-0376(93)
{Washington, DC, December 1995). Projections: EIA, AEO97 National Energy Modeling System run AEQ97B.D100296K.
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Reference Case Forecast

Table A13. Natural Gas Supply and Disposition
(Trillion Cubic Feet per Year)

Reference Case
Supply and Disposition Annual Growth
1995-2015
1994 1995 2000 2005 2010 2015 (percent)

Production

Dry Gas Production” .......eevveiiiiinniainns 18.75 18.49 20.54 22.66 24.25 26.10 . 1.7%

Supplemental Natural Gas® e 0.11 0.13 0.08 0.06 0.06 0.06 -3.7%
NetImpors +.evveeririreererenreanennsnennens 246 2,68 3.46 3.69 392 4.23 2.3%

Canada .....coevnviiiinniiitiiienaiaianes 251 279 3.44 3.52 3.74 4.08 1.9%

MEXICO voviiiiii i e -0.04 -0.05 -0.10 0.1 -0.12 -0.12 3.9%

Liquefied Natural Gas ...............ovennnt. -0.01 -0.05 0.12 0.27 0.29 0.29 N/A
Total Supply +oevirieiiiiininieirereenaeannes 21.32 21.30 24,09 2641 28.23 30.39 1.8%
Consumption by Sector

Residential ....cvvviiviiiiiiiiiiiiiiiiiie 484 487 5.18 5.27 542 557 0.7%

Commercial .....viiiiiiiiiiiiiiiiiiaieae, 287 3.07 3.26 334 3.4 3.55 0.7%

Industrial® ... i 7.95 8.33 9.00 9.27 9.56 9.65 0.7%

Electric Generators® .......cvveiieiiiniinannn. 3.25 346 4.29 5.88 6.94 8.52 4.6%

Lease and Plant Fuel 5 ...............coeill 1.16 1.14 1.32 1.45 1.55 1.65 1.8%

Pipeline Fuel ... ooovviiiviiiii i 0.69 0.70 0.75 0.82 0.86 091 1.3%

Transportation® ............iiiiiiii. . 0.01 0.01 0.05 0.18 0.25 0.30 18.7%

L 1 20.77 21.58 23.86 26.22 28.01 30.16 1.7%

Discrepancy7 ................................ 0.55 -0.28 0.23 0.19 0.22 0.23 NA

TMarketed production {wet} minus extraction losses.

2Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Biu stabilization, and manufactured gas commingled and distributed with natural gas.

3ncludes consumption by cogenerators.

“includes all electric power generators except cogenerators, which produce electricity as a by product of other processes.

SRepresents natural gas used in the field gathering and processing plant machinery.

€Compressed natural gas used as vehicle fuel.

7Balancing item. Natural gas lost as a result of converting flow data measured at varying temperatures and pressures to a standard temperature and pressure and the merger of
different data reporting systems which vary in scope, format, definition, and respondent type. In addition, 1994 and 1995 values include net storage injections.

Btu = British thermal unit.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Figures for 1994 and 1995 may differ from published data due to internal conversion factors.

Sources: 1994 supply values and consumption as lease, plant, and pipeline fuel: Energy Information Administration (EIA), Natural Gas Annual 1994, DOE/EIA-0131(94)
(Washington, DC, November 1995) with adjustments to end-use sector consumption levels based on Form EiA-867, “Annual Nonutility Power Producer Report.” Other 1994
consumption derived from: EIA, State Energy Data Report 1993, DOE/EIA-0214(93) (Washington, DC, July 1995) with adjustments to end-use sector consumption levels based on
Form EIA-867, “Annual Nonutility Power Producer Report.” 1995 supplemental natural gas: EIA, Natural Gas Monthly, DOE/EIA-0130(96/6) (Washingion, DC, June 1996). 1995
imports and dry gas production derived from: EIA, Natural Gas Annual 1995, DOE/EIA-0131(95) (Washington, DC, November 1996). 1995 transportation sector consumption: EIA,
AEQ97 National Energy Modeling System run AEO97B.D100296K. Other 1995 consumption: EIA, Short-Temm Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October
1996) with adjustments to end-use sector consumption levels for consumption of natural gas by electric wholesale generators based on EIA, AEO97 National Energy Modeling
System run AEO97B.D100296K. Projections: EIA, AEO97 National Energy Modeling System run AEO97B.D100296K.
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Reference Case Forecast

Table A14. Natural Gas Prices, Margins, and Revenues
(1995 Dollars per Thousand Cubic Feet, Unless Otherwise Noted)

Reference Case
Prices, Margins, and Revenue An:::;_%::th
1994 1995 2000 2005 2010 2015 (percent)
Source Price
Average Lower 48 Wellhead Price’ .o 1.97 1.61 1.82 1.94 201 213 1.4%
Average Import Prce ....ovvveineneierienneionss 1.92 1.49 1.70 1.85 1.94 2.06 1.6%
Average"’ Cerersereresraririsrrensersrannes 1.96 1.59 1.80 1.93 2,00 212 14%
Dellvered Prices
Residential +.vvuvvivererninernenrnvannnnenns 6.58 6.18 5.79 5.65 5.43 533 0.7%
COmMErCial vuvvvvrrnrvroennsnonrssonnaranns 5.62 5.10 4.83 4.79 464 461 -0.5%
Industial® oo oveseeeee e 273 235 249 261 2.69 2.82 0.9%
Electric Generators .......................... 2.34 2.06 224 233 2.38 252 1.0%
Transponatlon b e ettt re e 5.93 594 6.08 6.38 6.93 127 1.0%
Average® .oiireiiiii e 4,09 367 3.59 3.55 349 3.52 0.2%
Transmission and Distribution Margins’
Residential +..vvvnvvrnvriinrnrenenrarninaenns 4,62 459 3.98 373 343 3.21 -1.8%
Commercial ...vvvrinrririiirininirieinenes 3.66 351 3.03 2.86 2.64 249 -1.7%
Industrial® ... 0.77 0.76 0.69 0.68 0.69 0.70 -0.4%
Eleciric Generators® ......vviveniiiiniinnns. 0.38 0.47 043 0.41 0.38 0.40 0.7%
Transportalxon5 .............................. 3.97 4.35 428 445 4.93 5.15 0.9%
Average ................................. 213 2.08 1.78 1.62 1.49 1.40 -2.0%
Transmission and Distribution Revenue
(billten 1995 dollars)
Residential +.ovvvnvrvrrerrnreenerarnennaenns 2234 22.35 20.64 19.66 18.56 17.91 -1.1%
Commercial +vvvvrurnvrerrrnvnrorenrieniaens 10.50 10.79 9.89 9.56 9.08 8.85 -1.0%
Industial® ..o 6.12 6.31 6.18 6.32 6.57 6.72 0.3%
Electric Generators® ..........ooeviiiiinenn.t. 1.24 1.61 1.85 240 261 342 3.8%
Transportation® ... .evvevrernrrnernnennanns. 0.04 0.04 0.23 0.79 1.25 1.56 19.7%
Tolal vuvervnenenrincnsnrcnsnrarsonasssnss 40.23 41.11 38.79 38.73 38.08 3845 -0.3%

’Represents lower 48 onshore and offshore supplies.

2Quanlity -weighted average of the average lower 48 wellhead price and the average price of imports at the U.S. border.

lncludes consumplion by cogenerators.

“includes all electric power generators except cogenerators, which produce electricity as a by product of other processes.

5Compressed natural gas used as a vehicle fuel.

6Welghted average prices and margins, Weights used are the sectoral consumption values excluding lease, plant, and pipeline fuel.

TWithin the table, “ransmission and distribution” margins equal the difference between the delivered price and the source price (average of the wellhead pnce and the price of
Imports at the U,S. border) of natural gas and, thus, reflect the total cost of bringing natural gas to market. When the term “transmission and distribution® margins is used in today's
nafural gas market, it generally does not include the cost of independent natural gas marketers or costs associated with aggregation of supplies, provisions of storage, and other
services, As used here, the term includes the cost of all services and the cost of pipeline fuel used in compressor stafions.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1994 residential, commercial, and transportation delivered prices; average lower 48 wellhead price; and average import price: Energy Information Administration (EIA),
Nalural Gas Annual 1994, DOE/EIA-0131(94) (Washington, DC, November 1995). 1994 electric generators delivered price: Form FERC-423, “Monthly Report of Cost and Quality of
Fuels for Electric Plants,” 1994 and 1995 industrial delivered prices based on EIA, Manufacturing Energy Consumption Survey 1991. 1995 residential and commercial delivered
prices, average lower 48 wellhead price, and average import price: EIA, Natural Gas Monthly, DOE/EIA-0130(96/6) (Washington, DC, June 1996). Other 1994 values, other 1995
values, and projections: EIA, AEQ97 National Energy Modeling System run AEO978.0100296K.
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Reference Case Forecast

Table A15. Oil and Gas Supply

Reference Case A | Growth
. nnual Gro
Production and Supply 1995-2015
1994 1995 2000 2005 2010 2015 {percent)
Crude Oil
Lower 48 Average Wellhead Price’ ) .
(1995 dollars perbamel) .. .covevieiiiiiiien e, 14.66 15.58 18.00 19.36 20.02 19.85 1.2%
Production (million barrels per day)?
US.Total seeiieniiiiiiiiiiiinieneanasens 6.66 6.56 5.87 549 5.39 5.23 1.1%
Lowerd80nshore ......coveviiiniiiininiannen 3.96 3.82 343 3.04 3.04 3.07 -1.1%
Conventional .....oevvniiiniiiiiieiiii i 3.34 3.24 2.89 244 2.36 2.33 -1.6%
Enhanced Oil Recovery .......covvveiviniann. 0.62 0.58 0.54 0.60 0.69 0.75 1.3%
Lower48 Offshore .......covvviiviiiiiiiiiat, 1.14 1.26 1.33 1.50 1.57 1.53 1.0%
Alaska ... 1.56 1.48 1.11 0.94 0.77 0.63 -4.2%
Lower 48 End of Year Reserves (billion barrels) ...... 17.82 17.18 15.13 15.26 15.51 16.61 -0.5%
Natural Gas
Lower 48 Average Wellhead Price’
(1995 dollars per thousand cubicfeet) ......o0vvees 197 1.61 1.82 1.94 2,01 213 1.4%
Production (trillion cubic feet)®
US.Total cerniiiiiiniiiiiriinincnseneenaeens 18.75 18.48 20.54 22,66 24.25 26.10 1.7%
Lowerd80nshore . ...covvvevieniiiiiiiinnine, 13.22 13.00 13.85 15.75 17.19 18.59 1.8%
Associated-Dissalved® ........oiiiiiiiiiiin.ns 1.89 1.85 1.53 1.28 1.21 1.18 2.2%
Non-Associated . .....covviiiiiniiiiiiinnt 11.34 1115 12.31 1447 15.98 17.40 2.2%
Conventional ........covviiiiiiiiiiiina., 8.08 7.92 9.29 11.21 1233 13.28 2.6%
Unconventional ...........ocoevieiiiin.t, 3.26 3.24 3.02 3.26 3.66 4.13 1.2%
Lower 48 Offshore .. ......cooviiiiiiiiaiain., 5.10 5.05 6.20 6.39 6.51 6.94 1.6%
Associated-Dissolved® .......coiiiiiiiniinnnn. 0.72 . 0.71 0.73 0.78 0.81 0.80 0.6%
Non-Associated . ....covtieiieiiiiennaiennnann 4.38 434 5.47 5.61 5.70 6.14 1.8%
Alaska ...t e 042 0.42 0.49 0.52 0.55 0.58 1.6%
U.S. End of Year Reserves (trillion cubic feet) ........ 154.10 155.03 162.96 174.73 187.05 188.42 1.0%
Supplemental Gas Supplies (trillion cubic 1’eet)5 ...... 0.11 0.13 0.08 0.06 0.06 0.06 -3.7%
Total Lower 48 Wells Completed (thousands) ........ 21.00 18.52 29.15 34.33 37.60 41.75 4.1%

1Represents lower 48 onshare and offshore supplies.
Includes lease condensate.
Market production (wet) minus extraction losses.
Gas which occurs in crude oil reserves either as free gas (associated) or as gas in solution with crude oil (dissolved).
SSynthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Btu stabilization, and manufactured gas commingled and distributed with natural gas.
Note: Totals may not equal sum of components due to independent rounding. Figures for 1994 and 1995 may differ from published data due to intemal conversion factors.
Sources: 1994 lower 48 onshore, lower 48 offshore, Alaska crude oil production: Energy Information Administration (EIA), Petroleum Supply Annual 1994, DOE/EIA-0340(94)1
(Washington, DC, May 1995). 1994 U.S. crude oil and natural gas reserves: ElA, U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, DOE/EIA-0216(94) (Washington,
DC, October 1995). 1994 natural gas lower 48 average wellhead price, Alaska, folal natural gas production, and supplemental gas supplies: ElA, Natural Gas Annual 1994,
DOE/EIA-0131(94) (Washington, DC, November 1995). 1994 and 1995 crude ol lower 48 average wellhead price: EIA, Office of Integrated Analysis and Forecasting. 1994 and 1995
total wells completed: EIA, Office of Integrated Analysis and Forecasting. 1995 lower 48 onshore, lower 48 offshore, Alaska crude oil production: EIA, Petroleum Supply Annual 1995,
DOE/EIA-0340(95) (Washington, DG, May 1996). 1995 natural gas lower 48 average wellhead price: EIA, Natural Gas Monthly, DOE/EIA-0130(96/06) (Washington, DC, June 1936).
1995 total natural gas production derived from: EIA, Natural Gas Annual 1995, DOE/EIA-0131(95) (Washington, DG, November 1996). Other 1994 and 1995 values: EIA, Office of
Integrated Analysis and Forecasting. Projections: EIA, AEOS7 National Energy Modeling System run AEC978.D100296K.
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Reference Case Forecast

Table A16. Coal Supply, Disposition, and Prices
(Million Short Tons per Year, Unless Otherwise Noted)

Reference Case Annual Growth
nnual Gro
Supply, Disposition, and Prices 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
Production’
Appalachia ...ovvviieiiriii e 445 435 452 M 479 494 0.6%
Interior o.vuveiniiii e 179 169 162 157 165 160 0.3%
- N 408 429 491 548 557 614 1.8%
East of the Mississippi ......... e e 566 544 553 538 579 586 0.4%
West of the Mississippi ....ovvvvnvnvnrerenrennn 467 489 552 608 622 682 1.7%
Tolal vovvivnrnonosnrnnvanasorsssosnsanass 1034 1033 1105 1146 1201 1268 1.0%
Net Imports
Imponts ,....... e reereraer e 8 7 8 8 9 9 09%
EXPOMS oo vvrenrnrenrornineerenenosnenssnes Il 89 96 102 111 121 1.6%
Tolal ovvrvrenrsrsorosnorarassssnsnsasans -63 -81 -88 94 <103 112 1.6%
TOlal SUPPI v vvvverrrnvnevnerenrnnsenenenns 971 951 1017 1052 1098 1156 1.0%
Consumption by Sector
Residential and Commercial .. ............uunen. 6 6 6 6 6 6 0.0%
Industrial® L. e uest e 75 73 79 84 87 91 1.1%
CokaPlants ....ovvvrerirnrenmrncrnannennnn 32 33 29 26 23 20 -2.4%
Electric Generators® .........ovivviinniinnns. 817 847 903 938 983 1039 1.0%
L 930 959 1017 1054 1099 1156 0.9%
Discrepancy and Stock Change® ....oovinvennnn. 41 -8 0 .2 -1 -1 NA
Average Minemouth Price
(1995 dollars per shortfon) ........ovvvvnvnnnnn. 19.89 18.83 18.38 17.47 16.92 15.46 -1.0%
(1995 dollars per million Bt) ........oeveenen... 0.93 0.88 0.87 0.83 0.81 0.74 -0.9%
Delivered Prices {1995 dollars per short ton)®
1 3334 3230 3234 31.18 29.72 28.12 0.7%
Coke Plants ......evvivnrnrnineniinnnnnnnnss 47.70 46.94 46.69 46.03 4232 39.79 -0.8%
Electric Generators
(1995 dollars per shortton) .........covnvunnen. 28.72 27.01 2639 2497 24.23 2247 -0.9%
(1995 dollars per million Btu) ......oevvenennnnn. 1.38 1.32 1.29 1.24 1.20 in -0.9%
T T 29.74 28.11 27.45 25.99 25.05 23.23 0.9%
L 4091 39.51 39.08 37.96 3547 3291 -0.9%

Yincludes anthracite, bituminous coal, and lignite.

2production plus net imports and net storage withdrawals,

%Includes consumption by cogenerators.

%ncludes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.

SBalancing item: the sum of production, net imports, and net storage minus total consumption.

SSectoral prices weighted by consumption tonnage; weighted average excludes residential/ commercial prices and export free-alongside-ship (f.a.s.) prices.

7F.as, price at U.S. port of exit.

N/A = Not applicable.

Biu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1994: Energy Information Administration (EIA), Coal Industry Annual 1994, DOE/EIA-0584(94) (Washington, DG, October 1995). 1995 data derived from: EIA, Coal
Industry Annual 1994, DOE/EIA-0584(94) (Washington, DC, October 1995). Projections: EIA, AEO97 National Energy Modeling System run AEO97B.D100236K.
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Reference Case Forecast

Table A17. Renewable Energy Generating Capacity and Generation
(Thousand Megawatts, Unless Otherwise Noted)

Reference Case

" " Annual Growth
Capacity and Generation 1995-2015
1994 "1995 2000 2005 2010 2015 (percent)
Electric Generators'
(excluding cogenerators)
Capability
Conventional Hydropower ...........c.ocveiuen. 78.19 7848 80.05 80.33 80.38 80.38 0.1%
Geothemal® ...ttt 297 297 3.10 3.04 3.19 346 0.8%
Municipal Solid Waste ..............oooeiailats 232 243 2.85 3.34 3.89 4.19 2.7%
Wood and Other Biomass® ...........eeuvvnnnns 1.78 1.86 1.86 2.00 2.21 3.92 3.8%
SolarThermal ..oovvveiivnenceneinerenienanns 0.35 0.36 0.38 042 0.50 0.63 2.8%
Solar Photovoltalc .......covvveenirennannnne.. 0.01 0.01 0.02 0.08 0.19 0.35 18.6%
Wind..ovvieiiii e e 1.79 1.83 2.26 297 378 5.39 5.6%
Total vviiinennniinsncarsnsnrasnenensenes 87.41 87.95 90.52 9217 94,14 98.32 0.6%
Generation (billion kilowatthours)
Conventional Hydropower ...........coovvevnen. 259.92 309.82 301.51 303.59 304.11 304.21 -0.1%
Geothermal2 ..........cciiiiiiiiiiniaas 17.06 14.66 17.70 17.94 19.46 22.04 2.1%
Municipal SolidWaste ......c.ovveviiiiineienns 17.38 18.69 18.96 2233 26.12 28.18 2.1%
Wood and Other Biomass® ...........coovennns 9.40 7.12 8.61 9.24 10.73 22.72 6.0%
SolarThemmal .. .. ..oiiiiiiiiii e i iiiiiennns 0.82 0.82 0.97 1.10 1.38 1.78 3.9%
Solar Photovaltaic .......cocvvvniniiiniannn 0.00 0.00 0.08 0.22 0.48 0.87 30.9%
Wind ..o e i e 348 3.17 493 6.80 9,15 13.80 7.6%
Total coviiinieeninneiraseasnionnansancnes 308.07 354.28 352,77 361.21 37143 393.62 0.5%
Cogenerators®
Capability
Municipal SolidWaste ............cveineiiin.t. 0.40 0.41 0.41 0.43 0.44 0.45 0.6%
BIOMASS .. vvvveeireieere e 511 5.79 6.17 6.88 7.38 7.75 1.5%
L 6.1 6.19 6.59 731 7.82 8.21 1.4%
Generation (billion kilowatthours)
Municipal SolidWaste ........ccovvieeinennen.n. 1.93 1,97 2.01 2.08 213 217 0.5%
BIOMASS +.tviienenreiee et 37.69 39.58 42,29 47.05 50.37 52.90 1.5%
| 39.62 41,55 44.30 49.12 52.50 5§5.07 1.4%

Tincludes grid-connected utilities and nonutilities other than cogenerators. These nonutility facilities include small power producers, exempt wholesale generators and generators at

industrial and commercial facilities which do not produce steam for other uses.
2includes hydrothermal resources only {hot water and steam).
3ncludes projections for energy crops after 2010.
4Cogenerators are faciliies whose primary function is not electricity production.

Notes: Totals may not equal sum of components due to independent rounding. Net summer capability has been estimated for nonutility generators for AEO97. Net summer
capability is used to be consistent with electric utility capacity estimates. Data for electric utility capacity data are the most recently available data as of August 15, 1996. Additional

refirements are also determined on the basis of the size and age of the units. Therefore, capacity estimates may differ from other Energy Information Administration sources.

Sources: 1994 and 1995 electric utility capability: Energy Information Administration (EIA), Form EIA-860 “Annual Electric Utility Report.” 1994 and 1995 nonutility and cogenerator
capability: Form EIA-867, “Annual Nonutility Power Producer Report.” 1994 and 1995 generation: EIA, Annual Energy Review 1995, DOE/EIA-0384(95) (Washington, DC, July 1996).

Projections: EIA, AEO97 National Energy Modeling System run AEO978.D100296K.
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Reference Case Forecast

Table A18. Renewable Energy, Consumption by Sector and Source’
(Quadrillion Btu per Year)

Reference Case Annual Growth
nnual Gro
Sector and Source 19952015
1994 1995 2000 2005 2010 2015 (percent)
Marketed Renewable Energy?

Resldential voveverennerineneriornncnnens [N 0.56 0.57 0.57 0.56 0.55 0.54 -0.3%
Wood ..osrrvrienrnnririenennnnineinines 0.56 0.57 0.57 0.56 0.55 0.54 -0.3%

Commerclal®..vvvvevnernenns Ceressesiasensas 0.00 0.00 0.00 0.00 0.00 0.00 0.8%
Biomass ,..... Preer s saserrirer e rrenns 0,00 0.00 0.00 0.00 0.00 0.00 0.8%

Industrial® ..oeevenreneininennennn, evereanas 17 174 191 212 228 2.40 1.6%
Convenfional Hydroelechic . ...overenvvnnnnnnen. 0.03 0.03 0.03 0.03 0.03 0.03 NA
Municipal Solid Waste ............covvvnennst. 0.00 0.00 0.00 0.01 0.01 0.01 1.0%
BiOMass .vvvvsvnerrrnnrineiiininiiaiarens 1.67 1.70 1.87 2.08 2.24 2.36 1.7%

Transportation ..oeovvuvnennrnnnes ereseivenss 0.09 0.08 0.10 0.10 0.10 0.15 3.5%
Ethanol used in E85% ........covvvervrenninnsss 0.00 0.00 0.00 0.02 0.06 0.09 22.7%
Ethanol used in Gasoline Blending ................ 0.08 0.08 0.10 0.08 0.04 0.07 -0.7%

Electric Generators® .......... cevesserearanas 3.54 3.99 4,05 4.18 436 - 468 0.8%
Conventional Hydroelectric . ...........coevennn.en 267 3.18 3.10 3.12 3.13 313 0.1%
Geothermal ,....oovvnevnevniinniiieinerenne, 0.45 0.39 0.49 0.52 0.58 0.69 3.0%
Municipal SolidWaste ............ccvvenvnneen, 0.28 0.31 0.31 0.37 043 046 2.1%
Biomass .....ovveveriiinnninn., Peenennenes 0.10 0.07 0.09 0.10 0.1 0.23 6.0%
SolarThemmal ....ovvevvnvnnenneininnnnnnss 0.01 0.01 0.01 0.01 0.01 0.02 3.9%
Solar Photovoltaic .....vvuvvnennereernnnnnnese 0.00 0.00 0.00 0.00 0.00 0.01 30.9%
Wind...........ovs e r s s reas e 0.04 0.03 0.05 0.07 0.09 0.14 7.6%

Total Marketed Renewable Energy ............... 590 6.37 6.64 6.96 7.29 7.7 1.0%

Non-Marketed Renewable Energy’

Selected Consumption

Resldential . vvvvrrronennernrsnnss seresraveas 0.02 0.02 0.03 0.05 _ 006 0.08 6.5%
Solar Hot Water Healing ............ prareiees 0.01 0.01 0.01 0.01 T 001 0.01 0.3%
Geothermal Heat Pumps ...ovvvvnvrirneneninen. 0.01 0.01 0.02 0.04 0.05 0.07 9.4%

Commerclal ............ Vewssesvensansarennae 0.01 0.01 0.02 0.03 0.03 0.04 5.8%

Solar Thermal .......... Ceresesensaretaresans 0.01 0.01 0.02 0.03 0.03 0.04 5.8%

TAclual heat rates used to determine fuel consumption for all renewable fuels except hydropower, sofar, and wind. Consumption at hydraelectric, solar, and wind faciliies
determined by using the fossil fuel equivalent of 10,280 Btu per kilowatthour.

ZIncludes noneleclric renewable eneray groups for which the energy source is bought and sold in the marketplace, although all transactions may not necessarily be marketed, and
marketed renewable energy inputs for electricity entering the marketplace on the electric power grid.

Svalue is less than 0,005 quadiillion Btu per year and rounds to zero.

4Includes all electricity production by industrial and other cogenerators for the grid and for ovm use.

SExcludes motor gasoline component of E85.

8ncludes renewable energy delivered to the grid from electric utilities and nonutilities. Renewable energy used in generating electricity for own use is included in the individual
sectoral electricity energy consumption values.

7includes selected renewable energy consumption data for which the energy is not bought or sold, either directly or indirectly as an input fo marketed energy. The Energy
Information Administration does not estimate or project total consumption of nonmarketed renewable energy.

N/A = Not available,

Btu = British thermal unit,

Notes; Totals may not equal sum of components due to independent rounding.

Sources: 1994 ethanol; Energy Information Administration (EIA), Annual Energy Review 1994, DOE/EIA-0384(94) (Washington, DC, July 1995). 1994 and 1995 electric
generators: EJA, Form EIA-860, “Annual Electric Utility Report,” and EIA, Form EIA-867, “Annual Nonutility Power Producer Report.” Other 1994: EIA, Office of Integrated Analysis
and Forecasting. 1995 ethanol: EIA, Petroleum Supply Annual 1995, DOE/EIA-0340(95/1) (Washington, DC, May 1996). Other 1995: EIA, Office of Integrated Analysis and
Forecasting. Projectlons: EIA, AEO97 National Energy Modeling System run AEQ978.D100296K.
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Reference Case Forecast

Table A19. Carbon Emissions by Sector and Source
(Million Metric Tons per Year)

Reference Case
Sector and Source Annual Growth
1995-2015
1994 1995 2000 2005 2010 2015 {percent)
Residential
Petroleum . ..........cooiinaL, e 253 25.0 25.0 24.3 237 234 -0.3%
Natural Gas ....oovveriiiriieiiiiinnneinnnns "7 72.1 76.8 78.1 80.3 825 0.7%
L0 | 14 1.4 1.3 1.2 1.1 1.1 -1.3%
Electricity ......oovirennieiiiieiiiiiinininn, 172.0 1756 189.3 201.0 2164 238.3 1.5%
L 270.5 2740 292.4 304.6 3214 345.3 1.2%
Commercial
Petroleum ........coooiiiiiiiiiii 145 134 11.9 11.8 11.7 1.7 -0.7%
NatralGas ....ovevveinninniiniiieinnnnnns, 426 45.6 484 49.5 50.9 526 0.7%
B & 20 20 2.1 22 23 23 0.7%
Electicity .....cvviiiiniiiiiiiiiiiiinann, 155.6 159.3 170.6 180.2 189.9 204.4 1.3%
- 2148 220.3 233.0 2438 254.7 271.0 1.0%
Industrial !
Petroleum . .......viiiii it 95.6 924 99.2 104.9 108.9 111.9 1.0%
NatURI GASZ . ettt 133.3 138.6 151.1 157.1 162.7 165.6 0.9%
L7 | 60.2 62.8 634 63.6 63.5 63.8 0.1%
Electricity .....coovviveiniiiii i 172.0 170.5 186.8 201.7 2134 22714 1.4%
Total oottt e 461.0 464.3 500.6 521.3 548.5 568.4 1.0%
Transportation
Petroleum . ..coonr e 439.8 4535 504.0 544.1 5734 586.7 1.3%
Natural Gas® ... osee et 10.3 10.5 11.9 14.8 16.5 17.9 2.7%
Other® ool 0.0 0.0 0.1 05 12 16 22.6%
Electicily ....cvvnviriiiiiiii i, 1.0 1.0 1.2 39 6.7 84 11.3%
1 451.1 465.1 517.2 563.3 597.7 614.5 1.4%
Total Carbon Emissions
Petroleum ......ooviiiiiii i 575.2 584.4 640.2 685.1 7177 733.6 1.1%
Natural Gas .....ccovriiiiiiiiiinnnenninnnns 257.9 266.7 288.1 299.6 310.3 318.7 0.9%
[ e -~ 636 66.2 66.8 67.0 66.9 67.2 0.1%
Ot oo 0.0 0.0 0.1 05 1.2 1.6 22.5%
Electricity ....coovvvnenniiiiiiiiiiieiiiian, 500.6 506.3 547.9 586.9 626.4 678.1 1.5%
Total veeiieiiiii it iiii e e w. 13974 1423.7 1543.1 1638.9 17224 1799.3 1.2%
Electric Generators
Petroleum . ...oiii i e 209 144 114 12.2 12.0 132 -0.4%
Natural Gas .....ccviiieiiiniiiirinnernnns. 474 50.9 63.1 86.5 102.1 125.4 4.6%
L 4323 4411 4737 488.2 512.3 539.5 1.0%
1 | 500.6 506.3 547.9 586.9 626.4 678.1 1.5%
Total Carbon Emissions
Petroleum .......coieiinii i 596.1 598.7 651.3 697.2 7297 746.9 1.1%
Natural Gas .....ovvvrinieiiiiiiiiiniennnnnn 305.3 317.6 351.3 386.1 4124 - 4441 1.7%
[ 495.9 507.3 540.5 555.2 579.2 606.7 0.9%
Other oo 0.0 0.0 0.1 0.5 1.2 1.6 22.5%
Total oottt et et i e aaeea 1397.4 1423.7 1543.1 1638.9 17224 1799.3 1.2%
Carbon Emissions
(tonS Perperson) «.vevevessusesnenresnarassnns 54 5.4 56 5.7 58 58 0.3%

Tincludes consumption by cogenerators.
2lncludes lease and plant fuel.
3ncludes pipeline fuel natural gas and compressed natural gas used as vehicle fuel.
er” includes methanol and liquid hydrogen.
SMeasured for delivered energy consumption.
slncludes alt electric power generators except cogenerators, which produce electricity as a by-product of other processes.
Measured for total energy consumption, with emissions for electric power generators distributed to the primary fuels.

Note: Totals may not equal sum of components due to independent rounding.

Sources: Utility coal carbon emissions from Energy Information Administration (EIA), Emissions of Greenhouse Gases in the United States, 1987-1992, DOE/EIA-0573
(Washington, DC, November 1994). Carbon coefficients from EIA, Emissions of Greenhouse Gases in the United States 1995, DOE/EIA-0573(95) (Washington, DC, October 1996).
1994 consumption estimates based on: EIA, State Energy Data Report 1993, DOE/EIA-0214(93) (Washington, DC, July 1995). 1995 consumption estimates based on: EIA, Short
Term Energy Outiook, DOE/EIA-0202(36/4Q) (Washington, DC, October 1996). Projections: EIA, AEO97 National Energy Modeling System run AEO978.0100296K.
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Reference Case Forecast

Table A20. Macroeconomic Indicators
(Billion 1992 Chain-Weighted Dollars, Unless Otherwise Noted)

Reference Case Annual Growth
nnual Gro
Indlcators 1995-2015
1994 1995 2000 2005 2010 2015 (percent)
GDP Impliclt Price Deflator
(index 1992=1.000) ........ cevrnens cressanennane 1.049 1.076 1.217 1411 1.667 1.986 3.1%
Real Gross Domestic Product ....... Cherseurasens 6604 6739 7544 8390 9185 9880 1.9%
Real Consumplion ........covvvnevnevnnennennenns 4471 4579 5145 5673 6220 6708 1.9%
Real Investment ........covvniririinennnnnnns, 980 1011 1212 1366 1487 1592 23%
Real Government Spending .........covvveveninns. 1260 1261 1292 1364 1440 1499 0.9%
Real Exports . ..0vvvnvnvnnenenensrnnnennnsens 715 775 1062 1395 1723 2037 5.0%
Real Imports +ovvvnvnvnirenrenrnisnininnenennnn. 823 889 1166 1395 1661 1921 39%
Real Gross Domestic Product
(1987 fixed-weighted dollars) ...................... 5522 5677 6492 7317 8145 8817 22%
Real Disposable Personal Income
(1987 fixed-welghted dollars) .......ovvvenvrannens 3894 4047 4598 5113 5644 6109 21%
Index of Manufacturing Gross Output
(Index 1987=1.000) ..oevvnrurvenersnrenseranenss 1.211 1.246 1.406 1.590 1.765 1.904 21%
AA Utility Bond Rate (percent) ........cvvvennnn..n. 8.21 7.76 6.83 6.27 6.11 6.16 NA
90-Day U.S. Government Treasury Bill Rate
(T 425 5.49 5.02 431 4.15 4.04 NA
Real Yield on Government 10 Year Bonds
fPereent) ..vvvririniiiie e 5.44 5.22 334 207 1.35 1.24 NA
Real 90-Day U.S, Government Treasury Bill Rate
{porcent) ..vvvreriiiiiiiiii e 1.98 2.94 230 1.10 0.71 0.35 NA
Real Utility Bond Rate (percent) .......covvvennnnns 5.94 5.21 412 3.06 267 246 NA
Dellvered Energy Intensity
(thousand Btu per 1992 dollar of GDP)
Delivered ENBIgY v vvvvvvevevnennrnenuencareens 10.09 10.11 9.81 9.35 8.94 8.58 -0.8%
Total ENBIGY v vvvevrenrnrneninvesenenrarennns 13.44 13.50 12.98 12.33 11.76 11.23 0.8%
Consumer Price Index (1982-84=1.00) ............... 1.48 1.52 1.76 2.08 249 3.01 3.5%
Employment Cost Index {June 1989=1.00) ............ 1.18 1.22 1.42 1.66 1.99 239 34%
Unemployment Rate (percent) .............ccevntnn 6.10 5.59 5.25 5.64 5.70 5.67 NA
Million Units
Truck Deliveries, Light-Duty .........cceoevann.n. 6.06 6.10 6.81 7.03 7.32 7.73 1.2%
Unit Sales of Automobiles ............covvvuuans 8.99 8.67 955 10.14 10.07 9.89 0.7%
Millions of People
Population with Armed Forces Overseas ............. 261.0 2636 2756 2871 298.9 3.2 0.8%
Population (aged 16andover) ...........oueuneen. 200.1 202.1 212.8 223.8 2354 2458 1.0%
Employment, Non-Agriculture ............covinntn. 1134 116.1 126.5 138.6 149.9 158.6 1.6%
Employment, Manufacturing ...........coceneunenn. 18.1 18.2 17.9 18.1 18.0 174 0.2%
Labor FOICe ...vvvvnvonennererronrnnennonennns 131.0 1323 140.4 1497 157.3 161.1 1.0%

GDP = Gross domestic product,

Btu = British thermal unit,

N/A = Not available.

Sources: 1994 and 1995 Data Resources Incorporated (DRI), DRI Trend0296. Projections: Energy Information Administration, AEO97 National Energy Modeling System run
4EQ97B.D100296K.
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Reference Case Forecast

Table A21. International Petroleum Supply and Disposition Summary

(Million Barrels per Day, Unless Otherwise Noted)

Reference Case

Supply and Disposition An1n ;:sl(zig;:;vlh
1994 1995 2000 2005 2010 2015 (percent)
World OIl Price (1995 dollars per barrel)! ........... 15.94 17.26 18.20 19.72 20.41 20.98 1.0%
Production®
OECD
US.(50states) ...ovvvivneiiiiiniiiinniennen. 9.34 9.29 8.82 8.67 8.75 8.76- 0.3%
Canada .....o.vvniininiiiiiiiiiiiiiieiieaa 233 244 255 246 235 224 -0.4%
Mexico v.vvvieii e 3.18 3.09 3.20 3.13 3.07 3.00 -0.2%
OECD EUrope® ...nvvvvene e 6.13 6.55 6.92 6.05 5.20 425 2.1%
OtherOECD .. vvvvii i it iiieriennenean 0.73 0.74 0.76 0.71 0.65 0.60 1.1%
TotalOECD vuvvnieienrniiieinennsnasennes 21.70 22,11 22.25 21.01 20.02 18.84 -0.8%
Developing Countries
Other South & Central America .........ovvuvenn. 2.82 3.06 4.06 418 3.99 381 1.1%
PacificRim .....oovvnviiiiniiiii i 1.89 2.04 212 226 247 2.02 -0.1%
OPEC....ciiiiiii it eeieiiviiaens 27.50 28.07 33.04 4210 50.64 60.35 3.9%
Other Developing Countries ...........cccevnt.... 3.82 4.05 5.1 5.07 4.72 4.28 0.3%
Total Developing Countries «vevvvrervanernenns 36.02 37.21 4433 53.61 61.51 70.45 3.2%
Eurasia
Former SovietUnion .........coovvviviinnn., 7.01 6.96 7.28 8.34 943 10.09 1.9%
Eastemn EUrope .....ovveiiiniiiiienraninnnt 0.30 0.31 0.27 0.23 0.21 0.18 2.7%
L0 11 2.94 3.02 3.14 3.04 3.00 2.94 0.1%
Total EUrasia o vvevsvenricerennernsncnnnss 10.25 10.29 10.69 11.62 12.64 13.21 1.3%
Total Production ......oevvieivnineriinincanens 67.98 69.62 .21 86.24 94.17 102.50 2.0%
Consumption
OECD
US. (B0states) . ooveneinineineneirenncnnnnnns 17.72 17.73 19.39 20.68 21.60 22.12 11%
US. Termitories «..ovvevnininineniarnennnnen. 0.24 0.26 0.30 0.35 0.38 0.42 2.4%
Canada .......ovvviiiniiiiiiiiiieninnan . 1.73 1.76 1.88 2.01 2.14 229 13%
Mexico ..ot e e 1.94 1.96 212 2.39 2.69 3.02 22%
- 5.67 5.73 6.37 6.85 731 7.78 1.5%
Australia and New Zealand ........cevevnnnn..s. 0.92 0.96 1.02 1.10 1.17 1.24 1.3%
OECD EUIOPE® ..o\ vvineieeeeiinieennnns 13.59 13.88 14.29 14.80 15.12 15.41 0.5%
TOtalOECD ..uvvvnveierenrnraeriencncnonns 41,80 4228 45.38 48.18 50.41 52.28 1.1%
Developing Countries
Other South and Central America ................. 347 358 3.94 431 462 492 1.6%
PacificRim ......ocvviiiiiiiiiiin e, 4.64 4.87 5.79 172 9.07 10.73 4.0%
L0 474 4.94 5.62 6.30 7.06 791 2.4%
Other Developing Countries ..........covuveen.., 4.60 479 6.05 7.20 7.95 8.75 3.1%
Total Developing Countries .vvveveerenenrnanes 17.46 18.19 21.42 25,53 28.70 32.31 2.9%
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Reference Case Forecast

Table A21. International Petroleum Supply and Disposition Summary (Continued)
(Million Barrels per Day, Unless Otherwise Noted)

Reference Case Annual Growth

nnual Gro!

Supply and Disposition 1995-2015

1994 1995 2000 2005 2010 2015 (percent)

Eurasla
Former SovietUnion ........oovvnviinvninns, 4.80 475 4.88 5.80 6.74 7.65 24%
Eastem EUrope ...vvvvvvnnrinvnninrvnnnnienns 1.35 1.39 1.49 1.51 1.72 1.96 1.7%
17111 3.12 331 440 552 6.89 859 4.9%
TotalEurasla .oooveveneninnnnnnesnnensnnnns 9.28 9.46 10.78 12.84 15.36 18.21 3.3%
Total Consumption +.v.vveveensrsscsssosassroass 68.53 69.92 7757 86.54 94.47 102.80 1.9%
Non-OPEC Production ...........ovvnvnnennns Ve 40.48 4155 44.23 44.14 4353 4215 0.1%
Net Eurasia EXports ... vvvveverninnnernnninnnnes 0.97 0.83 -0.09 -1.22 272 -4.99 NA

OPEC Market Share ........ovvvvvuvennninnnnsns 0.40 0.40 0.43 0.49 0.54 0.59 1.9%

YAverage refiner acquisition cost of imported crude oil.

?ncludes production of crude oil (including lease condensates), natural gas plant liquids, other hydrogen and hydrocarbons for refinery feedstocks, alcohol, liquids produced from

coal and other sources, and refinery gains.
%0ECD Europe includes the unified Germany.
N/A = Not available.

OECD = Organization for Economic Cooperation and Development - Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, ltaly,
Japan, Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom, and the United States {including

territories),

Pacific Rim = Hong Kong, Malaysia, Philippines, Singapore, South Korea, Taiwan, and Thailand.
OPEC = Organization of Petroleum Exporting Countries - Algeria, Gabon, Indonesia, lran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, and

Venezuela.

Eurasia = Albania, Bulgaria, China, Czech Republic, Hungary, Poland, Romania, Slovak Republic, the Former Soviet Union, and the Former Yugoslavia.
Note: Totals may not equal sum of components due to independent rounding.

Sources: 1994 and 1995 data derived from: Energy Information Administration (EIA), Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996).
Projections: EIA, AEO97 National Energy Modeling System run AEO97B.D100296K.
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Appendix B
Economic Growth Case Comparisons

Table B1. Total Energy Supply and Disposition Summary
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 © 2010 2015
Supply, Disposition, and Prices 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Production
Crude Oif and Lease Condensate ............. 13.89 11.46 11.62 11.76 11.18 1.4 11.64 10.80 11.08 11.36
Natural Gas Plant Liquids .................. 237 2.90 3.01 313 284 3.04 3.26 3.22 347 3.70
Dry Natural Gas ........ccvvnenuenennenn. 19.01 22.46 23.30 24.19 23.39 24.93 26.73 24.97 26.83 28.68
L | 21.98 2342 23.99 25.07 24.35 25.16 26.59 25.07 26.46 29.06
Nuclear Power ..........cccoeiiineinatn. 749 6.98 6.98 6.98 6.55 6.55 6.55 479 479 4.79
Renewable Energy’ ....ovvvvneneinnnns. 6.29 6.73 6.88 7.04 7.00 7.25 7.51 7.22 7.7 8.18
o 1.34 0.41 042 041 0.39 0.39 042 0.40 0.42 0.45
Total cvinineeniiiarinsincinsensnens 72,08 74.36 76.19 78.58 75.70 78.73 82.69 76.47 80.75 86.21
Imports
Crude 013 .o 15.69 20.16 20.72 21.33 20.94 21.19 2213 21.39 22.23 23.09
Petroleum Products® ...........oouvinnnn.. 3.19 6.15 6.79 747 6.77 8.23 8.89 6.65 8.35 19.92
NaturalGas ....covvvnviiinnnininennnnn. 2.90 3.98 3.98 3.98 423 4.23 4.23 4.55 455 455
Other lmports5 .......................... 0.60 0.64 0.67 0.70 0.62 0.67 0.71 0.58 0.64 0.69
< | 22,38 30.93 32.16 3349 3257 3431 35.96 33.18 3577 38.25
Exports
T 2.02 1.80 1.92 2.16 1.84 1.94 2.01 1.83 1.97 2.09
NaturalGas ........ccvvevvieininenna.n. 0.16 0.21 0.21 0.21 0.22 0.22 0.22 0.22 0.22 0.22
L | 227 2.60 2.59 259 2.82 2.82 2.82 3.04 3.04 3.04
Total cevniniiiiiitiirinecieniennes 445 4.62 473 4.96 4.88 498 5.05 5.10 5.24 5.36
Discrepancy7 ............................ 0.91 -0.34 -0.26 -0.27 -0.18 017 -0.20 -0.31 -0.40 -0.42
Consumption
Petroleum Products® ................oeeet. 34.92 39.09 40.46 41.77 40.18 4224 4427 40.33 43.26 46.11
NaturalGas ......covvvvninieinenennann. 22.18 26.11 26.94 27.80 27.25 28.77 30.56 29.12 30.97 32.81
| Y 19.95 21.04 21.72 22.87 21.84 22.68 2413 22.41 23.76 26.41
Nuclear Power ..........c.coeiiiinana.n. 719 6.98 6.98 6.98 6.55 6.55 6.55 4.79 4.79 4.79
Renewable Energy” ......covvveiiinnnnnn.. 6.30 6.73 6.88 7.04 7.00 725 751 723 7.1 8.18
Other® oo 0.38 0.38 0.38 0.38 039 0.39 0.39 0.36 0.37 0.38
L+ | N 9093  100.33 103.36 106.85 103.21 107.89 113.41 104.23 110.87 118.67
Net Imports - Petroleum ................... 16.87 24.51 25.59 26.65 25.88 27.48 29.01 26.21 28.60 30.92
Prices (1995 dollars per unit)
World Oil Price (doflars per barel)™® .. ......... 17.26 18.93 19.72 20.54 19.43 20.41 21.37 19.78 20.98 22.21
Gas Wellhead Price {dollars per Mcf) L 1.61 1.79 1.94 2.15 1.81 2.01 2.23 1.83 213 249
Coal Minemouth Price (dollars perton) ......... 18.83 17.19 1747 17.78 16.80 16.92 16.64 15.32 1546 15.90

Tincludes utifity and nonutility grid-connected electricity from hydroslectric, wood and wood waste, municipal solid waste, other biomass, wind, photovoltaic and sofar thermal
sources; non-electric energy from renewable sources, such as active and passive solar systems, and wood; and both the ethano! and gasoline components of E85, but not the
ethano! components of blends less than 85 percent. Excludes nonmarketed renewable energy. See Table B18 for selected nonmarketed residential and commercial renewable
energy.

2Int:ludes liquid hydrogen, methanol, supplemental natural gas, and some domestic inputs to refineries.

3ncludes imports of crude oil for the Strategic Petroleum Reserve.
"Includes imports of finished petroleum products, imports of unfinished oils, alcohols, ethers, and blending components.
Sincludes coal, coal coke (net), and electricity (nef).

Sincludes crude oil and petroleum products.

"Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.

8lnc:ludes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids for blending, such as ethanol.

%Includes net electricity imports, methanol, and liquid hydrogen.
°Average refiner acquisition cost for imported crude oil.
1F!epresen!s lower 48 onshore and offshore supplies.

Btu = British thermal unit.

Mcf = Thousand cubic feet. :

Note: Totals may not equal sum of components due to independent rounding. Figures for 1995 may differ from published data due to internal conversion factors.

Sources: 1995 natural gas price: Energy Information Adminisiration (EIA), Natural Gas Monthly, DOE/EIA-0130(36/6) (Washington, DC, June 1996). 1995 natural gas supply
derived from: EIA, Natural Gas Annual 1995, DOE/EIA-0131(95) (Washington, DC November 1996). 1995 coal minemouth price, coal production, and exports derived from: EIA,
Monthly Energy Review, DOE/EIA-0035(96/08) (Washington, DC, August 1996). Other 1995 values: EIA, Annual Energy Review 1995, DOE/EIA-0384(95) (Washington, DC, July
1996). Projections: EIA, AEQ97 National Energy Modeling System runs LMACS7.D100396A, AEO97B.D100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B2. Energy Consumption by Sector and Source
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth Growth Growth Growth Growth
Energy Consumption

Resldentlal
Disiillate Fuel +.ovvvrvervninirernrneranns 0.85 0.78 0.78 0.79 0.74 0.75 0.77 072 0.73 0.75
Kerosene .....oevuvnen. N 0.07 0.07 0.07 0.07 0.06 0.07 0.07 0.06 0.06 0.07
Liquefied Pefroleum Gas ...........cnvnues. 0.40 0.43 0.44 0.46 0.42 0.45 047 0.42 0.46 0.49
Pelroleum Subtotal ..........ccvvnnenn.n. 1.32 1.27 1.29 1.32 1.23 1.26 1.31 1.20 1.25 1.31
Natural Gas ..... e reren e sintanenaas 5.01 5.30 543 555 537 557 5.79 5.46 5.73 6.00
C0al vrrrviiinriiiriiie i 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.04
Renewable Energy1 ....................... 057 0.55 0.56 0.57 0.53 0.55 0.56 052 0.54 056
Electicity +.ovvvrnenvnenronennnrnonennns 3.56 4.02 414 427 427 446 4.66 457 485 513
Dellvered ENergy ooveevenervnrsnrvncens 10.51 11.18 11.46 11.75 11.44 11.89 12.36 11.79 1241 13.04
Electricity Related Losses ...ovvvvururnennes 7.92 8.35 8.55 8.76 8.68 8.95 9.26 8.83 9.22 9.74
Total sivvuvnreernnnerenesncncnssnrass 1843 19.54 20.02 20,51 20.12 20.83 21.62 20.63 21.63 22,78

Commercial

Distillate Fuel .....c.ovvvevveernieneennns 0.41 0.36 0.36 0.36 0.35 0.35 0.36 0.34 0.34 0.35
Residual Fuel ....vvvvenrnivivernenennnns 0.17 0.13 0.13 0.14 0.13 0.14 0.14 0.14 0.14 0.15
Kerosene ,...covvevrorsvnossononronnens 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Liquefied Petroleum Gas .............vun.s. 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07
Molor Gasoling® .......vvvevvvvrnnnennns, 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02
Pelfroleum Subtotal ......ovvvenneninn.... 0.67 0.60 0.60 0.61 0.59 0.59 0.61 0.58 0.59 0.61
Natural Gas vvvvvvevnenvnrerenreocnernens 3.16 343 344 352 351 354 367 361 3.65 3.83
- 0.08 0.08 0.08 0.09 0.09 0.09 0.08 0.09 0.09 0.10
Renewable Energy3 ....................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electiclty ...ovvevnvnivinnnenieinninnnens. 323 3.70 3N 3.81 3.90 39 4.07 413 416 439
Dellvered ENergy . vvvveveversassescanans 7.15 7.81 7.84 8.02 8.08 8.13 8.44 841 850 8.94
Electricity Related Losses ...........eveen.. 718 769 767 782 792 7.85 8.09 7.98 791 8.33
Total oevrineinrenrinaronsinsonsaneas 14.33 15.50 15.51 15.84 16.00 15.98 16.53 16.39 16.40 17.27

Industrial 4
Distillate Fuel ......covvevvreinivnnennen, 1.15 1.32 1.39 1.46 1.37 1.47 1.58 1.4 1.55 1.69
Liquefied Petroleum Gas ................... 2.01 211 2.20 229 214 228 243 2.16 235 2.55
Petrochemical Feedstocks .................. 1.16 1.25 1.30 1.35 1.27 1.35 143 1.29 140 1.51
Residual Fuel .....cvvvvnvveevnrenrnensns 0.34 0.30 0.31 0.33 0.32 0.33 0.33 0.31 0.35 0.35
Molor Gasoling® ......evvvrevrernneennns, 0.20 0.23 0.24 0.25 0.24 0.26 0.28 0.24 0.27 0.30
Other Pelroleum® .vvvvvvvnnerennnnnnes. 3.83 413 433 445 4.20 443 4,63 422 448 4.70
Petroleum Subtofal ...................... 8.68 933 9.77 10.12 954 10.13 10.66 9.62 10.41 11.10
Natural Gas® ...vvvvvnreerneernnennns. 9.74 10.74 11.04 11.34 10.92 11.42 11.99 10.97 11.63 12.33
Metallurgical Coal ......oovvvnevnernnnnen 0.88 0.69 0.69 0.69 0.62 0.62 0.62 0.55 0.55 0.55
SteamCoal....ovvivrrennercrnernarennss 1.59 1.70 1.82 1.99 1.70 1.89 2,12 1.68 1.97 2.30
Net Coal Coke Imports .....covvvvunnnnenn. 0.03 0.07 0.11 0.14 0.03 0.13 0.18 0.09 0.15 0.20
CoalSubtotal .......oovevvvenennnnnnnn. 251 2.46 2.62 2.82 240 264 291 232 2.67 3.05
Renewable Energy7 ....................... 1.74 2.02 212 2.2 212 2.28 243 217 240 262
Electicity vovvvnrvivirernereinrnonsonens 3.46 393 4.16 444 4.03 440 481 4.09 462 5.21
Delivered ENergy . oovvvvereranrvncsncsns 26.12 28.49 29,70 3093 29.01 30.87 32.81 29.17 31.73 34.30
Electricity Related Losses ............00vvens 7.69 8.17 8.59 91 8.20 8.82 9.56 7.90 8.79 9.89
L . 3381 36.66 38.28 40.04 37.20 39.69 42.37 37.07 40.51 44.19
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Economic Growth Case Comparisons

Table B2. Energy Consumption by Sector and Source (Continued)

(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Transportation
Distillate Fuel ....ccovvieieiiinnarennss 442 522 5.46 5.70 541 5.78 6.16 5.48 6.00 6.51
JetFuel® oo, 3.13 4.07 4.26 4.45 4.33 467 5.00 4.44 4.95 543
Motor GaSONNE® - .. eerieeenaans 14.65 16.23 16.61 16.98 16.49 17.09 17.67 16.25 17.11 17.92
Residual Fuel .....covevviniiiiiiennnn. 1.08 1.42 147 1.52 1.56 1.64 172 1.66 1.78 1.90
Liquefied Petroleum Gas ................... 0.03 011 0.1 0.12 0.16 0.18 0.19 0.20 0.21 0.23
Other Petroletm® ... oeeeeeeeienannns 0.26 0.30 0.31 0.32 0.31 0.33 0.35 0.31 0.34 0.37
Petroleum Subtotal .........c.iiiiiat, 23.56 27.35 28.22 29.09 28.27 29.69 31.09 28.34 30.39 32.36
Pipeline Fuel Natural Gas .................. 0.72 0.82 0.84 0.86 0.84 0.88 0.94 0.88 0.93 1.00
Compressed Natural Gas .. .........oovenn 0.01 0.18 0.18 0.19 0.24 0.26 0.28 0.28 0.31 0.34
Renewable Energy (E85)® .......ovvnnnnn.. 0.00 0.02 0.02 0.03 0.07 0.07 0.08 0.09, 0.10 0.11
Methanol ™ ... 0.00 0.03 0.03 0.03 0.06 0.07 0.07 0.08 0.09 0.10
Liquid Hydrogen .........covviiininnats, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricty ...ooveveeneiiiniiiiiiinas, 0.02 0.08 0.08 0.08 0.13 0.14 0.14 0.16 017 0.18
Delivered ERergy «ocoevvvnevenvaniannens 2431 28.47 29.38 30.28 29,61 31.11 32.60 29.84 31.99 34.09
Electricity Related Losses .................. 0.04 0.16 0.17 0.17 0.27 0.28 0.29 0.31 032 0.34
< 24.36 28.63 29,55 3045 29.88 31.39 32.88 30.15 3232 3443
Delivered Energy Consumption for All Sectors
Distillate Fuel ......ceveveenennannnnnans 6.82 7.67 7.98 8.31 7.87 8.35 8.86 7.94 8.62 9.31
KeroSene ...viveerereerennonnnnennans 0.11 01 0.1 0.11 0.10 0.11 011 0.10 0.11 0.11
JetFuel® oo 3.13 407 4.26 445 433 4.67 5.00 444 4.95 5.43
Liquefied Petroleum Gas ................... 2.49 270 2.81 2.92 2.79 297 3.15 2.84 3.09 3.34
Motor Gasoling® ...vvvnneerereereenennns 14.87 16.48 16.88 17.26 16.76 17.38 17.98 16.52 17.40 18.24
Petrochemical Feedstocks ......c.cvvinnn... 1.16 1.25 1.30 1.35 1.27 1.35 143 1.29 1.40 1.51
Residual Fuel .....ccvvivveneineanennnnn. 1.58 1.86 1.92 1.99 2.02 2.11 2.19 2.1 2.27 240
Other Petroleum™ .. ..o v eeeeeereinnanns 4.07 442 4.62 475 4.49 4.74 496 ° 451 4.80 5.05
Petroleum Subtotal ............ .ol 34.24 38.54 39.88 41.15 39.62 41.67 43.67 39.75 4263 45.38
Natural Gas® . .. on e eieeeeaens 18.64 20.46 20.93 2145 20.88 21.68 22,67 21.20 22.26 23.50
Metallurgical Coal .....covvviiiiininiatn. 0.88 0.69 0.69 0.69 0.62 0.62 0.62 0.55 0.55 0.55
Steam Coal .. ovvieii i 1.73 1.83 1.95 2.12 1.83 2.02 225 1.81 210 2.44
Net Coal Coke Imports ...........coconetn. 0.03 0.07 0.11 0.14 0.09 0.13 0.18 0.09 0.15 0.20
CoalSubtotal ......cooviiiiiiiiiennnnn. 2.64 259 2.75 2.95 253 277 3.04 2.45 2.80 3.18
Renewable Energy™ . ...ooveiniiiiinnnns. 231 259 2.70 281 272 2.90 3.07 2.79 3.04 3.29
Methanol ... 0.00 0.03 0.03 0.03 0.06 0.07 0.07 0.08 0.09 0.10
Liquid Hydrogen ........cccoiieineininatn. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricily .....coocvviiiiiniininn, 10.26 11.74 12.09 12.60 12.32 1291 13.68 12.94 13.80 14.91
Delivered ENEIgy «oeeceenennennnrenuanes 68.10 75.96 78.38 80.98 78.14 81.99 86.20 79.22 84.62 90.37
Electricity Related Losses .................. 22.83 24.38 24.98 25.86 25.07 25.90 27.21 25.02 26.24 28.31
] 9093  100.33 103.36 106.85 103.21 107.89 113.41 104.23 110.87 118.67
Electric Generators™
Distillate Fuel ......ccvevieneeiinreneane. 0.08 0.1 0.12 0.14 0.12 0.14 0.15 0.15 0.15 0.16
Residual Fuel ........covveiienranennnnn. 0.60 0.44 0.46 0.49 0.43 043 0.45 0.43 0.48 0.56
Petroleum Subtotal ...l 0.68 0.55 0.58 0.62 0.56 0.57 0.60 0.58 0.63 0.73
Natural Gas ....covvvvvennnnennnenannans 3.54 5.64 6.01 6.35 6.37 7.09 7.89 791 8.7 9.31
SteamCoal .. oo vviriinrii i et e 17.31 18.45 18.97 19.92 19.31 19.91 21.09 19.96 20.96 23.22
Nuclear POWer .....ovevvnvevnnineeeanans 7.19 6.98 6.98 6.98 6.55 6.55 6.55 4,79 4.79 4.79
Renewable Energy™ .....oovvviriiinnnnn.. 3.99 413 418 4.24 4.28 436 4.4 4.4 467 4.89
Electricity Imports .........ooviiiiaiiiit, 0.39 0.36 0.36 0.36 032 0.32 0.32 0.28 0.28 0.28
] 33.10 36.11 37.07 38.46 3739 3881 40.89 37.96 40.04 4322
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Economic Growth Case Comparisons

Table B2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth Growth Growth Growth Growth
Total Energy Consumption
Distillate Fuel +....ovvvvvinenronenns. 6.90 7.78 8.11 8.45 7.99 8.49 9.01 8.10 8.77 947
Kerosene Cr vt e 0.1 0.1 0.11 0.11 0.10 0.1 011 0.10 0.11 0.11
JatFUel® oot 3.13 4,07 4.26 445 433 467 5.00 444 495 543
Liquefied Petroleum G- 249 270 281 2.92 279 297 3.15 284 3.09 3.34
Molor Gasoling® ......vevvsrevrennnnss 14.87 16.48 16.88 17.26 16.76 17.38 17.98 16.52 17.40 18.24
Petrochemical Feedstocks ............... 1.16 1.25 1.30 1.35 1.27 1.35 143 1.29 1.40 1.51
Residual Fuel .......ovvvevvevernerenns 2.18 2.30 238 247 245 254 2,64 253 275 2.96
Other Pelroleum™ . .....ovevveennnnnn. 4.07 442 462 475 449 4.74 496 451 480 5.05
Petroleum Subtotal ....... . 34.92 39.09 40.46 4.77 40.18 4224 44.27 4033 43.26 46.11
Natural Gas .vvvvvevevnvrveneneennnns 22.18 26.11 26.94 27.80 27.25 28.77 30.56 29.12 30.97 3281
Metallurgical Coal ......oovvnvvnevnnsne 0.88 0.69 0.69 0.69 0.62 0.62 0.62 0.55 055 0.55
SteamCoal,.vvrireverrrriereneneanns 19.04 20.28 20.92 22.04 21.14 21.94 23.34 21.77 23.06 25.66
Net Coal Coke Imports .....vovvurnnnnn. 0.03 0.07 0.11 0.14 0.09 0.13 0.18 0.09 0.15 0.20
Coal Subtofal ...........vcvennnnn.n, 19.95 21.04 21.72 22.87 21.84 22,68 24.13 2241 23.76 26.41
Nuclear Power .........ovvevvvnennen. 719 6.98 6.98 6.98 6.55 6.55 6.55 479 479 479
Renewable Energy16 ....... Verenrienene 6.30 6.73 6.88 7.04 7.00 725 751 723 7.1 8.18
Methanol ™, veee i 0.00 0.03 0.03 0.03 0.06 0.07 0.07 0.08 0.09 0.10
Liquid Hydrogen ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricity Imports .........ovveeenninn. 0.39 0.36 0.36 0.36 0.32 0.32 0.32 0.28 0.28 0.28
Total vuevrrvnrensennnneonsensans . 90.93  100.33 103.36 106.85 103.21 107.89 113.41 104.23 110.87 118.67
Energy Use and Related Statistics
Delivered EnergyUse ......ovvevnvennn.n 68.10 75.96 78.38 80.98 78.14 81.99 86.20 79.22 84.62 90.37
Total EnergyUse .....ovvvvnvnnnnenrnnn. 9093  100.33 103.35 106.83 10319  "107.87 113.39 104.20 110.83 118.64
Population (millions) ............covuvnuns 263.58  279.92 287.12 293.76 288.32 298.92 308.72 297.04 311.19 324.31

Gross Domestic Product (billion 1992 dollars) ...  6738.95 801305 838954 876655  8561.61 918532 979651 898164 987975 10766.37

Yincludes wood used for residential heating. See Table B18 for estimates of nonmarketed renswable energy consumption for geothermal heat pumps and solar thermal hot water
heating.

ZIncludes ethanal {blends of 10 percent of less) and ethers blended into gasoline.

3ncludes commercial sector electricity cogenerated by using wood and wood waste, municipal solid waste, and other biomass. See Table B18 for estimates of nonmarketed
renewable energy consumption for solar thermal hot water healing.

4Fuel consumption includes consumption for cogeneration.

*Includes pelroleum coke, asphalt, road ofl, lubricants, still gas, and miscellaneous petroleum products.

Sincludes lease and plant fuel.

7lncludes consumption of energy from hydroelectric, wood and wood waste, municipal solid waste, and other biomass.

®Includes naphtha and kerosene type.

9lncludes aviation gas and {ubricants,

1085 1s 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable).

Monly M85 (85 percent methanal),

Zncludes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road ofl, petroleum coke, and miscellaneous
petroleum products,

Yincludes electricity generated for sale to eleclric utilities and for self use from renewable sources, and non-electric energy from renewable sources. Excludes nonmarketed
renewable energy consumption for geothermal heat pumps and solar thermal hot water heaters.

"lncludes consumption of energy by all electric power generators for grid-connected power except cogenerators, which produce electricity as a by-product of other procésses.

Bincludes hydroslectiic, geothermal, wood and wood waste, municipal solid waste, other biomass, E85, wind, photovoltaic and solar thermal sources.

Cincludes hydroelectric, geothermal, wood and wood waste, municipal solid waste, other biomass, wind, photovoltaic and solar thermal sources. Includes ethanol components of
EB5; excludes ethanol blends (10 percent or less) in motor gasoline. Excludes nonmarketed renewable energy consumption for geothermal heat pumps and solar thermal hot water
heaters,

Blu = Brifish thermal unit,

Note: Totals may not equal sum of components due fo independent rounding. Figures for 1995 may differ from published data due to intemal conversion factors. Consumption
values of 0,00 are values that round to 0.00, because they are less than 0.005.

Sources: 1995 natural gas lease, plant, and pipeline fuel values: Energy Information Administration (EIA), Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC,
October 1996), 1995 transportation sector compressed natural gas consumption: EIA, AEQ97 National Energy Modeling System runs LMAC97.D100396A, AEO978.D100296K, and
HMAC97.D100296A. 1995 electric utility fuel consumplion: EIA, Electric Power Annual, Volume I, DOE/EIA-0348(95)/1 (Washington, DC, July 1996). 1935 nonutility consumption
estimates; EIA Form 867, “Annual Nonutility Power Producer Report.” Other 1995 values: EIA, Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996).
Projections: EIA, AEO97 National Energy Modeling System runs LMACS7.D0100396A, AEO97B.D100296K, and HMAC97.D100286A.
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Economic Growth Case Comparisons

Table B3. Energy Prices by Sector and Source
(1995 Dollars per Million Biu)

Projections
. 2005 2010 2015
Sector and Source 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth | ~ Growih | Growth Growth | Growth Growth
Residential o ovvvvinnnerrerreniininenrenns 12.87 12.26 12,70 13.00 12.08 12,61 1294 11.86 12.55 13.07
Primary Energy .....ooviieiiiiiiiiaann, 6.28 5.96 6.09 6.29 5.75 5.95 6.14 5.54 5.83 6.15
Petroleum Products . .......ccevnvenn..s.. 751 854 8.75 8.99 8.74 9.08 9.27 8.59 8.95 9.35
Distillate Fuel .......c.oovviienvnnennan. 6.24 7.12 7.28 7.46 7.20 7.45 7.63 7.09 7.33 7.68
Liquefied Petroleum Gas ................. 10.29 11.15 11.40 11.69 11.47 11.85 11.97 1117 1157 11.96
Natural Gas ...c.vvvereenennennerannenn 6.01 5.38 549 5.69 5.1 5.27 5.46 4.91 5.18 5.49
Electriclty ...oovevienennenerieniennanen. 24.67 22.62 23.49 23.89 21.93 22.88 23.37 21.13 22,28 22,98
COmMMErcial vovvevonrenannccnnnssonssanas 13.12 12.16 12,60 12.96 11.94 12.48 12.88 11.55 12.28 1291
Primary Energy . ..c.oovenennenininiann. 4.82 454 4.69 4.89 438 459 4.79 4.23 4.54 4.86
Petroleum Products .........c.coveie.... 4.58 5.18 534 5.52 5.28 552 5.69 5.17 5.42 5.78
Distillate Fuel .......covveineeianenna.. 4.39 5.11 5.28 5.46 5.19 544 5.63 5.06 5.32 5.67
Residual Fuel ...........0.ccoiieents, 2.99 2.74 2.87 3.00 2.82 2.98 3.18 2.83 3.03 3.23
Natural Gas® ..o 4.96 450 465 4.86 4.30 4.51 473 415 448 481
Electrcity .....ovvvvniiiiiiiii, 23.19 20.61 21.38 21.88 20.06 20.98 21.55 19.16 20.35 21.25
1) KU 5.02 472 4.96 5.22 4.72 5.05 5.30 4,55 4.99 543
Pimary Energy «....ooveienieiiiiiiinann. 3.36 3.18 334 3.53 3.24 347 3.63 3.17 347 3.7
Petroleum Products . .......ccvvienen.... 492 4.42 4.60 480 453 4.80 495 434 4.68 5.01
Distillate Fuel .......cccovviieeiaaina.. 461 5.04 5.21 5.40 5.14 5.38 558 5.02 5.29 5.66
Liquefied Petroleum Gas ................. 6.53 5.75 6.00 - 6.29 5.94 6.28 6.33 5.51 5.95 6.33
Residual Fuel ......ccovvvveneniaaaina., 2.55 2.80 2.92 3.05 2.85 3.03 3.19 2.82 3.01 3.27
Natural Gas® ... vvevrieiieeineiennnnn. 2.28 237 254 2.77 2.39 261 2.85 241 2.74 3.1
Metallurgical Coal .......coevviniaa.t., 1.75 1.69 1.72 1.75 1.54 1.58 1.60 143 1.48 1.52
SteamCoal ......iieiiiiiiiiiiiiiieaas 1.48 1.41 1.44 147 1.34 1.37 1.39 1.25 1.30 1.33
Electricity -..ovvrrenniniiiiiiiiiaia 14.54 12.93 1346 13.82 12.53 13.13 13.52 11.75 12.56 13.20
Transportation .....ocvviriieiinniiinnnans 7.92 8.18 8.51 8.83 8.06 8.55 8.89 7.70 8.21 8N
Pimary Energy . ....ooveieiieiiiiiiininnn 7.92 8.16 8.49 8.81 8.03 8.53 8.87 7.66 8.18 8.68
Petroleum Products ... ..c.ovvvevnenannat. 792 8.18 8.51 8.83 8.04 8.54 8.88 767 8.19 8.70
Distillate Fuel® .........ovvereiernnnns 8.03 8.32 8.70 9.02 8.17 8.68 9.06 7.80 8.38 8.94
JetFuel® .o 3.85 5.14 5.46 5.76 5.19 5.65 5.95 4.98 545 5.91
Motor Gasoline® ...........cooieeiienn. 923 9.42 9.79 10.14 9.27 9.85 10.24 8.89 9.49 10.06
Residual Fuel .........coovviiiiinins, 244 2.76 -2.90 3.06 2.96 3.16 3.38 2.85 3.08 332
Natural Gas’ ..o v e eaeeen s 577 6.05 6.20 6.44 6.52 - 6.73 6.97 6.75 7.07 741
Elechicity ....ccovivniviieieiiien, 15.14 14.08 14.45 14.54 13.85 14.25 14.36 13.37 13.85 14.05
Total End-Use Energy «....coevevvuriennnns 822 . 801 8.31 859 7.93 8.34 8.63 7.69 8.18 8.65
Primary Energy ...ocoveiiiienieiinnenenns 7.82 7.68 7.98 8.27 7.60 8.01 8.31 733 7.82 8.29
Blecticity ....vvivvveiieiiiiiiiiiiann 20.77 18.68 19.33 19.67 18.18 18.89 19.27 17.44 18.34 18.95
Electric Generators®
Fossil Fuel Average .. ......ooevvenvenn.... 1.48 1.47 1.53 1.60 1.46 1.54 1.62 1.43 1.65 1.67
Petroleum Products . .......ooevieeiiaatt. 278 3.19 3.35 349 335 3.59 3.78 3.36 352 3.76
Distillate Fuel .......covvieniiiannns, 3.94 459 477 493 466 4,92 5.11 4.54 483 519
Residual Fuel ......cocieiiiiiiiael.. 2,62 2.86 297 3.09 297 3.15 3.34 2.93 311 334
Natural Gas ...ccovecvvnniennninnnnnnn. 201 2.13 2.28 248 213 232 257 2.14 247 2.82
SteamCoal .......ciiiiiiiiiiiiiiina., 1.32 1.22 1.24 1.26 1.18 1.20 1.20 1.08 1.1 1.15
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Economic Growth Case Comparisons

Table B3. Energy Prices by Sector and Source (Continued)

(1995 Dollars per Million Btu)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
Economic | Reference { Economic { Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth Growth Growth Growth Growth
Average Price to All Users®

Petroleum Products ........ocvvvevnennnnn. 7.07 7.25 7.52 7.80 7.19 762 7.90 6.88 733 7.78
Distilate Fuel® ....vvvnrvsvnneennness. 6.98 745 775 8.03 7.38 7.80 8.13 7.07 7.56 8.07
JetFUEl o) vvrvnininiievnenennnnenrnnas 3.85 5.14 5.46 5.76 5.19 5.65 5.95 4.98 545 5.91
Liquefied Petroleum Gas +...ovvvvnrenneins 7.20 6.95 7.20 749 724 761 7.68 6.87 732 .
Molor Gasoling® ......oovvvvnenernnnes. 9.23 9.41 9.77 10.12 9.26 9.83 10.22 8.88 947 10.04
Residual Fuel ,......covvevnenennenennn. 2.55 278 291 3.06 294 3143 334 2.86 3.07 3.31
Natwral Gas .....ovvevvnvnnnennernnannns 357 332 345 365 322 3.39 3.60 312 3.42 3.76
L | 1.35 1.24 1.25 1.28 1.19 1.21 1.22 1.10 1.13 117
Electncny Ceerrerenes  errerernrensenaens 20.77 18.68 19.33 19.67 18.18 18.89 19.27 1744 18.34 18.95

TExcludes Independent power producers.

lncludes cogenerators,

Excludes uses for lease and plant fuel,
4Iincludes Federal and State taxes on diesel fus! and excludes county and local faxes.

“Kerosene-type jet fuel,

ESales weighted-average price for all grades. Includes Federal and State taxes and excludes county and local taxes.
7Compressed natural gas used as a vehicle fuel. Price includes estimated motor vehicle fuel taxes.

8includes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.
9Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral consumption.

Btu = British thermal unit,

Note: 1995 figures may differ from published data due to intemal rounding.

Sources: 1985 prices for gasoline, distillate, and jet fuel are based on prices in various 1995 issues of Energy Information Administration (EIA), Petroleum Marketing Monthly,
DOE/EIA-0380(95/1-12) (Washington, DC, 1995). 1995 prices for all other petroleum products are derived from the EIA, State Energy Price and Expenditure Report 1993, DOE/EIA-
0376(93) (Washington, DC, December 1995). 1995 industrial gas delivered prices are based on ElA, Manufacturing Energy Consumption Survey 1991. 1995 residential and
commercial natural gas delivered prices: EIA, Natural Gas Monthly, DOE/EIA-0130(36/6) (Washington, DC, June 1996). Other 1995 natural gas delivered prices: EIA, AEQ97
National Energy Modeling System runs LMAC97.D100396A, AEC97B.D100296K, and HMAC97.0100296A. Values for 1995 coal prices have been estimated from EIA, State Energy
Price and Expenditure Report 1993, DOE/EIA-0376(93) (Washington, DC, December 1995) by use of consumption quantities aggregated from EIA, State Energy Data Report 1993,
Consumplion Estimates, DOE/EIA-0214(93) (Washington, DC, July 1995). 1995 electricity prices for commercial, industrial, and transportation: EIA, AEOS7 National Energy Modeling
System runs LMAC97,D100396A, AEO97B.D100296K, and HMAC97.D100296A. Projections: EIA, AEQ97 National Energy Modeling System runs LMACS7.D100396A,
AEQ97B,D100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B4. Residential Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Key Indicators and Consumption 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth Growth Growth Growth Growth
Household Characteristics
Households (millions)
Single-Family ............ciiiiiiiitn, 68.66 74.60 76.85 79.19 7743 80.93 84.49 80.21 85.07 89.99
Multifamily .........ccoiiiiiiiiiiat, 24.56 26.14 26.98 27.89 271.27 28.67 30.10 28.47 30.45 32.45
Mobile Homes . ......c.cooovieiiaiaat, 5.83 6.43 6.64 6.83 6.57 6.89 7.20 6.68 712 7.55
< 99.06  107.17 110.47 113.91 111.27 116.49 121.78 115.36 122.65 130.00
Housing Starts (millions)
Single-Family ...t 1.08 0.83 1.08 1.33 0.77 1.03 1.29 0.80 1.09 1.39
Multifamily ..ol 0.28 0.31 042 0.53 0.36 0.48 0.59 0.35 0.48 0.60
Mobile Homes . ......ccoiiiiiaiat, 0.34 0.26 0.29 0.32 0.24 0.28 0.31 0.25 0.29 033
L | 1.70 1.40 1.80 2,18 1.37 1.79 219 1.40 1.86 232
Average House Square Footage ........... 1643 1677 1683 1690 1688 1696 1705 1698 1708 1718
Energy Intensity
Million Btu Consumed per Household
Delivered Energy Consumption ............ 106.10  104.36 103.78 103.19 102.82 102.06 101.50 102.22 101.19 100.33
Electricity Related Losses ................ 79.94 77.96 7743 76.88 78.02 76.80 76.06 76.56 75.20 74.94
Total Energy Consumption ................ 186.03  182.31 181.21 180.07 180.84 178.86 177.57 178.78 176.39 175.27
Thousand Btu Consumed per Square Foot
Delivered Energy Consumption ............ 64.57 62.23 61.65 61.05 60.90 60.16 59.53 60.21 59.26 58.40
Electricity Related Losses ......vvvunnen. 48.65 46.49 46.00 45.49 46.21 45.27 4461 45,10 44.04 43.63
Total Energy Consumption ................ 11322  108.71 107.64 106.54 107.12 105.43 104.14 105.30 103.29 102.03
Delivered Energy Consumption by Fuel
Distillate
SpaceHeafing ........ooovviiiiiiinnn 0.76 0.68 0.69 0.69 0.64 0.65 0.67 0.62 0.63 0.65
WaterHeaing .....oovvvvvnenunnennane 0.09 0.10 0.10 0.10 0.09 0.10 0.10 0.09 0.10 0,10
Other Uses! .....vvveeiiiinniiiannnnns 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ~ 0.00
Delivered Energy .. ..coevveveerarnnse. 0.85 0.78 0.78 0.79 0.74 0.75 0.77 0.72 0.73 0.75
Liquefied Petroleum Gas
SpaceHealing ........coviiiiiiiiitn, 0.30 0.31 0.32 0.33 0.30 0.32 0.34 0.30 0.32 0.34
WaterHeating .......c.ocveeiieniiann, 0.06 0.08 0.08 0.09 0.08 0.09 0.09 0.09 0.09 0.10
COOKING® . . oottt 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Other Uses® ....vevveeeiiiiniieernnnss 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Delivered Energy . .o.vovveevncnnennsn. 0.40 0.43 044 0.46 042 045 047 0.42 0.46 0.49
Natural Gas
SpaceHeating ...........ciiiiiiiian, 348 3.71 379 387 3.75 3.88 4,02 3.79 3.96 413
SpaceCooling .......ccoiiiiiiiiann, 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.03
WaterHeafing .......coovieiiiiiains. 1.25 1.30 1.34 1.37 1.33 1.39 1.44 1.37 1.45 1.52
L 0.15 0.13 0.14 0.14 0.13 0.14 0.15 0.13 0.14 0.15
ClothesDryers ........ccoeveneenanennn. 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Oer Uses® ...vvvveieiiennnieeannnns 0.09 0.10 0.10 0.10 0.10 0.10 0.11 0.10 0.1 0.1
Delivered Energy ....oovveeeencnennnn. 5.01 5.30 543 555 537 5.57 5.79 546 513 6.00
Electricity
SpaceHealing ...........coiiiiiill, 043 0.46 047 0.49 0.46 048 0.50 047 049 0.52
SpaceCooling ......c.ciiiiiiiiiiannn, 0.48 047 0.48 0.50 047 0.49 0.51 048 0.51 0.54
WaterHeating . ........coevviniiiiaatn, 0.35 0.36 0.37 0.37 0.36 0.38 0.39 0.37 0.39 0.41
Refrigeration .........cooiiiiiiiiiiat, 0.40 0.32 0.33 033 0.30 0.31 0.32 0.29 0.31 0.33
CookiNG . .vverierieiiieiie et 0.12 0.13 0.13 0.14 0.13 0.14 0.14 0.13 0.14 0.15
ClothesDryers .......coovviiiiiiianns, 0.18 0.19 0.20 0.20 0.20 0.21 0.22 0.20 0.22 0.23
Freezers .o veren s i iaainennnn 0.13 0.09 0.09 0.09 0.08 0.08 0.08 0.07 0.08 0.08
Lighing ...covennennniiiin e, 0.32 0.33 0.34 0.36 0.34 0.35 0.37 0.34 0.36 0.39
Other Uses® ....voviviiiiiiiieinnnns 1.15 1.68 1.73 1.79 1.93 2.02 2.1 2.21 235 249
Delivered Energy .. .ovvevneneneinnnans 3.56 4.02 414 427 4.27 4.46 4.66 457 4,85 513
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Economic Growth Case Comparisons

Table B4. Residential Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Key Indicators and Consumption 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Marketed Renewables A
Wood® v, 0.57 0.55 0.56 0.57 053 0.55 0.56 0.52 0.54 0.56
Delivered Energy ovvvvvevernnrvncsnnsns 0.57 0.55 0.56 0.57 0.53 0.55 0.56 0.52 0.54 0.56
Other Fuels® ...vvvvvvvnerninniernninn. 0.13 0.11 0.11 0.1 0.11 0.11 0.11 0.10 0.10 on
Dellvered Energy Consumption by End-Use
SpacaHealing ........covvhinninnininn., 5.65 5.82 5.94 6.07 5.80 5.99 6.20 5.80 6.05 6.32
Space Cooling .......vvvrivirnininnenans 0.48 0.48 0.49 0.51 049 0.51 0.53 0.50 0.53 0.56
Water Heating ..o vvvvevvineniorevnonanns 1.75 1.84 1.88 1.93 1.87 1.95 2.02 1.92 2.03 213
Refrigeration . ..vvvvvrerernenrevenroensns 0.40 0.32 0.33 0.33 0.30 0.31 0.32 0.29 0.31 0.33
Cooking ......... et rere s 0.30 0.29 0.30 0.31 029 . 0.30 0.32 0.29 0.31 0.34
ClotheS DIyers +...oevsvnvnrerrenonnernnns 0.23 0.24 0.24 0.25 0.24 0.26 0.27 0.25 0.27 0.28
FIEBZErS v vvvrervrnrnrurovrernonsnvesss 0.13 0.09 0.09 0.09 0.08 0.08 0.08 0.07 0.08 0.08
Lighting v.vverevnvnenneninieniennnennins 0.32 0.33 0.34 0.36 0.34 0.35 0.37 0.34 0.36 0.39
OtherUses” .vvvvreneeirnneeeinnennnn, 1.24 1.79 1.84 1.90 2.04 2.14 2.23 232 247 2,62
Dellvered ENergy cvevveeserererncensnnss 10.51 11,18 11.46 11.75 1144 11.89 12.36 1.79 1241 13.04
Electricity Related Losses by End-Use
Space Healing ,.......oovvnvvvininnns, 0.95 0.95 0.97 1.00 0.94 0.96 1.00 0.90 0.94 0.99
Space Cooling +...vvevnvrenrenennannenns 1.07 097 0.99 1.02 0.96 0.99 1.02 0.93 0.97 1.02
WaterHeating ....ovvvvnvvinvenrinneronnes 0.78 0.74 0.76 0.77 0.74 0.76 0.78 0.72 0.74 0.77
Refrigeration .....oovvvevvenniniiiinensns 0.90 0.66 0.67 0.69 0.60 0.62 0.65 0.56 0.59 0.62
CookiNG +ovvrrerrnonrerrorernonennsnens 027 0.27 0.27 0.28 0.27 0.28 0.29 0.26 0.27 0.29
Clothes DIYers vvvvvvvvnvrsrernanenrarnns 0.40 0.40 0.41 0.42 0.40 042 043 0.40 0.4 0.44
FIEBZEIS o v vvvvrrvronrnnnsereisinennenons 0.29 0.18 0.19 0.19 0.16 0.16 0.17 0.14 0.15 0.16
Lighting +.vvvenvrierennnineininonnennns 0.70 0.69 0.71 0.73 0.68 0.71 0.74 0.65 0.69 0.73
OlherUses” +.vvvvevrniirnnrevnnennnn. 2.55 349 358 367 392 4,05 420 427 447 472
Total Electricity Related Losses ......v0uss 792 8.35 8.55 8.76 8.68 8.95 9.26 8.83 9.22 9.74
Total Energy Consumption by End-Use
SpaceHealing .......ovvvvvuvnrnenninens 6.61 6.77 6.91 7.06 6.74 6.96 720 6.70 6.99 731
Space Cooling +..vvvrvrrnirnrninenninons 1.56 1.45 1.49 1.53 1.44 1.49 1.56 143 1.50 1.58
WaterHeating .....ovvenvniennnnnnennens 253 2.58 2.64 2.70 262 27 2.80 264 27 290
Refrigeration ....ovvvvvnrnierrvrnonennens 1.30 0.97 1.00 1.02 0.90 0.93 0.97 0.85 0.89 0.95
Cooking +.vvus. e eaerra e eraias 0.58 0.55 0.57 0.59 0.55 0.58 0.60 0.55 0.59 0.62
Clothes Dryers ..... ety 0.63 0.63 0.65 0.67 0.65 0.67 0.70 0.65 0.68 0.72
Freezers vvvvevsvnvsrvrenvnsnrensnnsenes 0.42 0.27 0.28 0.28 0.24 0.24 0.25 0.22 0.23 0.24
Lighting vuvvevevnvnenonneneniinsinnenes 1.02 1.02 1.05 1.09 1.02 1.06 1.1 0.99 1.05 1.12
Other Uses” .vvvveenrrrnnerernnnennnns, 379 5.28 543 557 597 6.19 6.43 6.60 6.94 7.34
Total ..... Cevesensnsstsrincnransarens 1843  19.54 20.02 20.51 20.12 20.83 21.62 20.63 21.63 22,78
Non-Marketed Renewables
Geathermal® .....o.iiiiiii e, 0.01 0.04 0.04 0.04 0.05 0.05 0.05 0.07 0.07 0.08
SO0 st 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Total +.vvvervnsnsoess Cerescerasrarans 0.02 0.05 0.05 0.05 0.06 0.06 0.07 0.08 0.08 0.09

Yincludes such appliances as swimming pool and hot fub heaters.

“Does not include outdoor grills.

Includes such appliances as swimming pool heaters, outdoor grills, and outdoor lighting (natural gas).

3ncludes such appliances as microwave ovens, television sets, and dishwashers.

%Includes wood used for primary and secondary heating in wood stoves or fireplaces as reported in the Residential Energy Consumption Survey 1993.

8ncludes kerosene and coal.

7Includes such appliances as swimming pool heaters, hot tub heaters, outdoor grills, outdoor lighting (natural gas), microwave ovens, television sets, and dishwashers.

¥ncludes primary energy displaced by geothermal heat pumps in space heating and cooling applications.

#tncludes primary energy displaced by solar thermal water heaters.

Biu = British thermal unit.

Note; Totals may not equal sum of components due to independent rounding.

Sources: 1995: Energy Information Administration (EIA), Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). Projections: EIA, AEO97 National
Energy Modeling System runs LMAC97.0100396A, AEQ97B.D100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B5. Commercial Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Key Indicators and Consumption 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Key Indicators
Total Floor Space (billion square feet) )
SUVIVING o.vviniiiiieieicnieineianann 68.9 755 76.0 778 783 79.1 82.1 812 825 86.7
New Additions . .........coovineiiiinatn. 1.7 15 15 1.7 1.5 1.6 1.8 1.7 1.8 20
| 70.7 769 715 79.6 79.8 80.7 839 82.8 84.2 88.7
Energy Consumption Intensity
(thousand Btu per square foot)
Delivered Energy Consumption .............. 101.2 101.5 101.1 100.8 101.3 100.7 100.6 101.6 100.9 100.8
Electricity Related Losses .................. 101.6 99.9 99.0 98.3 99.3 97.3 964 96.3 939 939
. Total Energy Consumption .................. 202.8 2014 200.1 199.1 200.6 198.0 197.0 197.9 194.8 194.7
Delivered Energy Consumption by Fuel
Electricity
SpaceHealing ........c..oiiiiiiiiiiltn. 0.11 0.12 0.12 0.12 0.12 0.12 0.13 0.13 0.13 0.14
SpaceCooling .........oiiiiiiiiiiat... 0.58 052 0.52 0.53 0.52 052 0.55 0.53 0.53 0.57
WaterHeating ......ccooviviiiiiiin.. 017 0.15 0.15 0.15 0.14 0.14 0.14 0.13 0.13 0.13
Ventilation . .......oovneiiiiiiiiiiin, 0.17 0.18 0.18 0.19 0.19 0.19 0.20 0.20 0.20 0.21
LT 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Lighting «..ovvevervrirnenennenenanns., 121 1.32 1.32 1.34 1.33 1.32 1.35 1.36 1.36 1.40
Refrigeration ...t 0.14 0.15 0.15 0.16 0.16 0.16 0.17 0.17 0.17 0.19
Office Equipment (PC) .. .....cooeveeannnt.. 0.07 0.09 0.09 0.10 0.10 0.10 0.1 0.10 0.10 0.11
Office Equipment (ron-PC) ......... eveanes 0.18 0.22 0.22 0.23 0.24 0.25 0.26 0.27 0.27 0.29
Other Uses! ...oovvvieeeiieineeiinnnnss 0.56 0.91 0.92 0.95 1.07 1.08 1.14 1.21 1.24 1.33
Delivered ENergy «veevesenserensonscnnes 3.23 3.70 3N 3.81 390 3.91 4.07 413 4.16 4.39
Natural Gas?
SpaceHealing .....ooeviiiiniiiiiiininns 1.30 1.34 1.34 1.37 1.35 1.36 1.40 1.37 1.38 1.43
Space Cooling ..cvcvrininiininiieinininns 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04
WaterHeating ......cooveiennniiiiiatn. 048 0.50 0.50 0.51 0.52 0.52 054 0.54 0.55 0.58
Cooking ...oovviniiiiiiiii e 0.18 0.21 0.21 0.22 0.23 0.23 0.24 0.25 0.25 0.26
OtherUses® ....viieneeiiinieieeennns. 1.17 1.35 1.36 1.39 1.39 1.40 1.45 143 1.45 1.52
Delivered Energy . .oocveeveneinenennenns 3.16 343 344 3.52 351 354 367 3.61 3.65 383
Distillate
SpaceHeafing ........c.ooiiiiiiiiiae, 0.20 0.17 0.17 0.17 0.16 0.16 0.16 0.15 0.15 0.16
WaterHeating .......cocveeviiiainen, 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.05
OtherUses® ..oovvvviiiviiiiriiinnnen, 0.15 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.15
Delivered ENErgy «covevvenvsrenvcnansens 0.41 0.36 0.36 0.36 0.35 0.35 0.36 0.34 0.34 0.35
Other FUElS® ovvvvnniiriieiiinneerennnnss 0.35 0.32 0.32 0.33 0.33 0.33 0.35 0.34 0.34 0.36
Marketed Renewable Fuels
BiOMESS +vvevereenannencnteansasnonns 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Delivered ERErgy «veevvncnserensenraases 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Delivered Energy Consumption by End-Use
SpaceHealing .......covviiiiiiiiiatn, 1.61 1.63 1.63 1.66 1.63 1.64 1.69 1.65 1.66 1.72
Space Cooling ..convnveririerniriinininns 0.61 0.55 0.55 0.57 0.55 0.55 0.58 0.56 0.56 0.60
WaterHeating .....oovivneneniinnnennn, 0.70 0.69 0.70 0.71 0.70 0.70 0.73 0.71 0.72 0.76
Ventilation ......conenenriieiiinininiens 0.17 0.18 0.18 0.19 0.19 0.19 0.20 0.20 0.20 0.21
CooKINg «'vveveenerinnennoncnncnsannes 0.22 0.24 0.24 0.25 0.25 0.26 0.27 0.27 0.27 0.29
Lighting . .eomenenrerioneiniirienaninns 1.21 1.32 1.32 1.34 1.33 1.32 1.35 1.36 1.36 1.40
Refrigeration .......covvveeiiiieniiiiinas 0.14 0.15 0.15 0.16 0.16 0.16 0.17 0.17 0.17 0.19
Office Equipment (PC} ....oovvvrnenvninenn, 0.07 0.09 0.09 0.10 0.10 0.10 0.1 0.10 0.10 0.11
Office Equipment (non-PC) ................. 0.18 0.22 0.22 0.23 0.24 0.25 0.26 0.27 0.27 0.29
Other Uses® ............ e ererrereerara, 224 273 2.75 2.82 292 2.96 3.09 312 3.18 3.36
Delivered Energy « . vcvveveernncnnnnannas 7.15 781 7.84 8.02 8.08 8.13 8.44 8.41 8.50 8.94
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Economic Growth Case Comparisons

Table B5. Commercial Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Key Indicators and Consumption 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic

Growth Growth Growth Growth | Growth Growth

Electricity Related Losses by End-Use
Space Heaing .......... N 0.25 0.25 0.25 0.25 0.25 0.25 0.26 0.25 0.25 0.26
Space Cooling +.vvvvvrnvrerronrnsnranses 1.29 1.08 1.07 1.10 . 1.06 1.05 1.09 1.02 1.01 1.08
WaterHeating ....oovvuvvvernenenennnnnns 0.38 0.31 0.3 0.32 0.28 0.28 0.28 0.25 0.24 0.25
Ventilation .. .ovvvvnvnvnirerernonnnennns 0.38 0.38 0.37 0.38 0.38 0.38 0.39 0.38 0.37 0.40
CookiNG +vvvrenionenrorncrornencenennes 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.05
Lighting +vvvvevninnnnss bererrssesasaeas 2.68 274 272 275 270 265 2.68 264 2.58 265
Refrigerafion .....ovvvvnvnineieinenenn.n. 0.31 0.32 0.32 0.33 0.33 0.33 0.34 033 0.33 0.35
Office Equipment (PC) ..\vvvvvnrnvnenennen 0.16 0.19 0.19 0.20 0.20 0.20 0.21 0.20 0.20 0.21
Office Equipment (non-PC) ..........0ovuen. 0.40 0.46 046 0.47 0.49 0.49 0.52 0.52 0.52 0.56
OtherUses® o....oovvnniinniinnennnn, 1.25 1.90 1.91 1.96 217 217 227 234 235 252
Total Electricity Related Losses ........... 7.18 7.69 767 7.82 7.92 7.85 8.09 798 791 8.33

Total Energy Consumption by End-Use
Space Healing ..........ocovvuieninnans,s 1.87 1.88 1.88 1.92 1.89 1.89 1.95 1.90 1.91 1.99
Space Coaling ....vvrininiiiiiiiineians 1.89 1.62 1.62 1.66 1.61 1.60 1.67 1.58 1.58 1.68
Water Heafing . .............eenes PPN 1.09 1.01 1.01 1.03 0.98 0.98 1.02 0.96 0.96 1.01
Ventilation ..o ovvvvevevninnensnseronianes 0.55 0.56 0.55 057 0.57 0.56 0.59 057 057 0.61
COOKING vevvrvvrrerrenerrennnrennens 0.29 0.30 0.30 0.31 0.31 0.31 0.32 0.32 0.32 0.34
Lighting vovvenereererrienenenecrenonnss 3.89 4.06 4.04 4.09 4.03 3.97 4.04 4.00 3.94 4.05
Refrigeration .....vvvevvrieirernnnnnnnn. 046 047 047 0.49 0.49 0.49 0.51 0.50 0.50 054
Office Equipment (PC) .....vvvvenrnnnnennn. 0.23 0.29 0.29 0.30 0.30 0.30° 0.31 0.30 0.30 0.33
Office Equipment (non-PC) .......cvvvvuvnen 0.59 0.68 0.68 0.70 0.74 0.74 0.78 0.79 0.79 0.85
OlherUses® «..vvvvvenrvvenininneeennn, 349 4,63 466 477 5.10 5.14 5.35 5.46 553 5.88
Total .......s teresees Cereeaerenranans 14.33 15.50 1551 15.84 16.00 15.98 16.53 16.39 16.40 17.27

Non-Marketed Renewable Fuels

L A 0.01 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04
Total svvvevnrnnanrans Creisencarenrans 0.01 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04

Yincludes miscellaneous uses, such as service station equipment, district services, automated teller machines, telecommunications equipment, and medical equipment.

2Excludes estimated consumption from independent power producers.

Includes miscellaneous uses, such as district services, pumps, lighting, emergency electric generators, and manufacturing performed in commercial buildings.

“Includes miscallaneous uses, such as cooking, district services, and emergency electric generators.

Sincludes residual fusl ofl liquefied petroleum gas, coal, motor gasoline, and kerosene.

Bincludes miscellaneous uses, such as service station equipment, district services, automated teller machines, telecommunications equipment, medical equipment, pumps, lighting,
emergency eleclric generators, manufacturing performed in commercial buildings, and cooking (distillate), plus residual fuel oil, liquefied petroleum gas, coal, motor gasoline, and
kerosens,

7includes primary energy displaced by solar thermal water heaters.

Biu = British thermat unit.

PC = Personal computer.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1995: Energy Information Administration (EIA), Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). Projections: EIA, AEQ97 National
Energy Modeling System runs LMAC97.D0100396A, AEO97B.D100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B6. Industrial Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Key Indicators and Consumption 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Key Indicators
Value of Gross Output (billion 1987 dollars)
Manufacturing .. ..ovevnrneiieniiieiin 2907 3519 3709 3902 3806 4117 4437 3986 4441 4905
Nonmanufactuing . .......coeneininennann. 765 864 917 972 901 978 1056 925 1028 1135
Total vveveirinrerensnrirsnanisiesaens 3672 4383 4626 4874 4707 5095 5494 4911 5469 6039
Energy Prices (1995 dollars per million Btu)
Electricity ....coocvveiiieiiiiiiiiiit, 14.54 12.93 13.46 13.82 12.53 13.13 13.52 11.75 12.56 13.20
Natural Gas ......ccoevieennreninnennen. 2.28 2.37 254 277 2.39 2.61 2.85 241 2.74 3.1
SteamCoal.....oooiiiiii i 1.48 1.41 1.44 147 1.34 1.37 1.39 1.25 1.30 1.33
Residual Qil ...t 2.55 2.80 292 3.05 2.85 3.03 319 282 3.01 3.27
Distilate Ol .....cveiiiiiiiiiaiiiiaiat, 461 5.04 5.21 5.40 5.14 5.38 5.58 5.02 5.29 5.66
Liquefied Petroleum Gas ................... 6.53 5.75 6.00 6.29 5.94 6.28 6.33 5.51 595 6.33
Motor Gasoling «....ceoveververnenennnnnns 9.18 8.44 8.63" 8.89 8.50 8.85 911 8.28 8.65 9.06
Metallurgical Coal .........cccvneiuina..n. 1.75 1.69 1.72 1.75 1.54 1.58 1.60 143 1.48 1.52
Energy Consumption
Consumption’ (quadrillion Btu per year)
Purchased Electricity . ..........c.cooviee.n. 346 393 4.16 444 4.03 440 481 4.09 4,62 5.21
Natural Gas? .. .vvveeeieineeeiinnaenss 9.74 10.74 11.04 11.34 10.92 11.42 11.99 10.97 11.63 12.33
SteamCoal ....ovvvininiiiiiiiiiiininnan 1.59 1.70 1.82 1.99 1.70 1.89 212 1.68 1.97 2.30
Mstallurgical Coal and Coke® ................ 0.91 0.76 0.80 0.83 0.70 0.75 0.79 0.64 0.70 0.75
Residual Fuel ......ocvvnvnienniniiasns - 034 0.30 0.3 0.33 0.32 0.33 0.33 0.31 035 0.35
Distillate . ..ooveiieriiiiiiiiiiiiiiiaaas 1.15 1.32 1.39 1.46 1.37 1.47 1.58 1.41 1.85 1.69
Liquefied Petroleum Gas ................... 2.01 211 2.20 229 2.14 2.28 243 2.16 2.35 285
Petrochemical Feedstocks .................. 1.16 1.25 1.30 1.35 1.27 1.35 1.43 1.29 1.40 1.51
Other Petroleum® .......oovieeiiiinnns. 4.03 4.36 457 470 444 4.69 4.90 447 475 499
Renewables® .....viiviiiiiiie e, 1.74 2.02 2.12 221 212 2.28 243 217 240 262
Delivered Energy « . oovvvernneinnnannes 26.12 28.49 29,70 30.93 29.01 30.87 3281 29.17 31.73 34.30
Electricity Related Losses .................. 7.69 8.17 8.59 9.1 8.20 8.82 956" ., 7.90 8.79 9.89
Total ceeiniiiii i 33.81 36.66 38.28 40.04 37.20 39.69 4237 37.07 40.51 44.19
Consumption per Unit of Output!
{thousand Btu per 1987 dollar)
Purchased Electricity .........c.cocvevannn. 0.94 0.90 0.90 0.91 0.86 0.86 0.88 0.83 0.84 0.86
NatUrAl Gas? ..ot ieieee i 2.65 245 239 2.33 2.32 224 2.18 223 213 2,04
SteamCoal .. ..oiiiii e 0.43 0.39 0.39 0.41 0.36 0.37 0.39 0.34 0.36 0.38
Metallurgical Coal and Coke® ................ 0.25 0.17 0.17 0.17 0.15 0.15 0.14 0.13 0.13 0.12
Residval Fuel .........cooiiiiiiiiiiait, 0.09 0.07 0.07 0.07 0.07 0.06 0.06 0.06 0.06 0.06
Distillate .....ccooveienneninniiniainn, 0.31 0.30 0.30 0.30 0.29 0.29 0.29 0.29 0.28 0.28
Liquefied Petroleum Gas ..........coouvueenn 0.55 048 0.48 047 0.46 0.45 0.44 044 043 0.42
Petrochemical Feedstocks ...............ts. 0.32 0.28 0.28 0.28 0.27 0.27 0.26 0.26 0.26 0.25
Other Petroleum® .....ooiiieiieiinnnsns. 1.10 0.99 0.99 0.96 0.94 0.92 0.89 0.91 0.87 0.83
Renewables® . ......coevviiiiiiiinnn... 047 0.46 0.46 0.45 0.45 045 0.44 044 0.44 0.43
Delivered ENergy «vvvenveserserienesnnns 7.1 650 6.42 6.35 6.16 6.06 5.97 5.94 5.80 5.68
Electricity Related Losses ...........c.oette. 2.09 1.86 1.86 1.87 1.74 1.73 1.74 1.61 1.61 1.64
Total civviririnsnanenenranansariennes 9.21 8.36 8.28 8.22 7.90 7.79 7.7 755 7.4 732

TFuel consumption includes cansumption for cogeneration.
Includes lease and plant fuel.

3ncludes net coke coal imporis.

Includes petroleum coke, asphalt, road oil, lubricants, motor gasoline, still gas, and miscellaneous petroleum products.

Sincludes consumption of energy from hydroslectric, wood and wood waste, municipal solid waste, and other biomass.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1995 prices for gasoline and distillate are based on prices in various issues of Energy Information Administration (EIA), Petroleum Marketing Monthly, DOE/EIA-
0380(95/3-96/4) (Washington, DC, 1995 - 1996). 1995 coal prices: EIA, Monthly Energy Review, DOE/EIA-0035(96/08) (Washington, DC, August 1996). 1995 electricity prices: EIA,
AEOQ97 National Energy Modeling System runs LMAC97.D100396A, AEO97B.D100296K, and HMAC97.D100296A. 1995 prices derived from EIA, Slate Energy Data Report 1993,
DOE/EIA-0214(93) (Washington, DC, July 1995). Cther 1995 values: EIA, Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). Projections: EIA,
AEQ97 National Energy Modeling System runs LMAC97.0100396A, AEO97B.D100296K, and HMAC97.D100296A. .
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Economic Growth Case Comparisons

Table B7. Transportation Sector Key Indicators and Delivered Energy Consumption

Projections
2005 2010 2015
Key Indlcators and Consumption 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Key Indicators
Level of Travel (billions)
Light-Duty Vehicles (vehicle miles traveled) . .. ... 2209 2510 2574 2634 2663 27167 2867 2769 2924 3069
Freight Trucks (vehicle miles fraveled) ......... 166 208 219 230 220 237 254 226 250 274
Alr (seat miles available) ..........ov0eevens 927 1419 1493 1568 1590 1729 1865 1706 1923 2134
Rail {ton miles fraveled) . .....ovvuvennen.n. 1181 1313 1368 1431 1370 1459 1560 1410 1535 1672
Marine (ton miles traveled) .....ovovuvnennnns 871 951 989 1035 986 1047 1120 1015 1099 1196
Energy Efficlency Indicators
New Car (miles per gallon)’ .............'.n. 275 29.7 29.8 299 314 31.5 316 326 326 325
New Light Truck (miles per gallon)} ............ 205 215 216 216 229 229 229 242 242 242
Light-Duty Fleet (miles per gallon)2 ............. 19.7 19.8 19.8 19.8 203 204 204 213 213 213
Alrcraft Efficiency (seat miles per gallon) ......... 50.8 556 55.8 56.0 579 58.2 585 60.2 60.6 61.0
Frelght Truck Efficiency (miles per galflon} ........ 55 58 59 59 59 6.0 6.0 6.0 6.1 6.1
Rall Effictency (ton miles per thousand Biu) ...... 26 29 29 29 3.0 3.0 30 32 3.2 32
Domestic Shipping Efficiency
(ton miles per thousand B} ................. 27 29 29 29 29 29 29 3.0 3.0 30
Energy Use by Mode (quadrillion Btu per year)
Light-Duty Vehicles ........covovvneninana... 14.20 16.13 16.52 16.90 16.64 17.26 17.87 16.53 17.43 18.28
Frelght Trucks oo vvvnvvnnninneninnnnnnnnn. 5.43 6.23 6.47 6.70 6.45 6.80 7.16 6.58 7.07 7.56
Ar .o, e e 3.18 411 430 448 438 4n 5.04 450 5.00 5.48
Rail,...... e 048 0.48 0.50 0.52 0.48 0.51 0.54 0.47 0.51 0.55
- 1.63 2.03 - 209 216 2.19 230 241 231 246 262
B L T 0.72 0.82 0.84 0.86 0.84 0.88 0.94 0.88 0.93 1.00
0 0.21 0.26 0.27 0.28 0.27 0.29 0.31 0.26 0.30 0.33
. 2431 28.47 29,38 30.28 29.61 3N 32.60 29.84 31.99 34.09

TEnvironmental Protection Agency rated miles per gallon.
%Combined car and light truck “on-the-road” estimate.
3includes Jubricants and aviation gasoline.

Biu = British thermal unit,

Note: Totals may not equal sum of components due to independent rounding.
Sources: 1995: Federal Aviation Administration (FAA), FAA Aviation Forecasts Fiscal Years 1993-2004, (Washington, DC, February 1994); Energy Information Administration
(E!A), Short-Term Energy Qutlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996); EIA, Fuel Oif and Kerosene Sales 1995, DOE/EIA-0535(95) (Washington, DC, September
1996); and United States Depariment of Defense, Defense Fuel Supply Center. Projections: EIA, AEO97 National Energy Modeling System runs LMACS7.D100396A,

AE097B,D100296K, and HMAC97.D100296A.
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Table B8. Electricity Supply, Disposition, and Prices
(Billion Kilowatthours, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply, Disposition, and Prices 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Generation by Fuel T 1ype
Electric Generators
1070 | 1671 1801 1854 1946 1881 1942 2058 1948 2052 2287
Pefroleum .....c.ooiiiiiii i 64 55 58 63 56 58 60 59 64 73
Natral Gas «.o.vvvvrenennennenaenenennns 322 652 705 766 775 892 1008 1042 1184 1267
Nuclear POWer ......ccovvvvnevneraennnns 673 654 654 654 614 614 614 448 448 448
Pumped Storage ........cveviiiiiiiininen 2 3 -3 -3 -3 3 3 3 3 3
Renewable Sources® . ....ovvevrieinnnnn.. 354 359 361 363 367 an 378 380 394 410
| 3083 3518 3629 3789 3690 3874 4114 3874 4139 4482
Non-Utifity Generation for Own Use ........... 22 22 22 22 22 22 22 22 22 22
Cogenerators®.
[0 43 47 48 49 48 50- 51 49 51 53
Petroleum ......oovviiiiiiiiiiiiiiiit, 5 5 5 6 5 6 6 °5 6 6
Natural Gas ...ovvnenieneennnniananen. 180 202 205 208 208 214 220 212 221 230
Other Gaseous Fuels® ..................... 7 8 8 8 8 8 8 8 8 8
Renewable Sources? . ....vvvueieeinnnnns. 42 48 4 . 5 49 53 56 50 55 - 60
Olher® oot 3 3 4 4 3 4 4 3 4. 4
| 279 - 313 319 324 322 333 345 327 344 361
Salesto ULilitieS «vvevevneverneanennerenns 148 157 158 160 158 161 164 159 163 168
GenerationforOwnUse .......c..cvvevivnns 132 156 161 165 164 172 181 168 181 194
NetImports +.vevenneninnnnieniaienannn 38 35 35 35 31 31 31 27 27 27
Electricity Sales by Sector
Residential .......cvvueineiniiiiiiiiaann, 1043 1179 1214 1250 1251 1307 1366 1339 1421 1504
Commercial . ..ovveveenereroneanonaeanen. 946 1085 1089 1116 1142 1147 1193 1209 1219 1287
Industrial .....oviniiiiii e 1013 1153 1218 1301 1181 1289 1409 1198 1354 1527
Transportation . ........coovniiiiiiiiia, 6 23 24 25 39 4 42 47 50 53
1 e 3008 3440 3545 3693 3611 3784 4011 3793 4044 4371
End-Use Prices (1995 cents per kilowatthour)®
Residential .......cooniiiiiiiiiiiiiaann, 84 7.7 8.0 8.1 75 78 8.0 72 76 78
Commercial . . ...cvvnenneniiiiiiaiaaan 79 7.0 73 75 6.8 72 74 6.5 69 72
Industrial .. oovveniei e 5.0 44 46 47 43 45 48 4.0 43 45
Transportation .. vovvevnnniiiririiinennes 5.2 48 49 5.0 4.7 49 49 46 47 48
All Sectors AVerage svesseeeencsanronasaen 7.1 64 6.6 6.7 6.2 64 6.6 6.0 6.3 6.5
Price Components (1995 cents per kilowatthour) .
Capital Component .......oveviivininina.n. 26 24 25 25 22 23 24 241 2.2 23
Fuel Component ........ccoovieiiiienainn, 1.1 1.0 1.1 1.1 1.0 1.0 1.0 0.9 0.9 09
Operation and Maintenance Component ......... 3.0 25 25 25 25 25 25 23 23 23
Wholesale PowerCost.........coeevveinnn.. 04 0.5 0.6 0.7 0.5 0.7 0.8 0.6 0.8 0.9
11 7.1 6.4 6.6 6.7 6.2 6.4 6.6 6.0 6.3 65

Tincludes grid-connected generation at all utilities and nonutilities except for cogenerators. Includes small power producers, exempt wholesale generators, and generators at

mdustnal and commercial facilities which provide electricity for on-site use and for sales to utilities.
ncludes conventional hydroelectric, geothermal wood, wood waste, municipal solid waste, other biomass, solar, and wind power.
Includes cogeneration at facilities whose primary function is not electricity production. Includes sales to utilities and generation for own use.

“Other gaseous fuels include refinery and still gas.

5Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

®prices represent average revenue per kilowatthour.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1995 commercial and transportation sales derived from: Total transportation plus commercnal sales come from Energy Information Administration (EIA), State Energy
Data Report 1993, DOE/EIA-0214(93) (Washington, DC, July 1995), but individual sectors do not match because sales taken from commercial and placed in transportation, according
to Oak Ridge National Laboratories, Transportation Energy Data Book 15 (May 1995) which indicates the transportation value should be higher. 1995 generation by electric utilities,
nonutilities, and cogenerators, net electricity imports, residential sales, and industrial sales: EIA, Annual Energy Review 1995, DOE/EIA-0384(95) (Washington, DC, July 1996). 1995
residential electricity prices derived from EIA, Short Term Energy Outlook, DOE/EIA-0202(36/4Q) (Washington, DC, October 1996). 1995 electricity prices for commerclal,
industrial, and transportation; price components; and projections: EIA, AEO97 National Energy Modeling System runs LMAC97.0100396A, AEO97B.D100296K, and
HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B9. Electricity Generating Capability

(Thousand Megawatts)

Projections
2005 2010 2015
Net Summer Capabillty’ 1995 High Low High ow High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Electric Generators®
Capability
Coal Steam . ovverervnrrrrronennerereanns 304.9 2945 298.2 306.8 298.4 304.0 3175 303.8 3154 348.2
Other Fossil S1eam® +.\.vuvererrenrnnnen. 139.6 102.6 1026 102.6 99.9 99.9 99.9 96.1 96.1 96.1
CombinedCycle ........cvvvnevnevennn... 14.7 66.0 735 888 87.2 107.5 126.0 125.0 153.0 166.4
Combustion Turbine/Diesel ................. 56.0 126.3 134.5 151.0 143.0 153.1 164.8 157.2 168.3 1836
Nuclear POWEr .......ccvevvnvenerneennss 99.2 94.7 94.7 947 88.9 88.9 88.9 62.7 - 627 62.7
Pumped Storage ........ovvvveiienienen., 19.9 19.9 19.9 19.9 19.9 19.9 19.9 19.9 19.9 19.9
FuelCells vovevenreneinnienenrsnennnsns 0.0 0.6 2.0 22 21 21 2.8 22 2.1 29
Renewable Sources® .....ovvvvennernnnens 88.0 915 922 925 935 94.1 95.2 96.5 983 101.2
Total svvvnsevnnsesnnscsnnnsonnnsennss 722.2 796.1 8175 858.4 8329 869.4 914.9 863.4 915.8 982.0
Cumulative Planned Additions®
CoalSteam ....covevvienenenennernnonnss 14 3.7 3.7 37 5.3 53 53 53 53 53
Other Fossil Steam® .. .vvvvvervrreeneenns 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
CombinedCycle ........ovvvvrenvnineresns 14 20 20 2.0 2.0 20 2.0 20 20 20
Combustion Turbine/Diese! ................. 32 45 45 45 45 45 45 45 45 45
Nuclear Power .......cvvvvvnennarcennenn 0.0 1.2 1.2 1.2 12 1.2 1.2 1.2 12 1.2
Pumped Storage .........covvinverineninn 1.1 11 1.1 1.1 11 1.1 1.1 11 1.1 1.1
FuelCells ...ovevreverreeeneennernerncss 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources® ... ...t 0.7 29 2.9 2.9 29 29 29 29 29 29
Tolal vuvvennrrvnnrresanssonnsssnnsss 8.0 15.5 155 15.5 171 171 171 171 171 171
Cumulative Unplanned Additions®
CoalSteam .. ..euvrvvrencennrnneonnonnss 0.0 538 9.5 18.1 10.7 16.4 298 20.0 316 654
Other Fossl S16am® .vvvv'rvrenrensrrnnns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CombinedCycle ........ovvvvvnuvnennnnn. 0.0 50.5 58.0 733 7.7 91.9 1105 109.5 1375 150.9
Combustion Turbine/Diesel ................. 0.1 700 782 947 87.1 97.1 108.8 102.3 1135 128.7
Nuclear POWEr v..vvvovvvrvnvereonesnanen 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pumped Storage .........oecvvviviniinnenns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FuelCells ,.oovvveernernarenennernnnnnns 0.0 0.6 20 22 21 21 28 22 2.1 29
Renewable SOUrces® ...ovvvvererrennnenn. 0.0 1.1 1.8 2.1 33 3.9 5.0 6.6 84 113
Total vovrvveennrernvncsnnnrannnsannas 0.1 128.0 149.5 1903 174.9 211.4 256.9 240.6 293.1 359.2
Cumulative Total Additions ......ce00vvunees 8.2 143.5 1650 2059 1920 2285 2740 25717 3102 376.3
Cumulative Retirements® ....ovvvervrrnnnns 119 721 721 721 83.9 83.9 83.9 119.1 1191 119.1
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Economic Growth Case Comparisons

Table B9. Electricity Generating Capability (Continued)
(Thousand Megawatts)

Projections
; 2005 2010 2015
Net Summer Capability 1995 Low High Low High Low High
Economic | Reference | Economic | Economic { Reference | Economic | Economic | Reference | Economlc
Growth Growth | Growth Growth | Growth Growth
Cogenerators’
Capacity
L6717 8.2 88 9.0 9.1 9.0 9.3 95 9.1 9.5 99
Petroletm ......ooviiiiiiiieie e 0.9 0.9 0.9 0.9 0.9 1.0 1.0 0.9 1.0 1.0
Natural Gas ....vvveververvnrenncnnannns 289 316 32.1 325 325 333 34.2 329 34.2 35.5
Other Gaseous Fuels .......covvineienness 1.0 09 0.9 1.0 0.9 09 1.0 09 09 1.0
Renewable Sources® . ...ovvvnveeeinnnnn.. 6.2 74 73 75 73 78 8.3 75 8.2 8.9
(0171 S P 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B 45.1 494 50.2 51.1 50.7 523 53.9 514 53.8 56.3
Cumulative Additions® .......vovvvvennnnnns 10.2 144 153 16.1 157 17.3 189 16.4 188 = 213

TNet summer capabilty is the steady hourly output that generating equipment is expected to supply fo system load {exclusive of auxiliary power), as demonstrated by tests during
summer peak demand. .

Includes grid-connected utilities and nonutilities except for cogenerators. Includes small power producers, exempt wholesale generators, and generators at industrial and
commercial facilities which produce electricity for on-site use and sales to utilities.

3ncludes oil-, gas-, and dual-fired capability.

“Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

SCumulative additions after December 31, 1994.

ECumulative total refirements from 1990,

"Nameplate capacity is reported for nonutiities on Form EIA-867, “Annual Power Producer Report.” Nameplate capacity is designated by the manufacturer. The nameplate capacity
has been converted to the net summer capability based on historic relationships.

Notes: Totals may not equal sum of components due to independent rounding. Net summer capability has been estimated for nonutility generators for AEO97. Net summer
capacity is used to be consistent with electric utility capacity estimates. Data for electric utility capacity are the most recent data available as of August 15, 1996. Therefore, capacity
estimates may differ from other Energy Information Administration sources.

Sources: 1995 net summer capability at electric utilities and planned additions: Energy Information Administration (EIA), Form EIA-860, “Annual Electric Generator Report.” Net
summer capability for nonutilities and cogeneration in 1995 and planned additions estimated based on EIA, Form EIA-867, “Annual Nonutility Power Producer Report.” Projections:
EIA, AEO97 National Energy Modeling System runs LMACS97.D100396A, AEO97B.D100296K, and HMAC97.D100296A.
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Table B10. Electricity Trade

(Billion Kilowatthours, Unless Otherwise Noted)

Projections
2005 2010 2015
Electricity Trade 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Interreglonal Electricity Trade

Gross Domestic Firm Power Sales ........... 155.0 139.2 139.2 139.2 139.2 139.2 139.2 139.2 139.2 139.2
Gross Domestic Economy Sales............. 816 64.9 61.3 694 66.8 776 85.2 744 794 781

Gross Domestic Trade ........c00nsesee. 2366 204.1 200.5 2087 206.0 2168 2244 2136 2186 217.3
Gross Domestic Firm Power Sales
(million 1995 dollars) +....vvvenrnrninnnnn. 70235  6309.0 6309.0 6309.0 6309.0 6309.0 6309.0 6309.0 6309.0 6309.0
Gross Domestic Economy Sales
{million 1995 dollars) +vvvvvrvevevrrenonens 19583  1467.0 1420.8 1696.9 1450.1 1753.8 21115 1627.0 1831.4 20869

Gross Domestic Sales .

(milllon 1995 dollars) ,.....covvevenenens 89817  7776.0 7729.8 8005.9 7759.1 8062.8 8420.5 7936.0 81404 8395.9

International Electricity Trade

Firm Power Imporis From Canada and Mexico ..  30.2 19.7 19.7 19.7 18.6 18.6 186 18.6 18.6 186
Economy Imports From Canada and Mexico ... .. 18.0 352 352 352 33.6 336 336 29.2 292 29.2

Gross Imports From Canada and Mexico ... 483 549 54.8 54.8 522 522 522 479 479 479
Firm Power Exports To Canada and Mexico .. .. 34 134 134 13.4 134 134 134 134 134 13.4
Economy Exports To Canada and Mexico ...... 72 70 70 70 77 77 77 77 17 .7

Gross Exports To Canada and Mexico ..... 10.6 203 20.3 203 21.0 21.0 21.0 21.0 21.0 21.0

Note; Totals may not equal sum of components due to independent rounding. Firm Power Sales are capacity sales, meaning the delivery of the power is scheduled as part of the
normal operating conditions of the affected electric systems. Economy Sales are subject to curtailment or cessation of delivery by the supplier in accordance with prior agreements or

under specified conditions.

Sources: 1995 interregional eleclricity trade data: Energy Information Administration (E1A), Bulk Power Data System. 1995 intemational electricity trade data: DOE Form FE-718R,
*Annual Report of International Electrical Expor/Import Data.” Firm/economy share: National Energy Board, Annual Report 1993. Planned interregional and international firm power
sales; DOE Form |E-411, “Coordinated Bulk Power Supply Program Report” {April 1995). Projections: EIA, AEO97 National Energy Modeling System runs LMAC97.D100396A,

AE097B.D100296K, and HMAC97.D100296A.
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Table B11. Petroleum Supply and Disposition Balance
(Million Barrels per Day, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply and Disposition 1995 Low High Low High Low High
) Economic | Reference | Economic | Economic | Reference | Economic | Economic { Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Crude Oil
Domestic Crude Production’ ................ 6.56 542 549 5.56 5.28 5.39 5.50 5.10 5.23 5.36
Alaska ........ et i 1.48 0.94 0.94 0.94 0.77 0.77 0.77 0.63 0.63 0.64
Lower48States ......ceveniiinenianennnn 5.08 447 455 461 451 462 4.72 447 4,60 4.73
NetImpors « oo vvrereineeereneneanannes 7.4 9.29 9.49 9.68 9.65 9.76 10.19 9.85 10.24 10.64
Other Crude Supply2 ...................... 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Crude Supply «.evvvvvinvinnninnannn, 13.97 14.70 14.98 15.24 14.93 15.15 15.69 14.96 15.47 16.00
Natural Gas Plant Liquids .................. 1.76 2.07 2.14 2.22 2.14 2.28 24 2.27 244 2.61
Other IPUIS® + o vvvreneeeeviennnnerennnnes 0.46 0.24 0.24 0.24 0.19 0.19 0.21 0.18 0.19 0.21
Refinery Processing (T 0.77 0.76 0.80 0.84 0.78 0.82 0.87 0.73 0.77 0.82
Net Product Imports5 ...................... 0.75 2.21 2,51 2.80 249 3.14 3.4 246 3.22 3.92
Total Primary 5upply6 ..................... 17.73 19.98 20.67 21.34 20.53 21.58 22,62 20.60 22,10 23.56
Refined Petroleum Products Supplied :
Motor Gasoling” .........eeevrvirinnnnnn. 7.81 8.69 8.90 9.10 8.84 9.17 9.49 8.73 9.19 9.63
JetFuel® oo o, 1.51 197 2.06 2.15 2.09 2.25 241 2.15 2.39 2,63
Distillate Fuel® ... ..covvveneeiininnnnsns 3.25 3.66 381 3.97 3.76 3.99 4.24 3.81 412 4.46
Residual Fuel ......covvnevievinnenanns, 0.85 1.00 1.04 1.08 1.07 i1 1.15 1.10 1.20 1.29
Oter™ . e 4.32 4.67 4.87 5.04 478 5.07 5.34 4.83 521 . 5.56
Total ....... Cedeenetresatsantntantans 1773 19.98 20.68 21.34 20.54 21.60 22,63 20.62 22,12 23.57
Refined Petroleum Products Supplied
Residential and Commercial ................. 1.07 1.01 1.03 1.05 0.98 1.02 1.05 0.98 1.01 1.06
Industrial ™. 458 491 513 533 5.01 5.33 5.62 5.06 5.48 5.86
Transportation . ....oovvrerveieiieninienss 11.79 13.82 14.26 14.69 1428 15.00 15.70 14.33 15.35 16.33
Electric Generators™ . . .. .o et 0.30 0.24 0.26 0.28 0.25 0.26 0.27 0.26 0.28 0.32
1 17.73 19.98 20.68 21.34 20.54 21.60 22,63 20.62 22,12 23.57
DISCrepancy™ vvvvrnrreriereninneirenanes -0.01 -0.01 -0.01 0.00 -0.01 -0.02 -0.01 -0.02 -0.02 -0.01
World Oil Price (1995 dollars per barrel)*...... 17.26 1893 19.72 20.54 19.43 20.41 21.37 19.78 20.98 22,21
Import Share of Product Supplied ............ 0.44 0.58 0.58 . 059 0.59 0.60 0.60 0.60 0.61 0.62

Expenditures for Imported Crude Oil

and Petroleum Products (billion 1995 dollars) ... 49.39 77.98 85.05 92.73 84.96 95.44 105.63 86.65 101,18 116.22
Domestic Refinery Distillation Capacity ........ 154 15.6 16.0 16.3 159 16.2 16.8 16.1 16.5 1741
Capacity Utilization Rate (percent) ........... 92.0 94.1 94.1 94.0 94.1 94.0 94.0 93.3 94.0 94.0

Tincludes lease condensate.
ZSirategic petroleum reserve stock additions plus unaccounted for crude oil and crude stock withdrawals minus crude products supplied.
3includes alcohols, ethers, petroleum product stock withdrawals, domestic sources of blending components, and other hydrocarbons.
"Represents volumetric gain in refinery distiltation and cracking processes.
Sincludes net imports of finished petroleum products, unfinished ofls, other hydrocarbons, alcohols, ethers, and blending components.
otal crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net petroleum imports.
7includes ethanol and ethers blended into gasoline.
Sncludes naphtha and kerosene types.
includes distillate and kerosene. .
Wincludes aviation gasoline, liquefied petroleum gas, petrochemical feedstocks, lubricants, waxes, asphalt, road oil, still gas, special naphthas, petroleum coke, crude oif product
supplied, and miscellaneous petroleum products.
Includes consumption by cogenerators.
includes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.
Balancing item. Includes unaccounted for supply, losses and gains.
4Average refiner acquisition cost for imported crude oil.
Note: Totals may not equal sum of components due to independent rounding.
Sources: 1995 expenditures for imported crude oil and petroleum products based on internal calcutations. Other 1995 data: Energy Information Administration (EIA), Pefroleum
Supply Annual 1995, DOE/EIA-0340(95) (Washington, DC, May 1996). Projections: EIA, AEO97 National Energy Modeling System runs LMAC97.D100396A, AEO97B.D100296K,
and HMAC97.D100286A.
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Economic Growth Case Comparisons

Table B12. Petroleum Product Prices
(1995 Cents per Gallon, Unless Otherwise Noted)

Projections
2005 2010 2015
Sector and Fuel 1995 7 ow High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth Growth Growth Growth Growth
World Oll Price (dollars per barrel) ........... 17.26 18.93 19.72 20.54 19.43 20.41 21.37 19.78 20.98 2221
Delivered Sector Product Prices
Resldential
Distillate Fuel +...vvvvvernenevevannennen,s 86.5 98.7 100.9 1034 99.9 103.3 105.8 983 101.7 106.5
Liquefied Petroleum Gas .......c.vvvvvnen..s 888 96.2 984 100.9 99.0 102.3 103.3 96.4 99.9 103.2
Commerclal
Distillate Fuel +.vvvvvenvnrnerinenvenensn. 60.8 709 733 758 719 754 780 702 737 786
Residual Fuel +...vovvvvvnenennvnnnnnnsn. 447 41.0 429 449 422 446 477 424 45.3 484
Residual Fuel (dollars per barel) ............. 18.78 17.21 18.02 18.86 17.71 18.73 20.02 17.82 19.02 20.33
Industrial !
Distillate Fuel .......coovnervvrvennnnnn.. 63.9 69.8 723 749 71.2 746 774 69.6 733 785
Liquefied Petroleum Gas .......coevevnen.n. 56.4 49.6 518 54.3 51.3 54.2 547 475 514 547
Residual Fuel ...........covevvrvvnnennnn. 38.2 420 437 457 427 453 . 478 421 45.1 49.0
Residual Fuel (dollars per barrel) ............. 16.06 17.62 18.36 19.18 17.93 19.04 20.07 17.70 18.95 20.57
Transportation .
Distilate FUeI® o.\vserrereereneeennnnns. 1114 1155 120.6 125.1 1133 120.4 1256 108.1 116.2 124.0
JEFUELY L 52.0 69.4 737 778 70.1 763 804 67.2 735 798
Motor Gasoline® ........oovvvvennnennnn.. 114.8 116.7 121.2 125.6 114.7 1218 126.6 110.0 1174 1244
Residual Fuel o..ovvvvvernrnrvuvannennen, 36.5 41.3 434 458 44.2 473 50.6 427 46.0 497
Residual Fuel (dollars per barre]) ............. 15.32 17.37 18.24 19.24 18.58 19.86 21.24 17.94 19.33 20.88
Electric Generators®
Distillate Fuel ,.....ovvervvrernrnnrnnnn. 547 63.7 66.1 68.4 64.6 68.3 709 63.0 67.0 720
Residual Fuel .....vvvvvnvinrvnnnnnnnnsns 39.2 428 444 46.3 445 472 499 439 465 50.0
Residual Fuel (dollars per barrel) . ............ 16.45 17.96 18.66 19.43 18.70 19.82 20.97 18.44 19.54 20.99
Refined Petroleum Product Prices®
Distilate FUeI2 oo vvsesseesreeneennnnns, 96.8 103.3 107.5 114 102.3 108.2 1127 98.1 104.9 1119
L T PR 52.0 69.4 737 718 70.1 763 80.4 67.2 735 798
Liquefied Pefroleum Gas ................... 62.2 60.0 62.2 64.7 62.5 65.6 66.3 59.3 63.2 66.5
Motor Gasoline® .........cevvenevvnnnn.. 114.8 116.5 1209 1253 1146 121.6 1264 109.8 117.2 124.2
Residual Fuel +.....ocvveverrnevevnennnnn 38.1 4.7 436 458 440 46.9 50.0 4238 46.0 496
Residual Fue! (dollars per barrel) ............. 16.01 17.50 18.32 19.25 18.47 19.69 20.99 17.99 19.31 20.83
AVEIAgE 4 vvrvrerenrnrnnsasaesannsones 92.4 95.6 99.4 103.0 94.7 1004 1041 904 96.4 102.2
Tncludes cogeneralors.
ZIncludes Federal and State taxes on diesel fuel and excludes county and local taxes.
3Kerosene-typa et fuel,

Sales welghted-average price for all grades, Includes Federal and State taxes and excludes county and local taxes.
Sincludes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.
elghted averages of end-use fuel prices are derived from the prices in each sector and the comesponding sectoral consumption.
Sources: 1995 prices for gasoline, distilate, and jet fuel are based on prices in various issues of Energy Information Administration (EA), Petroleum Marketing Monthiy, DOE/EIA-
0380(95/3-96/4) (Washington, DC, 1995-1996). 1995 prices for all other petroleum products are derived from EIA, State Energy Price and Expenditures Repori: 1993, DOE/EIA-
0376(93) (Washington, DC, December 1995). Projections: EIA, AEOS7 National Energy Modeling System runs LMAC97.D100396A, AEO97B.D100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B13. Natural Gas Supply and Disposition
(Trillion Cubic Feet per Year)

) Projections
2005 2010 2015
Supply and Disposition 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth Growth Growth Growth Growth
Production

Dry Gas Production’ «....ovvvrerieiinnnnns 18.49 21.85 22.66 23.53 22.75 24.25 26.00 24.29 26.10 27.89
Supplemental Natural Gas? ..ottt 0.13 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
NetImpors .ouvuvernnnnrnosnsnsanneneans 268 3.69 3.69 3.69 3.92 3.92 3.92 423 423 4,23
Canada ..... s eeeeeeeeneeaearanaraenaen 2.79 352 352 3.52 3.74 3.74 3.74 4.06 4.06 4,06
MEXICO ©ovverrierieinenaanenaeneiaeas -0.05 -0.11 -0.11 0.1 0.12 012 . -0.142 0.12 -0.12 -0.12
Liquefied Natural Gas ......covvvvivnvnvnnn -0.05 0.27 0.27 0.27 0.29 0.29 0.29 0.29 0.29 0.29
Total Supply ............ eerieeseieienna 21.30 25.60 26.41 27.28 26.73 28.23 29.98 28.58 30.39 32,19

Consumption by Sector
Residential «voovvevnnnerieneiiinninaenes 487 5.15 5.27 5.40 5.22 542 5.62 5.31 5.57 5.83
Commercial ....cveeiiieriinerioneinnans 3.07 3.33 334 342 341 344 3.56 351 3.55 3.73
Industial® o oorer e 8.33 9.03 9.27 9.52 9.14 9.56 10.02 9.10 9.65 10.23
Electric Generators® .......ovviviivieeennn. 346 5.52 5.88 6.21 6.23 6.94 772 774 8.52 9.1
Lease and Plant Fuel® ... .....coieennnnns 1.14 1.4 1.45 1.50 147 1.55 1.64 1.56 1.65 1.75
Pipeline Fuel ....ovvvveniiinin s, 0.70 0.80 0.82 0.83 0.82 0.86 0.92 0.85 0.91 097
Transponations .......................... 0.01 0.17 0.18 0.18 0.24 0.25 0.27 0.27 0.30 0.33
B £ 21.58 25.41 26.22 27.06 26.52 28.01 29.75 28.35 30.16 31.95
Discrepancy7 ............................ -0.28 0.19 0.19 0.21 0.20 0.22 0.23 0.23 0.23 0.23

TMarketed production (wet) minus extraction losses.

2Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Biu stabilization, and manufactured gas commingled and distributed with natural gas.

3ncludes consumption by cogenerators.

“includes all electric power generators except cogenerators, which produce electricity as a by product of other processes.

5Represents natural gas used in the field gathering and processing plant machinery.

€Gompressed natural gas used as vehicle fuel.

7Balancing item. Natural gas lost as a result of converting flow data measured at varying temperatures and pressures to a standard temperature and pressure and the merger of
different data reporting systems which vary in scope, format, definition, and respondent type. In addition, 1995 values include net storage injections.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Figures for 1995 may differ from published data due to internal conversion factors.

Sources: 1995 supplemental natural gas: Energy Information Administration (ETA), Natural Gas Monthly, DOE/EIA-0130(86/6) (Washington, DC, June 1996). 1895 imporis and dry
gas production derived from: EIA, Natural Gas Annual 1995, DOE/EIA-0131(95) (Washington, DC, November 1996). 1995 transportation sector consumption: EIA, AEO97 National
Energy Modeling System runs LMAC97.D100396A, AEQ97B.D100296K, and HMAC97.D100296A. Other 1995 consumption: EIA, Short-Term Energy Outlook, DOE/EIA-0202(96/4Q)
{Washington, DC, October 1996) with adjusiments to end-use sector consumption levels for consumption of natural gas by electric wholesale generators based on EIA, AEOS7
National Energy Modeling System runs LMAC97.D100396A, AEO97B.D100296K, and HMAC97.D100286A. Projections: EIA, AEQ97 National Energy Modeling Syslem runs
LMAC97.D100396A, AEO97B.0100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B14. Natural Gas Prices, Margins, and Revenues
(1995 Dollars per Thousand Cubic Feet, Unless Otherwise Noted)

Projections
2005 2010 2015
Prices, Margins, and Revenue 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth Growth Growth Growth Growth
Source Price
Average Lower 48 Wellhead Price? ........... 1.61 1.79 1.94 2.15 1.81 2.01 223 1.83 213 249
Average Import Price .....ovvviineninnnnes 1.49 1.73 1.85 212 1.77 1.94 2.23 1.78 2.06 243
Average2 Cenererreseneererrasnntanrine 1.59 1.78 1.93 215 1.81 2.00 223 1.82 212 248
Dellvered Prices
Resldential o..vvvvivineninrerenenennnnns 6.18 5.53 5.65 5.85 5.25 5.43 5.62 5.05 533 5.64
Commercial +.oviereninieererereennennes 5.10 4.63 4.79 5.00 442 464 4.86 427 461 495
Industial® . .ve s 2.35 244 261 2.85 246 2.69 293 248 2.82 3.20
Electric Generators® ......o.vviiiiiinne.. 2.06 2.18 2.33 253 2147 2.38 262 219 252 2.88
Tramsportaltion5 Cr b rer e e aenaans 5.94 6.22 6.38 6.62 6.71 6.93 747 6.95 727 763
AverageG ............................. 367 kXA | 355 3.75 331 349 3.70 321 3.52 3.87
Transmisslon and Distribution Margins’
Residential ...o0vevrirevunnenronraenenes 459 375 373 3.70 345 343 3.39 323 3.21 3.16
Commercial .......... eeeareneaieieaaes 351 2.85 2.86 2.85 2.62 264 2.63 245 249 247
Industial® .. .veiinee e 0.76 0.66 0.68 0.70 0.65 0.69 0.70 0.66 0.70 0.72
Electric Generators® ....vvivineriinnnne. 047 0.40 0.41 0.38 0.37 0.38 0.38 0.37 0.40 0.40
Transportation5 PN 4.35 4.44 445 4.47 4.90 4.93 4.94 5.13 5.15 5.16
Average® ........... Pesessenrenernanas 2,08 1.63 1.62 1.60 1.50 1.49 147 1.39 1.40 1.38
Transmisslon and Distribution Revenue
(blllion 1995 dollars)
Residential ...0vvuenivierensnenennns Ve, 2235 19.31 19.66 19.99 17.99 18.56 19.06 17.15 17.91 18.44
Commercial ..uvereruininrernnrneneenens 10.79 9.48 9.56 9.74 8.92 9.08 937 8.60 8.85 9.18
Industial® o.vvevrneirneinns, ieeieen 6.31 5.95 6.32 6.63 5.98 6.57 7.00 5.99 6.72 733
Electric Generators® ..........oovvvnennn.. 1.61 2.21 240 2.38 2.29 2,61 3.02 2.88 342 3.62
Transporlation"‘ ................ Cebereees 0.04 0.76 0.79 0.83 1.16 1.25 1.33 1.4 1.56 1.69
Total ..vvvvnninnnns Ceerrariersaannans 41.11 KYA4] 3873 39.58 36.34 38.08 39.78 36.02 3845 40.27

1Fiepresents lower 48 onshore and offshore supplies.

2Ouanlity -welghted average of the average lower 48 wellhead price and the average price of imports at the U.S. border.

alncludes consumption by cogenerators.

lncludes all electric power generators except cogenerators, which produce electricity as a by product of other processes.
Compressed natural gas used as a vehicle fuel.

ﬁWelghted average prices and margins. Weights used are the sectoral consumption values excluding lease, plant, and pipeline fuel.

"Within the table, “transmission and distribution” margins equal the difference between the delivered price and the source price (average of the wellhead pnce and the price of
Imports at the U.S, border) of natural gas and, thus, reflect the total cost of bringing natural gas to market. When the term “transmission and distribution® margins is used in today’s
natural gas market, it generally does not include the cost of independent natural gas marketers or costs associated with aggregation of supplies, provisions of storage, and other
services, As used here, the term includes the cost of all services and the cost of pipeline fuel used in compressor stations.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1995 Industrial delivered prices based on Energy Information Administration (EIA), Manufacturing Energy Consumption Survey 1991. 1995 residential and commercial
delivered prices, average lower 48 wellhead price, and average import price: EIA, Natural Gas Monthly, DOE/EIA-0130(96/6) (Washington, DC, June 1996). Other 1995 values, and
projections: EIA, AEO37 National Energy Modeling System runs LMAC97.D100396A, AEQ97B.D100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B15. Oil and Gas Supply

Projections
2005 2010 2015
Production and Supply 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economlic | Economic | Reference | Economic
Growth Growth | Growth Growth Growth Growth
Crude Oil
Lower 48 Average Wellhead Price’
(1995 dollars perbarrel) vovvevrnenenaraearnnn 15.58 18.61 19.36 20.23 19.09 20.02 20.97 18.68 19.85 21.06
Production {million barrels per day)? ’
US.Total ..ouvvnennrnnsencanrencarnnenns 6.56 542 5.49 556 528 539 5.50 5.10 523 5.36
Lower 48 0nShore .. cvoveevevevnannninerens 382 2.98 3.04 311 2.96 3.04 3.14 2.96 3.07 3.19
Conventional .. .ovveinneeeeinenennenennn 3.24 2.40 244 249 2.30 2.36 241 2.26 233 2.38
Enhanced Oil Recovery .......ccoeveennenn. 0.58 0.58 0.60 0.62 0.66 0.69 0.73 0.70 0.75 0.81
Lower48 Offshore . ......coocvieeiaiaaiien, 1.26 1.49 1.50 1.51 1.56 1.57 1.58 1.51 1.53 1.54
Alaska ....ieriiiiiiiiiii et 148 0.94 0.94 0.94 0.77 0.77 0.77 0.63 0.63 0.64
Lower 48 End of Year Reserves (billion barrels) .. 17.18 14.99 15.26 15.51 15.14 15.51 15.92 15.12 15.61 16.14
Natural Gas
Lower 48 Average Wellhead Price’ .
(1995 dollars per thousand cubic feet) ......... 1.61 1.79 1.94 215 1.81 2.01 223 1.83 213 249
Production {trillion cubic feet)’
L 1 18.48 21.85 22,66 23.53 22.75 2425 26.00 24.29 26.10 27.89
Lower480nshore ......cooiivieiieieinnnn, 13.00 15.03 15.75 16.59 15.93 17.19 18.61 16.97 18.59 20.13
Associated-Dissolved® ........ooieiiiiinns 1.85 1.27 1.28 1.30 1.20 1.21 1.23 117 1.18 1.20
Non-Associated . .....ocvieiininnennann.n. 11.15 13.77 1447 15.29 14.74 15.98 17.38 15.81 17.40 18.93
Conventional . ...oooveeeeneeinnianaainnt 7.92 10.65 11.21 11.84 11.35 12.33 13.54 12.20 13.28 14.30
Unconventional .........covvevieiiannt, 3.24 3.12 3.26 345 3.39 3.66 3.84 3.61 413 463
Lower 48 Offshore .. .....c..cvveeiiiannen, 5.05 6.30 6.39 6.42 6.27 6.51 6.83 6.74 6.94 7.18
Associated-Dissolved® ........cvvinnunnns. 0.71 0.78 0.78 0.78 0.80 0.81 0.81 0.79 0.80 0.80
Non-Associated . ...cveveenereneeinininns 4.34 5.52 5.61 5.64 547 5.70 6.03 5.95 6.14 6.38
1 - 0.42 0.52 052 0.53 0.55 0.55 056 0.57 0.58 0.59
U.S. End of Year Reserves (trillion cubic feet) .... 155.03  169.88 174.73 184.20 178.44 187.05 197.89 178.91 188.42 196.73
Supplemental Gas Supplies (trillion cubic feet)5 .. 013 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Total Lower 48 Wells Completed (thousands) .... 1852 31.61 3433 37.82 34.41 37.60 40.95 36.79 41.75 47.64

1Flepresents lower 48 onshore and offshore supplies.
Includes lease condensate. -
3Market production (wet) minus extraction losses.

4Gas which occurs in crude ofl reserves either as free gas (associated) or as gas in solution with crude oil (dissolved).
SSynthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Biu stabilization, and manufactured gas commingled and distributed with natural gas.
Note: Totals may not equal sum of components due to independent rounding. Figures for 1995 may differ from published data due to internal conversion factors.
Sources: 1995 cude oil lower 48 average wellhead price: Energy Information Administration (EIA), Office of Integrated Analysis and Forecasting. 1995 total wells complated: EIA,
Office of Integrated Analysis and Forecasting. 1995 lower 48 onshore, lower 48 offshore, Alaska crude oil production: EIA, Pefroleum Supply Annual 1995, DOE/EIA-0340(95)
(Washington, DC, May 1996). 1995 natural gas lower 48 average wellhead price: EIA, Natural Gas Monthly, DOE/EIA-0130(96/06) (Washington, DC, June 1996). 1995 total nafural
gas production derived from: EIA, Natural Gas Annual 1995, DOE/EIA-0131(g5) (Washington, DC, November 1996). Other 1995 values: EIA, Office of Integrated Analysis and
Forecasting. Projections: EIA, AEQS7 National Energy Modeling System runs LMAC97.D100336A, AE097B.D100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B16. Coal Supply, Disposition, and Prices
(Million Short Tons per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply, Disposition, and Prices 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Production’
Appalachia .....ovvvinirirernonennnnnns 435 442 441 454 468 479 502 482 494 544
111111 S 169 154 157 162 160 165 173 154 160 195
L1 429 522 548 583 532 557 600 561 614 660
East of the Mississippi »»ovvvnverenrennnnnn. 544 536 538 554 564 579 604 572 586 649
West of the Mississippi +..vovvernvnennnnsns 489 582 608 645 597 622 671 625 682 750
Total vovvrenenrnnss Cererseeneneiranns 1033 1118 1146 1199 1161 1201 1275 1197 1268 1399
Net Imports
)]0 PN 7 8 8 8 9 9 9 9 9 9
EXPOMS s ovvvevevnenennenenienenieinenns 89 102 102 102 11 111 111 121 121 121
Total vuverrvnrvnesnarioraraancnnnnees -81 -94 -94 -94 -103 -103 -103 -112 -112 -112
Total Supply2 seesesansanaane seerecanerens 951 1024 1052 1105 1058 1098 1172 1085 1156 1287
Consumption by Sector
Residential and Commercial ................. 6 6 6 6 6 6 6 6 6 6
Industial® .....ooiveiiiiiiie s 73 78 84 91 78 87 a7 78 91 106
CokePlants .....ovvvevveeenennnrnnrnnss 33 26 26 26 23 23 23 20 20 20
Electric Generators® .....vovvirenennn... 847 912 938 986 953 983 1046 987 1039 1155
Tolal sevrennevarnsrnnnsvonnssarsecoes 959 1022 1054 1109 1060 1099 1172 1091 1156 1288
Discrepancy and Stock Change® ............. -8 1 2 -3 -2 -1 0 -6 -1 0
Average Minemouth Price
(1995 dollars per shortfon) ............ N 18.83 17.19 17.47 17.78 16.80 16.92 16.64 15.32 15.46 15.90
(1995 dollars per million Btu) .......evvnen... 0.88 0.82 0.83 0.85 0.80 0.81 0.80 0.73 0.74 0.77
Delivered Prices (1995 dollars per short ton)®
Industrial oovvevernenrervnrnrennnnnnnnnns 32.30 30.64 31.18 31.87 29.09 29.72 30.15 27.19 28.12 29.01
CokePlants ........ovvvvvvnenennennnnns 46.94 45.22 46.03 46.99 41.37 42.32 4298 38.39 39.79 40.74
Eleclric Generators
(1995 dollars per shortton) ................ 27.01 24.65 2497 25.38 23.89 24,23 24.19 21,92 22.47 23.08
(1995 dollars per million Btu) .......ouuesnn. 1.32 1.22 1.24 1.26 1.18 1.20 1.20 1.08 1.1 1.15
AVEIagR v vvivernrrnrrnscrncnransnsncss 28.11 25.63 25.99 26.42 24,65 25.05 25,06 22,61 23.23 23.85
EXports’ o.vuvriiiiriririiiieiienan, 39.51 37.30 37.96 38.75 34.92 3547 35.72 31.90 3291 33.76

Tincludes anthracite, bituminous coal, and lignite.

2production plus net imports and net storage withdrawals.

3includes consumption by cogenerators,

Aincludes all electric power generalors except cogenerators, which produce electricity as a by-product of other processes.

5Balancing item: the sum of production, net imports, and net storage minus total consumption.

Esectoral prices weighted by consumption tonnage; weighted average excludes residentiall commercial prices and export free-alongside-ship (f.a.s.) prices.

TFas, price at U.S. port of exit.

Blu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1995 data derived from: Energy Information Administration (EIA), Coal Industry Annual 1994, DOE/EIA-0584(94) (Washington, DC, October 1995). Projections: EIA,
AEOQ97 National Energy Modeling System runs LMAC97.D100396A, AEO97B,0100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B17. Renewable Energy Generating Capacity and Generation

(Thousand Megawatts, Unless Otherwise Noted)

Projections
2005 2010 2015
Capacity and Generation 1995 Low High Low Righ Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Electric Generators'
(excluding cogenerators)
Capabllity
Conventional Hydropower .................. 78.48 80.33 80.33 80.33 80.38 80.38 80.38 80.38 80.38 80.38
Geothermal? ..ottt 297 293 3.04 3.24 2.95 3.19 332 2.99 3.46 3.82
Municipal Solid Waste ..................... 243 329 334 339 3.76 3.89 4.01 3.99 419 4.37
Wood and Other Biomass® ................. 1.86 1.99 2.00 1.99 2.04 2.21 2.66 246 392 5.25
SolarThemmal ....oevieeiiieiiinaiaennn, 0.36 0.42 042 042 0.50 0.50 0.50 063" 0.63 0.63
Solar Photovoltaic .........c.ovieiuinen. 0.01 0.08 0.08 0.08 0.19 0.19 0.19 0.35 0.35 0.35
Wind ..o e 1.83 247 297 3.06 3.69 378 412 5.75 5.39 6.41
¢ 87.95 91.49 92,17 92,51 93.52 94.14 95.19 96.54 98.32 101.23
Generation (billion kilowatthours)
Conventional Hydropower .................. 309.82  303.54 303.59 303.65 304.04 304.11 304.21 304.11 304.21 304.36
Geothermal 2 . ..vvviiiveiieieeaieennnn 14.66 17.16 17.94 19.40 17.77 19.46 20.39 18.67 22.04 2459
Municipal SolidWaste .............cooouut, 18.69 21.98 2233 22.68 25.21 26.12 27.02 26.83 28.18 29,51
Wood and Other Biomass® ................. 712 9.15 9.24 9.15 9.55 10.73 13.89 12.46 22.72 32.02
SolarThermal ....covvvvrerveininrniininns 0.82 1.10 1.10 1.10 1.38 1.38 1.38 1.78 1.78 1.78
Solar Photovoltaic .........coivviiiiinns 0.00 0.22 0.22 0.22 0.48 0.48 0.48 0.87 0.87 0.87
L 117 3.17 547 6.80 712 9.03 9.15 10.19 14.83 13.80 16.72
Tolal civiiiiiieiannenronsasassennones 35428  358.63 361.21 363.33 367.45 371.43 377.55 379.56 393.62 409.86
Cogenerators®
Capability
Municipal SolidWaste ........ocvvivninnen, 0.41 043 043 0.44 043 0.44 0.45 0.44 045 047
BiOMESS «vvvvevenreneanenaeraeranranans 5.79 6.65 6.88 7.11 6.91 7.38 783 7.03 7.75 8.48
¢ 6.19 7.07 7.31 754 7.34 7.82 8.28 747 8.21 8.95
Generation (billion kilowatthours)
Municipal SolidWaste ..........ovvvvnvninns 1.97 2.05 2.08 2.10 2.09 213 2147 211 217 2.23
BiOMASS +evveerrerenraacancanenonnenns 39.58 45.49 47.05 48.56 47.25 50.37 53.41 48.07 52.90 57.76
1 1 41.55 47.54 49.12 50.66 49.34 52.50 55.58 50.18 55.07 59.99

Yincludes grid-connected utilities and nonutilities other than cogenerators. These nonutility faciliies include small power producers, exempt wholesale generators and generators al

industrial and commercial facilities which do not produce steam for other uses.
includes hydrothermal resources only (hot water and steam).

3ncludes projections for energy crops after 2010.

‘Cogenerators are facilities whose primary function is not electricity production.
Notes: Totals may not equal sum of components due 1o independent rounding. Net summer capability has been estimated for nonutility generators for AEQ97. Net summer
capability is used to be consistent with electric utility capacity estimates. Data for electric utility capacity data are the most recently available data as of August 15, 1995, Additional
retirements are also determined on the basis of the size and age of the units. Therefore, capacity estimates may differ from other Energy Information Administration sources.
Sources: 1995 electric utility capability: Energy Information Administration (EIA), Form EIA-860 “Annual Electric Utility Report.” 1995 nonutility and cogenerator capability: Form
EIA-867, “Annual Nonutility Power Producer Report.” 1995 generation: EIA, Annual Energy Review 1995, DOE/EIA-0384(95) {Washington, DC, July 1996). Pro]ections: EIA, AE097
National Energy Modeling System runs LMAC97.D100396A, AEO97B.D100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B18. Renewable Energy, Consumption by Sector and Source'
(Quadrillion Btu per Year)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Marketed Renewable Energy’
Resldential ...ovvervnnnrnvnnenennneenenns 0.57 0.55 0.56 0.57 0.53 0.55 0.56 0.52 0.54 0.56
L 0.57 0.55 0.56 0.57 0.53 0.55 0.56 0.52 0.54 0.56
Commerclal 2 ..vvveveininninnnnn. vesesens 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
INdusirial® oo vvversveevreererereen 1.74 2.02 212 221 212 228 243 217 2.40 2,62
Conventional Hydroelectric .. .....ovnvnennens 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Municipal Solid Waste .............covvnnss 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
BIOMass +vvvvevrvrnrneriniereiriennnass 1.70 1.98 2.08 217 2.08 224 2.39 213 2.36 258
Transportation ....vevrnreravevrnnnens oeee 0,08 0.10 0.10 0.10 0.10 0.10 0.14 0.13 0.15 0.20
Ethanol used N EB5® . ...\vvvvenennnnsnn. 0.00 0.02 0.02 0.02 0.06 0.06 0.06 0.08 0.09 0.09
Ethanol used in Gasoline Blending ............ 0.08 0.08 0.08 0.08 0.05 0.04 0.07 0.05 0.07 0.11
Electric Generators® ....... Ceeaeraerananse 3.99 4.14 4.18 424 428 4.36 445 445 4.68 490
Conventional Hydroelectric . ......cvvenunens 3.18 3.12 3.12 3.12 3.13 3.13 3.13 313 3.13 313
Geothermal .., .evvnvnvnvinininnniinninns 0.39 0.49 0.52 0.56 0.53 0.58 0.61 0.58 0.69 0.76
Municipal Solid Waste .................uee 0.31 0.36 0.37 0.37 0.41 0.43 0.44 0.44 0.46 048
1 0.07 0.09 0.10 0.09 0.10 0.11 0.14 0.13 0.23 0.33
Solar Thermal . .vvvrvreerevrnrneninnenens 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02
Solar Photovoltalc ,....ovvvivnrnininnnnens 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
L 0.03 0.06 0.07 0.07 0.03 0.09 0.10 0.15 0.14 0.17
Total Marketed Renewable Energy ........... 6.37 6.81 6.96 712 7.04 7.29 7.58 7.28 7 8.28
Non-Marketed Renewable Energy’

Selected Consumption
Residentlal .. v.vnvenenen Ceveresrrrens eee. 002 0.05 0.05 0.05 0.06 0.06 0.07 0.08 0.08 0.09
Solar Hot Water Heating ...........000uvee. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Geothermal Heat Pumps ...........ovuveet 0.01 0.04 0.04 0.04 0.05 0.05 0.05 0.07 0.07 0.08
Commerclal cuovvsrsnvnruvnorerseneeraens 0.01 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04
SolarThermal ......oovvvinniinvninnnens 0.01 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04

VActual heat rates used to determine fuel consumption for all renewable fuels except hydropower, solar, and wind. Consumption at hydroelectric, solar, and wind faciliies
defermined by using the fossil fuel equivalent of 10,280 Btu per kilowatthour.

%ncludes nonelectric renewable energy groups for which the energy source is bought and sold in the marketplace, although all transactions may not necessarily be marketed, and
marketed renewable energy inputs for electricity entering the marketplace on the electric power grid.

3yalue is less than 0,005 quadrillion Biu per year and rounds to zero.

4Includes all eleciricity production by industrial and other cogenerators for the grid and for own use.

SExcludes molor gasoline companent of E8S,

%includes renewable energy delivered to the grid from electric utilities and nonutilities. Renewable energy used in generating electricity for own use is included in the individual
sectoral electricity energy consumption values.

"Includes selected ranewable energy consumption data for which the energy is not bought or sold, either directly or indirectly as an input to marketed energy. The Energy
Information Administration does not estimate or project total consumption of nonmarketed renewable energy.

Biu = British thermal unit.

Noles: Totals may not equal sum of componenis due fo independent rounding.

Sources: 1995 electric generators: Energy Information Administration (EIA}, Form EIA-860, “Annual Electric Utility Report,” and EIA, Form ElA-867, “Annual Nonutility Power
Producer Report,” 1995 ethanol: EIA, Petroleum Supply Annual 1995, DOE/EIA-0340(95/1) (Washington, DC, May 1996). Other 1995: EIA, Office of Integrated Analysis and
Forecasting, Projections: EIA, AEOS7 National Energy Modeling System runs LMAC97.D100396A, AEO97B.D100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B19. Carbon Emissions by Sector and Source
(Million Metric Tons per Year)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth Growth Growth Growth Growth
Residential
Petroleum . .......c.oiiiiiiiiiiiiiats 25.0 239 243 248 230 23.7 245 225 234 244
Natural Gas ...v.oevierenanneinennennns 721 76.3 78.1 80.0 773 80.3 833 786 825 86.4
[0 1.4 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.0
Electricily .....coovimieiiiiiiineats 175.6 1946 201.0 209.0 207.9 216.4 227.7 225.9 238.3 257.2
] 274.0 295.9 304.6 3149 309.3 3214 336.7 3281 3453 369.0
Commercial
Petroleum . ..o 134 1.8 11.8 1241 117 117 12.1 11.6 11.7 122
Natural Gas ....oovvennenninennenannen 456 493 495 50.6 50.5 50.9 528 520 526 55.2
(7 20 22 2.2 2.2 2.2 23 23 23 23 25
Electrcity .....ooceieiiiiiiiii, 159.3 179.1 180.2 186.5 189.7 189.9 199.0 204.0 204.4 2199
1 2203 242.3 243.8 251.4 254.1 254.7 266.2 269.8 210 289.8
Industrial !
Pefroletm . ....oovii i 924 99.9 104.9 108.7 102.5 108.9 1144 103.3 1119 1189
Natural Gas? . ..o eeeeee et 1386 152.9 157.1 161.4 1554 1627 170.8 156.2 165.6 1755
(07 | PN 62.8 60.5 63.6 678 58.5 63.5 69.2 56.5 63.8 722
Electriclly ....cvvevvneineniiiiiianans 170.5 190.2 201.7 2175 196.2 2134 235.1 202.0 2271 2611
] - 464.3 503.6 527.3 555.3 5127 548.5 589.5 517.8 568.4 621.7
Transportation
Petroleum ......c.cvvniiniiiiiiiiennn 4535 527.1 544.1 560.9 545.8 573.4 599.8 5473 586.7 624.1
Natural Gas® .. .veveevaeeieieeanann, 105 - 144 14.8 15.1 15.6 16.5 176 16.7 179 19.2
Other® oot s 0.0 04 0.5 05 1.1 1.2 1.2 1.5 1.6 1.8
Electiclty ...ovvvvvneriiniiiniiiennns 1.0 38 39 41 6.4 6.7 74 79 84 9.0
| 465.1 545.7 563.3 580.6 568.9 597.7 625.7 5734 614.5 654.1
Total Carbon Emissions®
Pelroleum ......cvvvneiniieiinnant, 584.4 662.6 685.1 706.4 683.0 717.7 750.8 684.6 7336 7795
Natural Gas ......ccvvvvevennernanens. 266.7 292.8 299.6 307.1 298.8 310.3 3245 303.5 3187 336.4
(- 66.2 63.8 67.0 71.2 61.9 66.9 726 59.8 67.2 75.7
(0110 0.0 04 05 -05 1.1 1.2 1.2 15 1.6 1.8
Electricity .....oocviniiniiniiiiiaiann 506.3 567.7 586.9 617.1 600.2 626.4 668.9 639.7 678.1 747.2
Total turiiiiiiiiieiiiiiiiiiieas 14237 15875 16389 1702.2 1645.0 17224 1818.1 1689.1 1799.3 1940.6
Electric Generators®
Petroleum ..o 144 115 122 130 1.7 12.0 125 121 13.2 15.2
Natural Gas .....cvvevenienenneeannnnn 50.9 81.3 86.5 914 91.7 1021 1136 114.0 125.4 134.1
[0 4411 4749 488.2 5126 496.8 512.3 542.8 513.6 539.5 597.8
¢ | 506.3 567.7 586.9 617.1 600.2 626.4 668.9 639.7 678.1 747.2
Total Carbon Emissions’ N
Petroleum ... ..coooiiiiii i 598.7 674.2 697.2 7194 694.7 7297 763.3 696.8 746.9 794.8
Natural Gas ......covvneerenennenannen 317.6 374.1 386.1 398.5 390.6 4124 438.2 475 444.1 4705
(7 507.3 538.7 555.2 583.8 558.7 579.2 615.4 5734 606.7 673.5
Other* .......... e iereerirreneeaas 0.0 04 05 05 1.1 1.2 1.2 15 16 1.8
Total coviiineiiineiiineirinneranees 14237 15875 1638.9 1702.2 1645.0 1722.4 1818.1 1689.1 1799.3 1940.6
Carbon Emissions .
(tons Perperson) v.oeeeevinceneesnsanons 54 57 57 58 -5.7 58 59 5.7 58 6.0

Yincludes consumption by cogenerators.
Includes lease and plant fuel.

3ncludes pipeline fuel natural gas and compressed natural gas used as vehicle fuel.

Other” includes methanol and liquid hydrogen.

SMeasured for delivered energy consumption.

Includes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.
Measured for total energy consumption, with emissions for electric power generators distributed to the primary fuels.

Note: Totals may not equal sum of components due to independent rounding.

Sources: Utility coal carbon emissions from Energy Information Administration (EIA), Emissions of Greenhouse Gases in the United States, 1987-1992, DOE/EIA-0573
(Washington, DC, November 1994). Carbon coefficients from EIA, Emissions of Greenhouse Gases in the United States 1995, DOE/EIA-0573(95) (Washington, DC, October 1996),
1995 consumption estimates based on: EIA, Short Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, Octobe- 1396). Projections: EIA, AEO97 National Energy
Modeling System runs LMAC97.D100396A, AEO97B.D100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B20. Macroeconomic Indicators
(Billion 1992 Chain-Weighted Dollars, Unless Otherwise Noted)

_ Projections
2005 2010 2015
Indicators 1995 ™ o High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth

GDP Implicit Price Defiator
{index 1992=1.000) ........0c0vunvns veesnss.. 1076 1.653 1.411 1314 2,136 1.667 1479 2.779 1.986 1.675
Real Gross Domestic Product ................ 6739 8013 8390 8767 8562 9185 9797 8982 . 9880 10766
Real Consumption ........coovvnvnvnvennnnne 4579 5483 5673 5861 5873 6220 6551 6188 6708 7208
Real Investment ,.....covvvnvnininnenennnss 1011 1226 1366 1502 1292 1487 1676 1333 1592 1846
Real Government Spending .........oevnennnn 1261 1320 1364 1403 1367 1440 1512 1395 1499 1600
Real EXports +.vvvvvrverenrnsnenenrerenenss 775 1308 1395 1484 1560 1723 1884 1779 2037 2290
RealImpoms o.vvevvnvnroneennrnvnnernnnnss 889 1315 1395 1472 1519 1661 179 1700 1921 2130
Real Gross Domestic Product
(1987 fixed-welghted dollars) .................. 5677 6968 317 7662 7553 8145 8719 7951 8817 9657
Real Disposable Personal Income
(1987 fixed-weighted dollars) ................s 4047 4947 5113 5280 5332 5644 5950 5614 6109 6585
Index of Manufacturing Gross Output
(index 1987=1.000) . .o.vvevrierennrnenanns 1,246 1,508 1.590 1.673 1.631 1.765 1.902 1.709 1.904 2,102
AA Utility Bond Rate (percent) ................. 7.76 8.40 6.27 4T 8.25 6.11 4.56 8.3 6.16 4.56
90-Day U.S. Government Treasury Bill Rate
(PEICEN) v vvvrerenrnreinirirniniiinienes 549 5.77 431 323 5.64 4.15 3.01 5.56 4.04 2.82
Real Yield on Government 10 Year Bonds
fpercent) vovenvnenennnn. bheraenesiaiaaaias 5.22 2.07 2.07 1.68 1.46 1.35 0.96 1.45 1.24 0.85
Real 90-Day U.S. Government Treasury Bill Rate
(Percent) vveverenenrriinnriiiieirheaes 2.94 0.66 1.10 0.97 0.33 0.71 0.60 0.05 0.35 0.21
Real Utifity Bond Rate (percent) ................ 5.21 3.28 3.06 245 293 2.67 215 2.80 2.46 1.96
Dellvered Energy Intensity
{thousand Btu per 1992 dollar of GDP) ’

Delivered ENBIGY v vevvvnvnenrinenrnnnsnsns 10.11 9.49 9.35 9.25 9.14 8.94 8.81 8.83 8.58 8.40

Total ENBIgY »vvvvevnvnenevnenrnncnsnnrans 13.50 12.53 12.33 12.20 12.07 11.76 11.59 11.62 11.23 11.03
Consumer Price Index (1982-84=1.00} ........... 1.52 243 2.08 1.94 3.19 249 2.2 4.20 3.01 254
Employment Cost Index {June 1989=1.00) ........ 1.22 1.95 1.66 1.56 2.51 1.99 1.81 324 239 2.09
Unemployment Rate {percent) ................. 559 571 5.64 557 5.74 5.70 5.75 5.70 5.67 5.1
Million Units

Truck Deliveries, Light-Duty .................. 6.10 6.75 7.03 7.29 6.80 7.32 7.78 6.96 7.73 8.45

Unit Sales of Automobiles ................... 8.67 9.49 10.14 10.72 8.99 10.07 11.05 8.40 9.89 11.26
Millions of People

Population with Armed Forces Overseas .......... 2636 2799 287.1 2938 2883 2989 3087 297.0 311.2 324.3

Population (aged 16 andover) ................ 202.1 2184 2238 2286 221.7 2354 2425 2354 2458 255.4

Employment, Non-Agriculture ................. 116.1 134.4 138.6 1424 1434 149.9 155.7 149.6 158.6 166.8

Employment, Manufacturing .................. 18.2 17.5 . 184 18.8 17.0 18.0 18.8 16.2 174 185

Labor FOre8 v..evevvnvernvnninenensnnenns 132.3 145.9 149.7 153.5 151.8 157.3 162.8 153.6 161.1 168.6

GDP = Gross domestic product,

Btu = British thermal unit.

Sources: 1995: Data Resources Incorporated (DRI), DRI Trend0296. Projections: Energy Information Administration, AEQS7 National Energy Modeling System runs
LMAC97.D100396A, AE0978.0100296K, and HMAC97.D100296A.
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Economic Growth Case Comparisons

Table B21. International Petroleum Supply and Disposition Summary
(Million Barrels per Day, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply and Disposition 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference | Economic
Growth Growth | Growth Growth | Growth Growth
World Oil Price (1995 dollars per barrel)1 ....... 17.26 18.93 19.72 20.54 19.43 2041 2137 19.78 20.98 2221
Production?
OECD
US.(50states) . oovvreenenennnnenennnnnn. 9.29 847 8.67 8.86 845 8.75 9.09 8.40 8.76 9,13
Canada .....ccoeiviiniiiirnnnnneanan, 244 246 2.46 247 234 2,35 2.35 2.23 2.24 2.24
Mexico .ovvvneieii i 3.09 312 3.13 3.14 3.05 3.07 3.08 2.98 3.00 3.01
OECD Europe3 .......................... 6.55 6.04 6.05 6.05 5.19 5.20 521 4.24 4.25 4.26
OtherOECD ...vvevneniieiei e ennnns 0.74 0.70 071 0.71 0.65 0.65 0.65 0.59 0.60 0.60
TotalOECD ..vvvvevniernncncnrnenennas 2211 20.80 21.01 21,22 19.69 20.02 20.38 18.44 18.84 19.24
Developing Countries
Other South & Central America .............. 3.06 417 418 420 3.98 3.99 401 3.79 3.81 3.83
Pacific Rim .....ovvvniniiiiiiiiin 2.04 2.25 2.26 2.26 2.16 217 2.18 2.01 2.02 2,03
OPEC . i 28.07 42,02 42.10 4217 50.61 50.64 50.67 60.20 60.35 60.49
Other Developing Countries ................. 4,05 5.06 5.07 5.08 4.70 472 473 425 428 4,30
Total Developing Countries .....oovnvenenn 37.21 53.50 53.61 53.71 61.44 61.51 61.58 70.25 70.45 70.63
Eurasia
Former Soviet Union ...... e, 6.96 8.32 8.34 8.36 9.39 943 9.46 10.04 10.09 10.14
Eastem Europe ........c.coivviivininns. 0.31 0.23 0.23 0.23 0.21 0.21 0.21 0.18 0.18 0,18
L0111 3.02 3.04 3.04 3.05 2.99 3.00 3.01 2.93 294 2.96
Total Eurasia . vvvevvnrnneinrennnnnnss 10.29 1159 11.62 11.65 12.59 12,64 12,69 13.15 13.21 13.28
Total Production .....cvovnverecneenennnnns 69.62 85.88 86.24 86.58 93.71 94.17 94.65 101.84 102.50 103.15
Consumption
OECD
US. (50states) . oevevernrnnnnennennnnnnn. 17.73 19.99 20.68 21.35 20.55 21.60 22,64 20.62 22.12 23.57
US. Territories ......ovevnennenvnnnnnnnn. 0.26 0.35 0.35 0.34 0.39 0.38 0.37 043 0.42 0.41
Canada ......coviiiiiiiiiiiiin 1.76 2.03 2,01 1.99 2.18 2.14 211 2.34 2.29 225
Mexico ..o 1.96 240 239 237 2.72 2.69 2.66 3.07 3.02 2.98
Japan . .o.e e 573 6.92 6.85 6.78 745 7.31 7.18 7.99 7.78 758
Australia and New Zealand ................. 0.96 1.10 1.10 1.09 1.18 1.17 1.16 1.25 1.24 1.23
OECD Eumpe3 .......................... 13.88 14.88 14.80 1473 15.22 15.12 15.01 15.55 15.41 15.29
Total OECD ..vvvvvnivnenrnnenracnnnaes 42.28 47.67 48.18 48.66 49,68 50.41 51.14 51.24 52.28 53.31
Developing Countries
Other South and Central America............. 3.58 432 431 430 464 4,62 4.60 4,94 4.92 4.89
PacificRim ......oovveeevnniinia, 487 7.75 772 7.70 9.12 9.07 9.03 10.80 10.73 10.67
L0 494 6.30 6.30 6.30 7.06 7.06 7.06 791 7.91 791
Other Developing Countries ................. 479 7.24 720 7.16 8.04 795 787 8.89 8.75 8.62
Total Developing Countties v...vvevevnnn. 18.19 25.61 25.53 25.45 28.85 28.70 28.56 32,53 32.31 32,09
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Economic Growth Case Comparisons

Table B21. International Petroleum Supply and Disposition Summary (Continued)
(Million Barrels per Day, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply and Disposition 1995 Low High Low High Low High
Economic | Reference | Economic | Economic | Reference | Economic | Economic | Reference { Economic
Growth Growth Growth Growth Growth Growth
Eurasia
Former SovietUnfon ......oovvvnnvrennns.. 475 5.82 5.80 5.78 6.78 6.74 6.70 7.71 7.65 7.60
Eastern EUMOPE + v vvvrvrrvrenrnsnss vee.. 139 1.52 1.51 1.51 1.73 1.72 172 1.97 1.96 1.96
1 331 5.56 5.52 5.48 6.96 6.89 6.83 8.70 8.59 8.49
Total EUrasia o vuvrsvsonsnrorssansssanse 9.46 12.90 12.84 12.77 1547 15.36 15.25 18.37 18.21 18.05
Total Consumption +.evesvrsseersnssosnss oo 69,92 86.18 86.54 86.88 94.01 94.47 94.95 102.14 102.80 103.45
Non-OPEC Production ,....... vereerenreneene 41.55 43.87 4414 4441 43.10 43.53 43.98 4164 42.15 42,67
Net Eurasia EXpOfS v .. vevvvrevnvnensenonenss 0.83 -1.31 -1.22 -1.12 -2.88 272 -2.56 -5.23 -4.99 477
OPEC Market Share ..... Serereriee e rersans 0.40 0.49 0.49 0.49 0.54 0.54 0.54 0.59 0.59 0.59

1Average refiner acquisition cost of Imported crude ofl

ZIncludes production of crude ofl (including lease condensates), natural gas plant liquids, other hydrogen and hydrocarbons for refinery feedstocks, alcohol, liquids produced from
coal and other sources, and refinery gains. ’

%0ECD Europe includes the unified Germany.

OECD = Organization for Econemic Cooperation and Development - Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Haly,
Japan, Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom, and the United States (including teritories).

Pacific Rim = Hong Kong, Malaysia, Philippines, Singapore, South Korea, Taiwan, and Thailand.

OPEC = Organization of Petroleum Exporting Countries - Algeria, Gabon, Indonesia, Iran, Irag, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, and
Venezuela.

Eurasta = Albanla, Bulgaria, China, Czech Republic, Hungary, Poland, Romania, Slovak Republic, the Former Soviet Union, and the Former Yugoslavia.

Note: Tolals may not equal sum of components due to independent rounding.

Sources; 1995 dafa derived from: Energy Information Administration (EIA), Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). Projections: EIA,
AEQ97 National Energy Modeling System runs LMAC97.D100396A, AEOS7B.D100296K, and HMAC97.D100296A.
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Appendix C
Oil Price Case Comparisons

Table C1. Total Energy Supply and Disposition Summary
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply, Disposition, and Prices 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Oil
Price Price Price Price Price Price
Production
Crude Oil and Lease Condensate ............. 13.89 9.36 11.62 13.56 8.62 11.41 13.82 8.40 11.08 14.59
Natural Gas Plant Liquids .........coovenenn 237 2.90 3.01 3.06 3.12 3.04 330 3.34 347 357
DryNatural Gas «..oevvvininnineneninnnn.. 19.01 2246 23.30 2375 24142 24.93 2561 25.92 26.83 27.68
7 21.98 24.11 2399 24.17 25.07 25.16 25.30 26.18 26.46 26.60
NuclearPower ........ccooviiiiiiinannn, 719 6.98 6.98 6.98 6.55 6.55 6.55 4.79 479 4.79
Renewable Energy’ .........cvvevvvnnnnn. 6.29 6.88 6.88 6.87 7.20 725 725 7.56 .1 7.78
071 1.34 0.40 0.42 0.43 0.41 0.39 0.44 0.43 0.42 0.48
- 72,08 73.10 76.19 78.82 75.10 78.73 82.28 76.62 80.75 85.49
Imports
Crude 013 ..t 1569  24.46 20.72 19.20 26535 21.19 19.39 25.61 2223 19.26
Petroleum Products® ...................... 3.19 7.44 6.79 5.62 9.46 8.23 6.55 10.77 8.35 6.31
Natural Gas ......cvvvvevnenennnnenenns 2.90 3.98 398 398 4.23 423 423 455 455 4.55
Other Imports® .......coviviiiieaenannnns 0.60 0.65 0.67 0.65 0.67 0.67 0.67 0.64 0.64 0.64
| 2238 36.53 32.16 29.45 3.1 34.31 30.83 41.57 38.77 30.76
Exports
T T 2.02 222 1.92 211 2.29 1.94 223 2.22 1.97 2.25
NaturalGas ....ovvvnnniiiniiieniinenes 0.16 0.21 0.21 0.21 0.22 0.22 0.22 0.22 0.22 0.22
Coal ooviiiiii e 227 2,60 2.59 2.59 2.86 282 2.82 3.04 3.04 3.04
L 445 5.03 4.73 4.92 5.38 4.98 5.27 5.49 5.24 551
DISCIEPANCY” «vvvervneenneraneeaneanernas 0.91 -0.51 -0.26 -0.25 -0.59 017 -0.39 0.77 -0.40 -0.40
Consumption
Petroleum Produets® ...................... 3492 4194 4046 39.58 44.19 4224 4098 45.66 43.26 41.65
Natural Gas ........ovvvvinininnninnnn, 2218 26.09 26.94 27.39 2792 28.77 29.46 30.04 30.97 31.84
07| 19.95 21.82 21.72 21.93 22.57 22.68 22.81 2351 23.76 2392
NuclearPower ........cvevevievnvinenenn 719 6.98 6.98 6.98 6.55 6.55 6.55 4.79 4.79 479
Renewable Energy’ .......oooveeennennnn.. 6.30 6.89 6.88 6.88 121 725 7.26 7.56 .1 7.78
Other e 0.39 0.36 0.38 0.36 0.39 0.39 0.39 0.37 0.37 0.37
L 90.93  104.09 103.36 103.11 108.84 107.89 107.44 111.93 110.87 110.35
Net Imports - Petroleum ...............v0es 16.87 29.68 2559 22,70 .3252 27.48 23.70 34.16 28.60 2333
Prices (1995 dollars per unit)
World Oil Price {dollars per bamel)® ............ 1726 14.08 19.72 2413 14.03 20.41 26.44 13.99 20.98 2823
Gas Wellhead Price (dollars per Mcf)™ ......... 1.61 1.86 1.94 2.02 1.92 2.01 2.07 212 213 2.16
Coal Minemouth Price (dollars perton) ......... 18.83 16.94 17.47 17.98 16.15 16.92 17.48 14.82 15.46 16.24

Yincludes utility and nonutility grid-connected electricity from hydroelectric, wood and wood waste, municipal solid waste, other biomass, wind, photovoltaic and sofar thermal
sources; non-electric energy from renewable sources, such as active and passive solar systems, and wood; and both the ethanol and gasoline components of E85, but not the
ethanol components of blends less than 85 percent. Excludes nonmarketed renewable energy. See Table C18 for selected nonmarketed residential and commercial renewable
energy.

2lncludes liquid hydrogen, methanol, supplemental natural gas, and some domestic inputs to refineries.

3ncludes imports of crude cil for the Strategic Petroleum Reserve.

“lncludes imports of finished petroleum products, imports of unfinished oils, alcohols, ethers, and blending components.
Sincludes coal, coal coke {net), and electricity (net).

I5lncludes crude oil and petroleum products.

7Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.

alncludes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids for blending, such as ethanol.
%includes net electricity imports, methanol, and liquid hydrogen.
OAverage refiner acquisition cost for imported crude oil.
TRepresents lower 48 onshore and offshore supplies.

Btu = British thermal unit.

Mef = Thousand cubic feet.

Note: Totals may not equal sum of components due to independent rounding. Figures for 1995 may differ from published data due to internal conversion factors.

Sources: 1995 natural gas price: Energy Information Administration (EIA), Natural Gas Monthly, DOE/EIA-0130(96/6) (Washington, DC, June 1996). 1995 natural gas supply
derived from: EIA, Natural Gas Annual 1995, DOE/EIA-0131(95) (Washington, DC November 1996). 1995 coal minemouth price, coal production, and exports derived from: EIA,
Monthly Energy Review, DOE/EIA-0035(96/08) (Washington, DC, August 1996). Other 1995 values: EIA, Annual Energy Review 1995, DOE/EIA-0384(95) (Washington, DC, July
1996). Projections: EIA, AEO97 National Energy Modeling System runs LWOP97.D100696A, AEO37B.D100296K, and HWOP97.D1002968B.
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Oil Price Case Comparisons

Table C2. Energy Consumption by Sector and Source
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
World Oit | Reference | World Oil | World Oil | Reference | World Qil | World Oil | Reference | World Oil
Price Price Price Price Price Price
Energy Consumption
Residentlal
Distillate FUe! +.vvvvvrvronserarronnsrnsns 0.85 0.81 0.78 0.76 0.78 0.75 0.72 0.76 0.73 0.70
Kerosene ......ovvvvereeionennornncnnss 0.07 0.07 0.07 0.07 0.07 0.07 0.06 0.07 0.06 0.06 -
Liquefied Petroleum Gas .........oeuuvunnn 0.40 0.45 0.44 043 0.46 045 0.44 0.46 0.46 0.44
Pelroleum Subtotal ...........cccvnnn.n. 1.32 1.33 1.29 1.26 1.30 1.26 1.22 1.29 1.25 1.20
NatralGas ......covvveevenennonnnnnnss 5.01 5.46 543 5.41 5.61 5.57 5.55 5.75 5.73 572
0 PR 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.04
Renewable Energy1 ....................... 057 056 0.56 0.56 0.55 0.55 0.55 054 054 054
Electiclty +ovevevnoneenonsnioionnonnens 3.56 4.15 4.14 414 446 446 446 4.86 485 484
Delivered Energy ....... Sereeresearanses 10.51 11.54 1146 1141 197 11.89 11.82 1248 1241 12.34
Electricity Related Losses ...........ouvnens 792 8.74 8.55 8.53 9.17 8.95 893 9.44 9.22 9.22
1 18.43 20.27 20.02 19.94 21.14 20.83 20.75 21.92 21.63 21.56
Commerclal
Distillate Fuel +.vvvvvvvronsvrerrosnnnnens 0.41 0.38 0.36 0.35 0.38 0.35 0.34 0.38 0.34 033
Residual Fuel .......covvvievvnrenennnnn. 0.17 0.13 0.13 0.13 0.14 0.14 0.14 0.14 0.14 0.14
KErosene ....vevvervnncrsnncsnvnconnnss 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Liquefied Pefroleum Gas ............covnnens 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Molor Gasoling® .......eovunvrennns e 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02
Petroleum Subtotal .........ovvvennnnn... 0.67 0.62 0.60 0.59 0.62 0.59 0.58 0.63 0.59 0.58
Natral Gas .....oevvevervenenncrnernnss 3.16 343 344 3.4 3.52 354 353 3.62 365 3.65
- PR 0.08 0.08 0.08 0.08 0.09 0.09 0.08 0.09 0.09 0.09
Renewable Energy3 ....................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electriclty ...... e r e e re e, 323 372 37 371 3.92 391 3.91 447 4.16 415
Dellvered Energy o ovovvevvvnvenrvecsenrss 715 7.86 7.84 7.82 8.16 8.13 8.11 8.52 8.50 8.48
Electricity Related Losses ......oevevnerasns 7.18 7.84 767 7.64 8.05 785 7.83 8.1 7.91 7.90
Total vvvvvnnenenrsnoncnncnnannens vee. 1433 15.70 15.51 1547 16.21 15.98 15.94 16.62 16.40 16.39
Industrial 4
Distillate FUe! +.vvvvvvvrvneniereninnnnnnn 1.15 1.39 1.39 1.38 1.48 1.47 147 1.56 1.55 1.55
Liquefied Petroleum Gas ............covuunn 2.01 230 220 211 241 2.28 2.16 252 235 220
Petrochemical Feedstocks .........c..evvetn. 1.16 1.36 1.30 1.24 1.43 1.35 1.27 1.50 1.40 1.29
Residual Fuel .........ovievvnevnennnnns 0.34 0.43 0.31 0.27 048 0.33 0.26 0.51 0.35 0.25
Molor Gasoline? ...v'vvvverevrersrrnnnenss 0.20 0.24 0.24 0.24 0.26 0.26 0.26 027 027 0.27
Other Palroleum® .ovvvvvrvererrennnnees. 3.83 4,66 433 3.98 4.78 443 397 493 448 3.93
Petroleum Subtotal ............coeentn 8.68 10.37 9.77 9.22 10.85 10.13 9.39 11.30 10.41 9.50
Natural Gas® ..o, 9.74 10.56 11.04 1145 10.84 11.42 12.00 10.89 11.63 12.33
Metallurgical Coal ...vvevvvnnennennnnnnn. 0.88 0.69 0.69 0.69 0.62 0.62 0.62 0.55 0.55 0.55
SteamCoal......ovvvrrerinrernnncenaess 1.59 1.75 1.82 1.87 1.81 1.89 193 1.89 1.97 2.01
Net Coal Coke Imports ........vvvuvnvnnnns 0.03 0.11 0.1 0.1 0.13 0.13 0.13 0.15 0.15 0.15
Coal Subtotal .......cvvvievevncennnnnns 251 255 2.62 2.67 2.56 2.64 2.67 2.59 2.67 2.70
Renewable Energy7 ....................... 1.74 213 212 21 229 2.28 226 241 240 238
Electicity ...ovvvvvrevnerierenennennenns 3.46 4.08 4.16 4.21 4.30 4.40 4.46 4.53 4.62 4.69
Dellvered Energy ...... Cerrerasesariasan 26.12 29.68 29.70 29.67 30.84 30.87 30.78 31.72 31.73 31.60
Electricity Related LoSSES +vv'vvvvvvurnennnas 7.69 8.60 8.59 8.69 8.83 8.82 893 8.82 8.78 8.92
| 33.81 38.28 38.28 38.35 39.66 39.69 39.7 40.54 40,51 40.52
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Oil Price Case Comparisons

Table C2. Energy Consumption by Sector and Source (Continued)

(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
World Qil | Reference | World Oil | World Qil | Reference | World Oil | World Oll | Reference | World Oil
Price Price Price Price Price Price
Transportation
Distillate Fuel .......covvviiniienininnne, 442 547 5.46 545 5.80 5.78 5.76 6.03 6.00 597
JetFuel® L. 3.13 4.30 4.26 4.23 472 467 462 5.00 495 489
Motor Gasoline® ........vveereirernnnnne. 14.65 16.85 16.61 16.44 17.44 17.09 16.82 17.52 17.11 16.75
Residual Fuel ,...ocvvvivvennenennannts. 1.08 1.47 1.47 1.47 1.65 1.64 1.64 1.79 1.78 1.78
Liquefied Petroleum Gas .........covevnunns 0.03 0.11 0.1 0.1 0.18 0.18 0.17 0.22 0.21 0.21
Other Petroleum® ...........ovvvvveenn.. 0.26 0.31 0.31 0.31 0.33 0.33 0.33 0.34 0.34 0.34
Petroleum Subtotal ............coolall, 2356 2852 28.22 28.01 30.12 29.69 29.34 30.90 30.39 2993
Pipeline Fuel Natural Gas ...........ovnenen 072 0.83 0.84 0.85 0.88 0.88 0.89 0.93 0.93 0.96
Compressed Natural Gas . .. ...ovvenvennnnn. 0.01 0.19 0.18 0.18 0.26 0.26 0.26 0.31 0.31 0.31
Renewable Energy (E85)'® ................. 0.00 0.02 0.02 0.02 0.07 0.07 0.07 0.11 0.10 0.10
Methanal M .. ... 0.00 0.03 0.03 0.03 0.07 0.07 0.06 0.10 0.09 0.09
Liquid Hydrogen ........cocvvvieniiinnne, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electicity «ovvenreriireneriii e 0.02 0.08 0.08 0.08 0.14 0.14 0.14 0.17 0.17 0.17
Delivered ENErgy «vovveresnnrarssnnanans 2431 29,66 29.38 29,18 31.54 3111 30.76 3252 31.99 31.56
Electricity Related LosSeS ........ccvevnenen 0.04 0.17 0.17 0.17 0.29 0.28 0.28 0.33 0.32 0.32
| 24.36 29.84 29.55 29.35 31.83 31.39 31.03 3285 3232 31.88
Delivered Energy Consumption for All Sectors
Distillate Fuel .......cooovvevevneiianannen 6.82 8.05 798 795 8.44 835 8.29 8.74 8.62 855
Kerosene ....o.evieivnrnenerienronannas 0.11 0.11 0.11 0.11 0.11 0.1 0.10 0.1 0.11 0.10
JetFuel® .o 3.13 430 4.26 4.23 4.72 4.67 462 5.00 495 4.89
Liquefied Petroleum Gas ...............vve, 249 292 2.81 2 3.1 2.97 2.83 327 3.08 292
Motor Gasoling® ..........ovvirerrnnnenn. 14.87 17.11 16.88 16.71 17.72 17.38 17.11 17.82 17.40 17.04
Petrochemical Feedstocks .................. 1.16 1.36 1.30 1.24 1.43 1.35 1.27 1.50 1.40 1.29
Residual Fuel ......coveveevevneniannnen 158 2.04 1.92 1.87 227 2.11 2.04 2.44 227 217
Other Petroleum™ .. .....ooeenieeeeenes. 4.07 495 462 428 5.09 474 4.28 525 4.80 424
Petroleum Subtotal ..............o.oa.l. 34.24 40.84 39.88 39.09 42.89 41.67 4054 4412 42,63 41.21
Natural Gas® . ... 18.64 20.46 20.93 21.33 21.12 21.68 2223 21.51 2226 2297
Metallurgical Coal ...........cooiiiiintn. 0.88 0.69 0.69 0.69 0.62 0.62 0.62 0.55 0.56 0.55
SteamCoal......oviiiiiiiiiiiieian. 1.73 1.88 1.95 2.00 1.95 2.02 2.06 2.02 210 2,14
Net Coal Coke Imports .......ccoevvvnnnen 0.03 0.11 0.11 0.11 0.13 0.13 0.13 0.15 0.15 0.15
CoalSubtofal ......cccovvvveerarinnnas 2.64 268 2.75 2.80 2,69 2.7 2.80 272 2.80 2.84
Renewable Energy™ ..........oveviennnn.. 231 2 2.70 2.69 291 2.90 2.88 3.05 3.04 3.02
Methanol ¥ ... 0.00 0.03 0.03 0.03 0.07 0.07 0.06 0.10 0.09 0.09
Liquid Hydrogen .......ccoovevnvvinnnnnn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electricity .vovvniiiiiiniiiieiiiiiiene 10.26 12.03 12.09 12.14 12.82 12.91 12.96 13.73 13.80 13.85
Delivered ENergy ««oovvveneernsnreannens 68.10 78.74 78.38 78.08 82.51 81.99 8147 85.23 84.62 83.98
Electricity Related Losses .......covvvuennss 22.83 25.35 24.98 25.03 26.33 25.90 2597 26.70 26.24 26.37
Total voviviinneinsncnenoenenansnnnens 9093  104.09 103.36 103.11 108.84 107.89 107.44 111.93 110.87 110.35
Electric Generators™
Distillate Fuel «......coveviervrninennen, 0.08 0.14 0.12 0.13 0.18 0.14 0.14 0.22 0.15 0.16
Residual Fuel +.....ocvvvniiiinnnininnen, 0.60 0.97 0.46 0.36 1.13 043 0.30 1.32 0.48 0.28
Petroleum Subtotal ..............oiiiill 0.68 1.10 0.58 0.49 1.30 0.57 0.44 1.54 0.63 0.44
Natural Gas ..oovvnvnininniervininonnens 3.54 5.63 6.01 6.05 6.80- 7.09 7.23 853 8.7 8.86
SteamCoal....ovvuiiiiriiininriiienien 17.31 19.15 18.97 19.13 19.88 19.91 20.01 20.79 20.96 21.08
Nuclear Power .......ccvvievivininnnnen, 7.19 6.98 6.98 6.98 6.55 6.55 6.55 479 4.79 4.79
Renewable Energy™ ...............oeees.. 3.99 4.18 418 419 430 436 437 451 467 4.76
Electricity Imports . .....cvviieiniiiiiiinn, 0.39 0.34 0.36 0.34 0.32 0.32 0.32 0.28 0.28 0.28
Total cvevnvnrirnerornrnesncecnsasnees 3310 3737 37.07 37.18 39.15 38.81 38.92 4043 40.04 40.22

-
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Oil Price Case Comparisons

Table C2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 " 2010 2015
Sector and Source 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Oil

Price Price Price Price Price Price

Total Energy Consumption
Distillate Fuel ,....ovvnvurerenrnnnnnes 6.90 8.19 8.11 8.07 8.62 8.49 843 8.96 8.77 8.7
KErosen8 .....evvveeerarsssnnronnse 0.1 0.1 0.1 0.11 0.1 0.11 0.10 0.1 0.11 0.10
JetFuel® oo 3.13 4.30 4.26 4.23 4.72 467 462 5.00 495 4.89
Liquefied Petroleum Gas ................ 249 2.92 2.81 2n 31 2.97 2.83 327 3.09 292
Motor Gasoline® .....vvevevverrnnnnnns 14.87 17.11 16.88 16.71 17.72 17.38 17.11 17.82 17.40 17.04
Petrochemical Feedstocks ........0vvusn 1.16 1.36 1.30 1.24 143 1.35 1.27 1.50 1.40 1.29
Residual Fuel .......covvvuvenvnnnnne. 218 3.00 2.38 2.23 339 2.54 234 3.76 2.75 245
Other Pelroleum™ ... . ... Cerreresseseans 4.07 4.95 4,62 428 5.09 4.74 428 5.25 480 4.24
Petroleum Subtotal ............0uunnn. 3492 . 4194 40.46 39.58 44.19 42.24 40.98 45.66 43.26 41.65
Natural Gas ...vevvvnnenevnesonnnnnes 22.18 26.09 26.94 27.38 27.92 28.77 29.46 30.04 30.97 31.84
Metallurgical Coal ,...vvevensnrnvnnens. 0.88 0.69 0.69 0.69 0.62 0.62 0.62 0.55 0.55 0.55
SteamCoal.......oovvvevinennenninnn 19.04 21,02 20.92 21.13 21.82 21.94 22.06 22.81 23.06 23.22
Net Coal Coke Imports ....ovvvvnvnnnnn. 0.03 0.11 0.11 0.1 0.13 0.13 0.13 0.15 0.15 0.15
Coal Subtotal ........ Pesrerraneraens 19.95 21.82 21.72 21.93 22,57 22.68 2281 23.51 23.76 23.92
Nuclear POWEr +..vvvvvnrernnneennnsss 7.19 6.98 6.98 6.98 6.55 6.55 6.55 479 479 4.79
Renewable Energy™ .......oovvnvensn. 6.30 6.89 6.8 6.88 721 725 7.26 7.56 771 778
Mathanol .. 0.00 0.03 0.03 0.03 0.07 0.07 0.06 0.10 0.09 0.09
Liquid Hydrogen ...... Peveerenseararen 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00
Electricity Imports .......cvvevennaenn. 0.39 0.34 0.36 0.34 0.32 0.32 0.32 0.28 0.28 0.28
Total soverervorsrsorvronsossnnness 90.93  104.09 103.36 103.11 108.84 107.89 107.44 111.93 110.87 11035

Energy Use and Related Statistlcs

Delivered EnergyUse ........covvvnnennes 68.10 78.74 78.38 78.08 82.51 81.99 81.47 85.23 84.62 83.98
Total Energy Use v.vvevvvnvnranenrenenss 90.93  104.08 103.35 103.10 108.82 107.87 107.42 111.90 110.83 110.31
Population (milions) ..........covvennnnns 26358  287.12 287.12 287.12 298.92 298.92 298.92 311.19 311.19 311.19

Gross Domestic Product (billion 1992 dollars) ... 6738.95 8418.14  8389.54  8368.88 921568 918532 915011  9919.12 987975 983554

Tincludes wood used for residential heating. See Table G18 for estimates of nonmarketed renewable energy consumption for geothermal heat pumps and solar thermal hot water
heating. .

2includes ethanol {blends of 10 percent o less) and ethers blended into gasoline.

3includes commerclal sector electricity cogenerated by using wood and wood waste, municipal solid waste, and other biomass. See Table C18 for estimates of nonmarketed
renewable energy consumption for solar thermal hot water heating.

9Fuel consumption includes consumption for cogeneration.

Sncludes petroleum coke, asphalt, road ofl, lubricants, still gas, and miscellaneous petroleum products.

%includes lease and plant fuel.

Tincludes consumption of energy from hydroelectric, wood and wood waste, municipal sofid waste, and other biomass.

8ncludes naphtha and kerosene type. .

SIncludes aviation gas and Jubricants.

10Eg5 is 85 percent ethanol (renewable) and 15 percent molor gasoline (nonrenewable).

10nly M85 (85 percent methanol).

includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, petroleum coke, and miscellaneous
petroleum products.

Wincludes electricity generated for sale to electric utilities and for self use from renewable sources, and non-electric energy from renewable sources. Excludes nonmarketed
renewable energy consumption for geothermal heat pumps and solar thermal hot water heaters.

Mincludes consumption of energy by all electric power generators for grid-connected power except cogenerators, which produce electricity as a by-product of other processes.

ncludes hydroelectric, geothermal, wood and wood waste, municipal solid waste, other biomass, E85, wind, photovoltaic and solar thermal sources.

includes hydroelectric, geothermal, wood and wood waste, municipal solid waste, ather biomass, wind, photovoltaic and solar thermal sources. Includes ethanol components of
E85; excludes ethanal blends (10 percent or fess) in motor gasoline. Excludes nonmarketed renewable energy consumption for geothermal heat pumps and solar thermal hot water
heaters,

Biu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Figures for 1995 may differ from published data due to intemal conversion factors. Consumption
values of 0.00 are values that round to 0.00, because they are less than 0.005.

Sources: 1995 nalural gas lease, plant, and pipsiine fuel values: Energy Information Administration (EIA), Short-Term Energy Outlook, DOE/EIA-0202(86/4Q) (Washington, DC,
Oclober 1996). 1995 transportation sector compressed natural gas consumption: EIA, AEO97 National Energy Modeling System runs LWOP97.0100696A, AEO97B.D100296K, and
HWOPS7.D100296B. 1995 electric utility fuel consumption: EIA, Electric Power Annual, Volume |, DOE/EIA-0348(95)11 (Washington, DC, July 1996). 1995 nonutility consumption
estimates: EIA Form 867, “Annual Nonutility Power Producer Report.” Other 1995 values: EIA, Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, Cetober 1996).
Projections: EIA, AEO97 National Energy Modeling System runs LWOP37.0100696A, AEQ97B.D100296K, and HWOP97.0100298B.
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Oil Price Case Comparisons

Table C3. Energy Prices by Sector and Source

(1995 Dollars per Million Btu)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
World Oil | Reference | World Qil | World Oil | Reference | World Ol | World Oil | Reference | World Oil
Price Price Price Price Price Price
Residential v covvevenrinenriinnncnannennes 1287 1240 12,70 12,92 12.29 1261 12.89 12.30 12.55 1281
Primary Energy .....c.oovevevnennnnennnnn. 6.28 5.81 6.09 6.31 5.63 5.95 6.19 5.61 5.83 6.07
Petroleum Products . ............cvenna... 7.51 7.85 8.75 9.55 8.02 9.08 10.07 7.90 8.95 10.22
Distillate Fuel .......covevviivinninn.. 6.24 6.29 7.28 7.99 6.39 745 8.37 6.21 733 8.50
Liquefied Petroleum Gas ................. 1029  10.72 11.40 12.33 10.87 11.85 12.95 10.74 1157 13.00
Natural Gas ......cceevvereinnnennnnnn. 6.01 5.35 549 5.59 5.11 5.27 5.37 5.12 5.18 5.23
Electriclty ...oovvvvvneeiiininniennnn.. 2467 2326 2349 23.65 22.67 22.88 23.15 22.06 22.28 22.51
Commercial «ovvevverennarsenascnnasoones 1312 1236 12.60 12.81 1220 1248 12.72 12.06 12.28 12.51
Pimary Energy ........ccovviiinns. PPN 4.82 4.44 469 487 4.32 459 479 435 454 474
Petroleum Products . ..........coovennntn.. 4.58 4.41 534 6.07 448 552 6.47 431 542 6.60
Distillate Fuel .......c.cccvvivevvnannan. 4.39 4.28 5.28 6.00 4.35 544 6.37 415 5.32 6.49
Residual Fuel .........ccocieiiiii.... 2.99 2.06 2.87 3.51 2.07 2.98 3.88 2.00 3.03 411
Natural Gas' . ... oo vei e, 4.96 4,52 465 4.74 4.36 451 460 4.44 448 453
Electriclty .....oovvvvneeiniiiiniiennannn 2319 2118 21.38 21.63 20.71 20.98 21.26 20.09 20.35 20.60
0 T 11 K 5.02 4.55 496 5.28 457 505 543 4.54 4.99 544
Primary Energy ......ovevevvnenvaennnnn. 3.36 2.93 3.34 366 2.99 3.47 3.86 3.00 347 3.93
Petroleum Products ...........ococaanlt, 4,92 3.68 4.60 5.39 3.74 4.80 5.83 359 468 593
Distillate Fuel ........ccoviieiiiiianat, 461 422 5.21 5.93 4.32 5.38 6.33 415 5.29 6.45
Liquefied Petroleum Gas ................. 6.53 5.35 6.00 6.84 543 6.28 7.38 5.23 5.95 7.30
Residual Fuel .........coooiiiiiiiat, 255 1.96 292 3.56 1.95 3.03 3.88 1.83 3.01 4.10
Natural Gas® .....oovviiiiniieennes. 228 246 254 2,60 2.53 261 2.66 273 274 2.76
Metallurgical Coal ......ovvvvennaniinnnn. 1.75 1.66 1.72 1.75 1.52 1.58 1.62 1.44 1.48 1.53
SteamCoal .......ccioiiiiiiiiiiinian, 1.48 1.39 1.44 147 1.31 1.37 1.41 1.25 1.30 1.34
Electricity ...ccvveeieiiiiiiiiiiia, 1454 1330 13.46 13.63 12.92 13.13 13.31 12.35 12.56 12.73
Transportation ....cocvvaieniinirincnnennas 7.92 743 8.51 9.28 734 8.55 9.61 6.96 8.21 9.49
PrimaryERergy ....covvereninevninnnnnnns 7.92 741 8.49 9.26 7.30 853 9.59 6.93 8.18 9.47
Petroleum Products . .........ooaola. L. 7.92 742 8.51 9.28 731 854 9.61 6.93 8.19 9.49
Distillate Fuel® ............ eerrereaaas 8.03 7.73 8.70 9.37 759 8.68 9.63 7.23 8.38 9.58
JetFuel® Lo 385 434 546 6.12 442 5.65 6.75 417 5.45 6.74
Motor Gasofine® ............oeieeenn.. 9.23 8.64 9.79 10.64 8.53 9.85 10.98 8.14 9.49 10.87
Residval Fuel ...........cccveviinen... 244 2.03 2.90 357 213 3.16 4,14 1.98 3.08 419
Natral Gas’ ..ot 5.77 6.00 6.20 6.29 6.39 6.73 6.83 6.75 7.07 7.18
Electricity .....ooviiieiniiiiiiia, 1514 1442 14.45 14.52 14.16 14.25 14.36 13.68 13.85 13.92
Total End-Use ENergy ....cocevvvnencncnnes 8.22 7.68 8.31 8.78 7.62 8.34 8.96 7.47 8.18 8.90
Pimary Energy .......covvveninnennnnnnn. 782 7.29 7.98 8.49 7.22 8.01 8.69 7.03 7.82 8.63
Electicity ...ccovvvnevniiiiniiiaann, 2077 1918 19.33 19.50 18.71 18.89 19.10 18.15 18.34 18.52
Electric Generators®
Fossil Fuel Average ... ...ovvvevvnvnnnannn. 1.48 1.47 1.53 1.58 1.48 1.54 1.59 1.52 1.55 1.61
Petroleum Products ............ccoionl.. 278 2.19 3.35 412 2.29 3.59 4.69 2.24 352 4.94
Distillate Fuel ........ccociiiiiiaas, 3.94 378 477 5.48 385 492 5.86 3.68 483 5.99
Residual Fuel ..........ccccoiiiiiitL, 2,62 1.97 297 364 2.05 3.15 4,14 2.00 3.11 433
Natural Gas .....ocovevneriernnnnnnnnnns 2,01 2.22 2.28 235 2.26 232 241 247 247 252
SteamCoal ......cociiiiiiiiiiiiini, 1.32 1.20 1.24 1.27 1.15 1.20 1.23 1.08 1.1 1.15
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Oil Price Case Comparisons

Table C3. Energy Prices by Sector and Source (Continued)

(1995 Dollars per Million Btu)

Projections
. 2005 2010 2015
Sector and Source 1995 Low High Low ) High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Oll
Price Price Price Price Price Price
Average Price to All Users®

Petroleum Products .. .vvvenverenrnrnnnasns 7.07 6.40 752 8.34 6.34 762 8.72 6.01 733 8.67
Distilate Fuel® +...vvvvnvrrienneevnnnens 6.98 6.76 7.75 8.44 6.70 7.80 8.75 6.39 7.56 8.75
JetFuel covvrininenenniiiiinncninninss 385 434 546 6.12 4.42 5.65 6.75 417 5.45 6.74
Liquefied Petroleum Gas ..........c.vuvens 720 6.52 720 8.09 6.69 7.61 8.74 6.52 732 8.72
Motor Gasoline® .......coeevvnvneennnn.. 9.23 8.63 9.77 10.62 8.52 9.83 10.96 8.13 947 10.85
Residual Fuel .......covvnvennvnennnnns, 2.55 2.00 291 3.58 2.07 3.13 410 1.97 3.07 4.19
Natural Gas ...vvvvenronrnnernnnnrnnnes 357 3.39 345 351 332 3.39 345 342 342 344
Coal ,ovuvrvnvnnnns e rrerearen s 1.35 1.22 1.25 1.29 117 1.21 1.25 1.09 113 1.17
Electriclty +.vvuvnorrrnenrnieinninenensn. 2077 1918 19.33 19.50 18.71 18.89 19.10 18.15 18.34 18.52

TExcludes independent power producers.
%ncludes cogenerators.

3Excludes uses for lease and plant fuel.
4Includes Federal and State taxes on diese! fuel and excludes county and local taxes.
SKerosene-type jet fuel,
Ogales welghted-average price for all grades. Includes Federal and State taxes and excludes county and local faxes.
7Compressed natural gas used as a vehicle fuel, Price includes estimated motor vehicle fuel taxes.
Bincludes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.
9Welghted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral consumption.
Blu = Bitish thermal unit.

Note; 1995 figures may differ from published data due to intemal rounding.

Sources: 1995 prices for gasoline, distillate, and jet fuel are based on prices in various 1995 issues of Energy Information Administration (EIA), Petroleum Marketing Monthly,
DOE/EIA-0380(95/1-12) (Washington, DC, 1995). 1995 prices for all other petroleum products are derived from the EIA, State Energy Price and Expenditure Report 1993, DOE/EIA-
0376(93) (Washington, DC, December 1995). 1395 industrial gas delivered prices are based on EIA, Manufacturing Energy Consumption Survey 1991. 1995 residential and
commercial natural gas delivered prices: EIA, Natural Gas Monthly, DOE/EIA-0130(36/6) (Washington, DC, June 1996). Other 1995 natural gas delivered prices: EIA, AEQ97
National Energy Modeling System runs LWOP97.0100696A, AEO97B.D100296K, and HWOP97.D100296B. Values for 1995 coal prices have been estimated from EIA, Stale Energy
Price and Expenditure Report 1993, DOE/EIA-0376(93) (Washington, DC, December 1995) by use of consumption quantities aggregated from EIA, State Energy Data Report 1993,
Consumption Estimates, DOE/EIA-0214(93) (Washington, DC, July 1995). 1995 electricity prices for commercial, industrial, and transportation: EIA, AEO97 National Energy Modeling
System runs LWOPS7.D100696A, AEQ97B.D100296K, and HWOP97.D100296B. Projections: EIA, AEOS7 National Energy Modeling System runs LWOP97.D100696A,
AEQ978,D100296K, and HWOP97.D100296B.
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Oil Price Case Comparisons

Table C4. Residential Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Key Indicators and Consumption 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Ol
Price Price Price Price Price Price
Household Characteristics
Households (millions)
Single-Family ........coiiiiiiiiiin, 6866  76.88 76.85 76.84 80.95 80.93 80.90 85.09 85.07 85.05
Multifamily .....oooiiiriiiiiiiii, 2456  27.02 26.98 26.95 28.70 28.67 28.63 30.49 30.45 30.41
Mobile Homes . ....covevveniniiiinannn. 5.83 6.64 6.64 6.64 6.89 6.89 6.89 712 712 713
L 99.06 11053 110.47 110.43 116.54 116.49 116.43 122.70 122.65 122,58
Housing Starts {millions)
Single-Family ..........ccoiiiiiiiiat, 1.08 1.08 1.08 1.08 1.03 1.03 1.03 1.09 1.09 1.09
Multifamily .....ooviiiiiiiiiii, 0.28 043 042 0.42 0.48 0.48 048 0.48 0.48 0.48
Mobile Homes . ....ovvvnenniiniinnns, 0.34 0.29 0.29 0.29 0.28 0.28 0.28 0.29 0.29 0.29
Total coeiiiiiinirinierernananienens 1.70 1.80 1.80 1.80 1.79 1.79 1.79 1.86 1.86 1.86
Average House Square Foolage ........... 1643 1683 1683 1683 1696 1696 1697 1708 1708 1708
Energy Intensity
Million Btu Consumed per Household
Delivered Energy Consumption ............ 106.10  104.38 103.78 103.32 102.74 102.06 101.55 101.68 101.19 100.71
Electricity Related Losses ................ 7994  79.04 7743 77.28 78.65 76.80 76.70 76.97 75.20 75.21
Total Energy Consumption ................ 186.03  183.41 181.21 180.60 181.38 178.86 178.24 178.65 176.39 175.92
Thousand Btu Consumed per Square Foot
Delivered Energy Consumption ............ 6457  62.01 61.65 61.37 60.57 60.16 59.86 59.55 59.26 58.97
Electricity Related Losses ................ 4865  46.95 46.00 4591 46.36 45.27 45.21 45.08 44.04 44.04
Total Energy Consumption ................ 11322  108.96 107.64 107.28 106.93 105.43 105.07 104.63 103.29 103.01
Delivered Energy Consumption by Fuel
Distillate
Space Heating ..... e eieaaeaeeaas 0.76 0.7 0.69 0.66 0.68 0.65 0.62 0.67 0.63 0.60
WaterHeating . ....ovvvvvneiinnnnnnnn., 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
OtherUses' .....oovvnviiiiniiiannenns 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Delivered Energy ...cvvvevvevnvnennsn. 0.85 0.81 0.78 0.76 0.78 0.75 0.72 0.76 0.73 0.70
Liquefied Petroleum Gas
SpaceHealing ..........coviiiiiiintn, 0.30 0.33 0.32 0.31 0.33 0.32 0.31 0.33 0.32 0.31
WaterHeating . ....coovvvenvnneninnnnns, 0.06 0.08 0.08 0.08 0.09 0.09 0.09 0.10 0.08 0.09
CooKing? .. .o vee it 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
OtherUses® .....oovinniieianann... 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Delivered Energy ...ovvevverennarennss 0.40 0.45 0.44 0.43 0.46 0.45 0.44 0.46 0.46 0.44
Natural Gas
SpaceHealing ...........cccevuinin.. 348 3.83 3.79 378 392 3.88 3.86 3.98 3.96 3.96
Space Cooling .................. e 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
WaterHeating .............cooiiienn.n. 1.25 1.34 1.34 1.34 1.39 1.39 1.39 1.45 1.45 1.45
Cooking?. ..o 0.15 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
ClothesDryers .......ovvvveiiannnnnnns 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
OtherUses® .....ovveviiienneeraennns 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.11 0.1 0.1
Delivered Energy «...oovvvvvvvennennen. 5.01 5.46 543 541 5.61 557 5.55 575 573 5.72
Electricity
SpaceHealing ........ovvvviiiiinann. 0.43 047 0.47 047 0.48 0.48 0.48 0.49 0.49 0.49
SpaceCoaling .......ovviiinrnnnnnnn.. 048 0.48 0.48 0.48 049 0.49 0.49 0.51 0.51 0.51
WaterHeating .......ccocvvvennnnn.... 0.35 0.37 0.37 0.37 0.38 0.38 0.38 0.39 0.39 0.39
Refrigeration ...........cociviiia... 0.40 0.33 0.33 0.33 0.31 0.31 0.31 0.31 0.31 0.31
Cooking «..vviiiennn it 012 - 0.3 0.13 0.13 0.14 0.14 0.14 0.14 0.14 0.14
Clothes Dryers ...oovvvvnnnvnnnnnnnnnn. 0.18 0.20 0.20 0.20 0.21 0.21 0.21 0.22 0.22 0.22
Freezers ..ovvviiniineneiiinnnnnnnnn. 0.13 0.09 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.08
[ 0.32 0.34 0.34 0.34 0.35 0.35 0.35 0.36 0.36 0.36
OtherUses® .......oovviiiiiinennns 1.15 1.74 1.73 1.73 2.02 2.02 2.02 235 235 235
Delivered Energy «vvvevvevernannennen. 3.56 415 414 4.14 4.46 446 4.46 486 485 4.84
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Oil Price Case Comparisons

Table C4. Residential Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Key Indicators and Consumption 1995 Low High Low High Low High
World Oil { Reference | World Qil | World Oil | Reference | World Oil | World Oil { Reference { World Oil
Price Price Price Price Price Price
Marketed Renewables
T e rererseeaiae 057 0.56 0.56 0.56 0.55 0.55: 0.55 0.54 0.54 0.54
Dellvered ENergy v oovvovsevorasssnnsnses 0.57 0.56 0.56 0.56 0.55 0.55 0.55 0.54 0.54 054
Other Fuels® .. vvvveivrviniivinnennnnns 0.13 0.12 0.1 0.1 0.11 0.11 on 0.1 0.10 0.10
Delivered Energy Consumption by End-Use
Space Healing .......ocovvniiiiiinnnsn. 5.65 6.01 5.94 5.89 6.07 5.99 5.93 6.11 6.05 5.99
Space Cooling ,......... e rrererrareeas 0.48 0.49 0.49 0.49 0.51 0.51 0.51 053 0.53 053
Water Heating ........... Cererensessaiaes 1.75 1.88 1.88 1.88 1.95 1.95 1.95 2.03 -2.03 2,02
Refrigeration ,..ovvvrrvsrrenensninrnensss 0.40 0.33 0.33 0.33 0.31 0.31 0.31 0.31 0.31 0.31
COoKING +ovvernrrernrnrnrerarnonsnnnnies 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.31 0.31 0.31
Clothes Dryers .......... b eree s 0.23 0.24 0.24 0.24 0.26 0.26 0.26 027 0.27 0.27
Freezers ,vuvvrivvevrnrnrnsninnerenensss 0.13 0.09 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.08
LIGhting +.vvuvernerernrnerernrnonnnnsns 0.32 0.34 0.34 0.34 0.35 0.35 0.35 0.36 0.36 0.36
Other Uses” ..........s Crerrereasaseres 1.24 1.85 1.84 1.84 2.14 2.14 213 247 247 247
Dellvered Energy ...ocvvevvevnnses vesvees 10.51 11.54 11.46 1141 11.97 11.89 11.82 12.48 1241 12.34
Electricity Related Losses by End-Use -
SpaceHeafing .........covnnvnnininnsnns 0.95 0.99 0.97 0.97 0.99 0.96 0.96 0.96 0.94 0.93
Space Caoling .....oevvveerniniirennnins 1.07 1.02 0.99 0.99 1.01 0.99 0.98 0.99 0.97 0.96
Water Heating , oo vovvvevnnnninnnnnnnnnns 0.78 0.77 0.76 0.76 0.78 0.76 0.76 0.76 0.74 0.74
Refrigerafion ......ovvveveevninrinnnnnes 0.90 0.69 0.67 0.67 0.64 0.62 0.62 0.60 0.59 0.59
Cooking +vvevrnrrrenss Cerrenrereeeres 027 0.28 0.27 0.27 0.28 0.28 0.28 0.28 027 0.27
Clothes Dryers +.....vvensn. Crrerenseires 0.40 0.42 0.41 0.41 0.43 0.42 0.41 0.42 0.4 0.42
FIEBZEIS v\ vvrvrvnrsrsnsnrnerasnenosnsns 0.29 0.19 0.19 0.19 0.17 0.16 0.16 0.15 0.15 0.15
Lighting ..,...... Ceveirenes i veersenees 0.70 0.73 0.7 0.71 0.73 0.7 0.71 0.70 0.69 0.69
OlNBrUSes” +ovvvevrnreevnneerneennn, 2,55 3.66 3.58 357 415 4.05 405 457 447 447
Total Electricity Related Losses .........., 7.82 8.74 8.55 .853 917 8.95 8.93 9.44 9.22 9.22
Total Energy Consumption by End-Use
Space Heating ............. Cerrrenensaes 6.61 7.00 6.91 6.86 7.06 6.96 6.89 7.07 6.99 6.93
Space Cooling ......... Ve errirenearees 1.56 1.51 1.49 1.48 1.52 1.49 1.49 1.53 1.50 1.49
Water Healing . ... covevinrnrnvnvnnnnnns 253 2,66 2.64 2,64 273 27N 270 279 277 277
Refrigeration ,....ovvenenvvnrnnnnnns seer 130 1.01 100 . 1.00 0.95 0.93 0.93 0.91 0.89 0.89
Cooking +ovvrvrrininvnriieniarnineeanes 0.58 0.58 0.57 057 0.58 0.58 0.58 059 0.59 0.59
Clothes DIYers v..vvvrvevivrererernverens 0.63 0.66 0.65 0.65 0.68 0.67 0.67 0.69 0.68 0.68
Freezers .vovvenvuvnvonsns Cerererreneans 0.42 0.28 0.28 0.28 0.25 0.24 0.24 0.23 0.23 0.23
LIghEing wuvrsernvrerernrnerennenonresss 1.02 1.07 1.05 1.05 1.08 1.06 1.06 1.07 1.05 1.05
OtherUses” +vuvvvvenrvernerernnnennnn. 3.79 5.50 5.43 542 6.29 6.19 6.18 7.04 6.94 6.94
Total ouvvrvrrnrersnsnrnnsnenenseranss 1843 20,27 20.02 19.94 21.14 20.83 20.75 21.92 21.63 21.56
Non-Marketed Renewables
Geothemal® ......ooviieie 0.01 0.04 0.04 0.04 0.05 0.05 0.05 0.07 0.07 0.07
SO Lt 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Total vovvrvvernorsnsanrsnsereenceneess 002 005 0.05 0.05 0.06 0.06 0.06 0.08 0.08 0.08

Tncludes such appliances as swimming pool and het tub heaters.
%Doas not Include outdoor grils.
3Includes such appliances as swimming pool heaters, outdoor grills, and outdoor lighting (natural gas).
4lncludes such appliances as microwave ovens, television sets, and dishwashers.
®Includes wood used for primary and secondary heating in wood stoves or fireplaces as reported in the Residential Energy Consumption Survey 1993.
®lncludes kerosene and coal,
TIncludes such appliances as swimming pool heaters, hot tub heaters, outdoor grills, outdoor lighting (natural gas), microwave ovens, television sets, and dishwashers.
®lncludes primary energy displaced by geothermal heat pumps in space heating and cooling applications.
Includes primary energy displaced by solar thermal water heaters.
Biu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding.
Sources: 1995; Energy Information Administration (EIA), Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). Projections: EIA, AE097 National
Energy Modeling System runs LWOP97.D0100696A, AEO97B.D100296K, and HWOP97.D100296B,
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Qil Price Case Comparisons

Table C5. Commercial Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Key Indicators and Consumption 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Oll
Price Price Price Price Price Price
Key Indicators
Total Floor Space (billion square feet)
SUIVIVING +.vvvviiiieiiiienivnenreranns 68.9 76.0 76.0 76.0 79.1 79.1 791 825 825 825
New Addiions ....cocvvvniiiiiinniiinenns 1.7 1.5 1.5 1.5 1.6 1.6 1.6 18 1.8 1.8
1 707 775 715 715 80.7 80.7 80.7 84.2 84.2 84.2
Energy Consumption Intensity
(thousand Btu per square foof) )
Delivered Energy Consumption .............. 101.2 101.4 101.1 100.9 101.0 100.7 100.5 101.1 100.9 100.7
Electricity Related Losses .......ccoiuivninns 101.6 101.1 99.0 98.6 99.7 97.3 97.0 96.3 939 939
Total Energy Consumption .........ovuvnen. 202.8 202.5 200.1 199.6 200.8 198.0 1975 197.4 194.8 194.6
Delivered Energy Consumption by Fuel ’
Electricity
SpaceHeating ........ovviiiiiiiiiiiin, 0.11 0.12 0.12 0.12 0.12 0.12 0.12 0.13 0.13 0.13
Space Cooling ...ovviiiiiiiiiiiiiiiiiean 0.58 0.52 0.52 0.52 0.52 0.52 0.52 0.53 0.53 0.53
WaterHeating .....cocvvvnviiiniinnainen, 0.17 0.15 0.15 0.15 0.14 0.14 0.14 0.13 0.13 0.13
Ventilation . ....oovvvniiiiiiiiiiiiiiin 0.17 0.18 0.18 0.18 0.19 0.19 0.19 0.20 0.20 0.20
COOKING «.vvvinnininiiininnniienens 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Lighting «oevvvnenrinienniiiiienininnns 1.21 1.32 1.32 1.31 1.33 1.32 1.32 1.36 1.36 1.35
Refrigeration ............ TN 0.14 0.15 0.15 0.15 0.16 0.16 0.16 0.17 0.17 0.17
Office Equipment (PC} .....ovvvvvvinnnnnn, 0.07 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.10
Office Equipment (non-PC) ...............tn 0.18 0.22 0.22 0.22 0.25 0.25 0.25 0.27 0.27 0.27
LOErUSES! +vovvrireineinneinnennens 0.56 0.92 0.92 0.92 1.08 1.08 1.08 1.24 1.24 1.24
Delivered ENErgy vovvvevevireerecasneane 3.23 3.72 an 3N 3.92 3.91 3.91 417 4.16 415
Natural Gas? )
SpaceHealing ......ocoiiiiiiiiiiiiiiine, 1.30 1.33 1.34 1.34 1.34 1.36 1.36 1.34 1.38 1.38
SpaceCooling ...ccoviveiviiiinieinnnnn 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
WaterHeating . ........c.ocoiieiiiin.n. 0.48 0.50 0.50 0.50 0.52 0.52 0.52 0.55 0.55 0.55
CooKiNg «.vvnrivnineniniiniiinniinenens 0.18 0.21 0.21 0.21 0.23 0.23 0.23 0.25 0.25 0.25
OtherUses® +.ovvivnreineieneeninnenns, 117 1.36 1.36 1.36 1.40 1.40 1.40 1.45 1.45 1.45
Delivered Energy «voeveverrerienensneens 3.16 343 344 3.4 352 354 353 3.62 3.65 3.65
Distillate
SpaceHealing .......cocviiiiiiiiiiinn, 0.20 0.20 0.17 0.16 0.19 0.16 0.15 0.20 0.15 0.14
WaterHealing .....ooovvvvvnennininna 0.06 0.05 0.05 0.05 0.05 0.05 0.04 0.05 0.04 0.04
OtherUses® ......ooiieiiiiiiianeannns. 0.15 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
Delivered ENergy «venvevevenrneneenenans 0.41 0.38 0.36 0.35 0.38 0.35 0.34 0.38 0.34 033
Other FUBIS® +vvvvvvrevnneinnernnianeenns 0.35 0.32 0.32 0.32 0.33 0.33 0.33 0.34 0.34 0.34
Marketed Renewable Fuels
BIOMASS «ovvvveriiiinii i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Delivered Energy «..ovevverecneneasanses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Delivered Energy Consumption by End-Use
SpaceHeating ......cooviiiiiiiiiiiiiin 1.61 1.64 1.63 1.62 1.65 1.64 1.63 1.67 1.66 1.65
SpaceCooling .....vevniiiiiiiiiiiiiinn 0.61 0.55 0.55 0.55 0.55 0.55 0.55 0.57 0.56 0.56
WaterHeating . ....ovvvvevniinvnnnane, 0.70 0.70 0.70 0.69 0.71 0.70 0.70 0.72 0.72 0.72
Ventilation . ...ooovvvieviinieiiniinnn, 0.17 0.18 0.18 0.18 0.19 0.19 0.19 0.20 0.20 0.20
COOKIRG +vvereinenenieieninnreiannenas 0.22 0.24 0.24 0.24 0.26 0.26 0.26 0.27 0.27 0.27
Lighting .oovvreininiiiiiiiiiiiiiinens 1.21 1.32 1.32 1.31 1.33 1.32 1.32 1.36 1.36 1.35
Refrigeration ......covvvniininiiiiiiiin. 0.14 -0.15 0.15 0.15 0.16 0.16 0.16 0.17 0.17 0.17
Office Equipment (PC) ......covvvvninenenns 0.07 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.10
Office Equipment (non-PC) ................. 0.18 0.22 0.22 0.22 0.25 0.25 0.25 0.27 0.27 0.27
OtherUses® .......covvieiinieinninn... 2.24 2.75 275 . 275 2.96 296 297 317 3.18 3.18
Delivered ENergy «..ovvvevenenrarenensns 715 7.86 7.84 7.82 8.16 8.13 8.11 8.52 8.50 8.48
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Oil Price Case Comparisons

Table C5. Commercial Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

. Projections
2005 2010 2015
Key Indicators and Consumption 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Oil
Price Price Price Price Price Price
Electricity Related Losses by End-Use
SpaceHealing .......o0vvvnvvnenininnnes 0.25 0.25 0.25 0.25 0.26 . 0.25 0.25 0.25 0.25 0.25
Spaca Cooling ,.vvvvvvrnrnrninonnenennns 1.29 1.10 1.07 1.07 1.07 1.05 1.05 1.04 1.01 1.01
WaterHeating ,......coovvevevnvnennnnen, 0.38 0.32 0.31 0.31 0.28 0.28 0.28 0.25 0.24 0.24
Ventilation . ..o vvvvnvninirnrennenennonnns 0.38 0.38 0.37 0.37 0.39 0.38 037 0.38 0.37 0.37
COOKING 4vvvvrvnonersvnrnrasnsreenenens 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.05
Lghting vvvvvninernineninrernneeinenens 2.68 279 272 271 2.73 265 264 2,65 258 258
Refrigeration .. .ooouvvrvinenrnruneninennns 0.31 0.33 0.32 0.32 0.33 0.33 0.33 0.34 033 0.33
Office Equipment (PC) ....ovvvvvnrnernvnsns 0.16 0.20 0.19 0.19 0.20 0.20 0.20 0.20 0.20 0.20
Office Equmenl (non-PC) .....ovvuninnnn, 0.40 0.47 0.46 0.46 0.50 049 0.49 0.53 0.52 0.52
OtherUses® .....oovvvriiiiiiinanns 1.25 1.95 1.91 1.91 2.23 217 217 241 235 236
Total Electricity Related Losses +....000... 7.18 7.84 7.67 764 8.05 7.85 7.83 8.11 791 7.90
Total Energy Consumption by End-Use
Space Healing .........oc0vuues Corerares 1.87 1.90 1.88 1.87 1.91 1.89 1.88 1.92 1.91 1.90
Space Cooling ..vvvvrvriiriiniiiiniiens 1.89 1.64 1.62 1.62 1.63 1.60 1.60 1.60 1.58 1.58
WaterHeating . ....ovnvvvvrenrnnnnnennens 1.09 1.02 1.01 1.00 0.99 0.98 0.98 0.97 0.96 0.96
Ventlfation .. ovovvvnvnvnrenenrnnnrnennens 0.55 0.56 0.55 0.55 0.57 0.56 0.56 0.58 0.57 057
Cooking +vvvrvvvnrinnnrirenersnrinonns 0.29 0.30 0.30 0.30 0.31 0.31 0.31 0.33 0.32 0.32
Lighting ..vvvvrenriininernnnenennens we. 389 411 4.04 4,02 4,06 397 3.95 4,02 3.94 393
Refrigeration ,......cvvvvieninnnennen. 0.46 0.48 0.47 047 0.50 0.49 0.49 0.51 0.50 0.50
Office Equipment{PC) .......ccvuveerernsns 0.23 0.29 0.29 0.29 0.30 0.30 0.30 0.31 0.30 0.30
Office Equxpment (nonPC) ..oevvvvnnnnnnn 059 0.69 0.68 0.68 0.75 0.74 0.74 0.80 0.79 0.79
OtherUses® ,..vvvvvienniinniennennnenn. 349 4.69 4.66 4.66 5.19 5.14 5.14 5.58 5.53 5.54
Total cvvvrvrsnrerenrescaranes reseanan 14.33 15.70 15.51 1547 16.21 15.98 15.94 16.62 16.40 16.39
Non-Marketed Renewable Fuels
Solar” ...... Pebe e sea s is st seane 0.01 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04
1 0.01 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04

Yincludes miscellaneous uses, such as service station equipment, district services, automated teller machines, telecommunications equipment, and medical equipment.
%Excludes estimated consumption from independent power producers.

3includes miscellaneous uses, such as Cistrict services, pumps, lighting, emergency electric generators, and manufacturing performed in commercial buildings.
“Includes miscellaneous uses, such as cooking, district services, and emergency electric generators.

Sincludes residual fuel ofl, liquefied petroleum gas, coal, motor gasoling, and kerosene.

Includes miscellaneous uses, such as service station equipment, district services, automated teller machines, telecommunications equipment, medical equipment, pumps, lighting,
emergency eleclric generators, manufacturing performed in commercial buildings, and cooking (distillate), plus residual fuel ail, liquefied petroleum gas, coal, motor gasoline, and
kerosene,

7includes primary energy displaced by solar thermal water heaters.

Btu = British thermal unit.

PC = Personal computer,

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1995: Energy Information Administration (EIA), Short-Term Energy Outlook, DOE/EIA- 0202(96/40) (Washington, DC, October 1996). Projections: EIA, AEOS7 National
Energy Modeling System runs LWOP97.D100696A, AEOS7B.D100296K, and HWOP97.D100296B.
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Oil Price Case Comparisons

Table C6. Industrial Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Key Indicators and Consumption 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World OIl | Reference | World Oil
Price Price Price Price Price Price
Key Indicators
Value of Gross Output (billion 1987 dollars)
Manufacturing .......coevvieninninininnns 2907 3727 3709 3695 4138 4117 4096 - 4463 4441 4416
Nonmanufacturing ....ovvvvnnnvnvnninannn 765 T 917 922 97 978 982 1020 1028 1037
1 3672 4638 4626 4618 5109 5095 5078 5483 5469 5453
Energy Prices (1995 dollars per million Btu)
ElectriCity ...vevvnrernenineeienieinnnnns 14.54 13.30 1346 13.63 12.92 13.13 13.31 12.35 12.56 1273
NaturalGas .....cvviverninineennenenns 2.28 2.46 2.54 260 253 261 2.66 2.73 274 2.76
Steam Coal .o veviineniriiiiiiiieeeas 1.48 1.39 1.44 1.47 1.31 1.37 1.41 1.25 1,30 1.34
Residual Ol ....covveieiiiininnininnnn. 2.55 1.96 292 3.56 1.95 3.03 3.88 1.83 3.01 4,10
Distillate Ol .....cvverirneinineninnnenns 461 422 5.21 5.93 432 5.38 6.33 415 5.29 6.45
Liquefied Petroleum Gas ..........ovevnnnnn 6.53 535 6.00 6.84 5.43 6.28 7.38 5.23 5.95 7.30
MotorGasoline ......ovvviivnniinininenns 9.18 7.51 8.63 9.49 7.56 8.85 9.96 733 8.65 10.00
Metallurgical Coal ......covvvnvnviiinannnn 1.75 1.66 1.72 1.75 1.52 1.58 1.62 1.44 1.48 1.53
Energy Consumption
Consumption® {quadrillion Btu per year)
Purchased Electricity .........coovvuvannnt. 346 4,08 416 421 4.30 440 446 453 4,62 4.69
Natural Gas? ..o vvvveeevveiireeeeinaensn 9.74 10.56 11.04 11.45 10.84 11.42 12.00 10.89 11.63 12.33
Steam Coal .. ..oveininiiiiiiiiii e 1.59 1.75 1.82 1.87 1.81 1.89 1.93 1.89 1.97 2,01
Metallurgical Coal and Coke® ................ 0.91 0.80 0.80 0.80 0.75 0.75 0.75 0.70 0.70 0.70
Residual Fuel .......cvvvvinniirirnnnnnes 0.34 0.43 0.31 0.27 0.48 0.33 0.26 0.51 0.35 0.25
Distillate +.vovnereeniniiniiiiiiiinen 1.15 1.39 1.39 1.38 1.48 1.47 1.47 1.56 1.55 1,55
Liquefied Petroleum Gas ........cccvvnenenn. 2,01 230 2.20 2.1 241 2.28 2.16 252 235 220
Petrochemical Feedstocks +...ocvvvevevnenen 1.16 1.36 1.30 1.24 1.43 1.35 1.27 1.50 1.40 1.29
Other Petroleum® .........coeveenieann... 4,03 4.90 4.57 423 5.03 469 423 5.20 475 420
Renewables® ......ooeveiinieiiieinnn.. 1.74 2.13 212 2.1 2.29 2.28 2.26 241 240 238
Delivered ENEIgY o evvenenrersereaasnanne 26.12 29.68 29.70 29.67 30.84 30.87 30.78 31.72 31.73 31.60
Electricity Related Losses «......ocovuvnnnnn 7.69 8.60 859 8.69 8.83 8.82 893 8.82 8.79 8.92
] - g 33.81 38.28 38.28 38.35 39.66 39.69 39.7 40.54 40.51 4052
Consumption per Unit of Output’
{thousand Btu per 1987 dollar) R
Purchased Electricly ... vvvveerereneenaenns 0.94 0.88 0.90 0.91 0.84 0.86 0.88 0.83 0.84 0.86
Natural Gas? . ..vvvvveeeeannneeennnnen, 2.65 2.28 2.39 248 2.12 224 2.36 1.99 213 2.26
SteamCoal ..cvvvrieii i 043 0.38 0.39 0.41 0.35 0.37 0.38 0.34 0.36 0.37
Metallurgical Coal and Coke® ................ 0.25 0.17 0.17 0.17 0.15 0.15 0.15 0.13 0.13 0.13
Residual Fuel «....covenreiverernenenenns 0.09 0.09 0.07 0.06 0.09 0.06 0.05 0.09 0.06 0.05
Distillate ....ovveveniieniiieiiiiinans, 0.31 0.30 0.30 0.30 0.29 0.29 0.29 0.29 0.28 0.28
Liquefied Petroleum Gas ..............uvne. 0.55 0.50 0.48 0.46 0.47 0.45 0.43 0.46 © 043 0.40
Petrochemical Feedstocks .................. 0.32 0.29 0.28 0.27 0.28 0.27 0.25 0.27 0.26 0.24
Other Petroleum® .........coeeeieennenn. 1.10 1.06 0.99 0.92 0.99 0.92 0.83 0.95 0.87 0.77
Renewables® . ....vvveeeiiiiie e, 047 0.46 0.46 0.46 0.45 0.45 0.45 0.44 0.44 0.44
Delivered ENergy «veeoesnavaeneerarsnsres 1 6.40 6.42 6.42 6.04 6.06 6.06 5.78 5.80 5.79
Electricity Related Losses .........co.vuvnen 2.09 1.85 1.86 1.88 1,73 1.73 1.76 1.61 1.61 © 164
Total veriiiiieiiiririiniieiaianas 9.21 825 8.28 8.31 7.76 7.79 7.82 739 741 743

TFuel consumption includes consumption for cogeneration.

2jncludes lease and plant fuel.

3ncludes net coke coal imports.

4Includes petroleum coke, asphalt, road oil, lubricants, motor gascline, still gas, and miscellaneous petroleum products.

SIncludes consumption of energy from hydroelectric, wood and wood waste, municipal sofid waste, and other biomass.

Btu = British thermal unit. .

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1995 prices for gasoline and distillate are based on prices in various issues of Energy Information Adminisiration (EIA), Petroleum Marketing Monthly, DOE/EIA-
0380(95/3-96/4) (Washington, DC, 1995 - 1996). 1995 coal prices: EIA, Monthly Energy Review, DOE/EIA-0035(96/08) (Washington, DG, August 1996). 1995 electricity prices: EIA,
AEQ97 National Energy Modeling System runs LWOP97.D100696A, AEO978.D100296K, and HWOP97.0100296B. 1995 prices derived from EIA, Stafe Energy Dala Report 1993,
DOE/EIA-0214(93) (Washington, DC, July 1995). Other 1995 values: EIA, Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). Projections: EIA,
AEQ97 National Energy Modeling System runs LWOP97.0100696A, AEC97B.D100296K, and HWOP97.D100296B.
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Oil Price Case Comparisons

rgy Consumption

Table C7. Transportation Sector Key Indicators and Delivered Ene

Projections
2005 2010 2015
Key Indlcators and Consumption 1995 Low High Low High Low High
World Ol | Reference | World Oil | World Oil { Reference { World Oil { World Oil | Reference | World Oil
Price Price Price Price Price Price
Key Indicators .
Level of Travel (billions)
Light-Duty Vehicles {vehicle miles traveled) . ..... 2209 2591 2574 2561 2787 2767 2750 2944 2924 2903
Frelght Trucks (vehicle miles traveled) ......... 166 219 219 218 238 237 236 251 250 249
Air (seat miles available) ................... 927 1512 1493 1480 1751 1729 1707 1947 1923 1897
Rail (ton miles fraveled) ............ovveene. 1181 1343 1368 1388 1429 1459 1485 1503 1535 1572
Marine (ton miles fraveled) . . ....ovvuvnenenn, 871 962 989 1011 1015 1047 1075 1085 1098 1139
Energy Efficlency Indicators .
New Car (miles per gallon)1 .................. 215 29.2 29.8 30.3 30.6 315 323 31.6 326 335
New Light Truck (miles per gallon)! ............ 205 21.3 216 217 226 229 232 238 242 247
Light-Duty Flest {miles per gallon)? ............. 19.7 197 19.8 109 20.1 204 20.6 209 213 216
Alrcraft Efficiency (seat miles per gallon) ......... 508 558 558 558 583 58.2 §8.2 60.7 60.6 60.6
Freight Truck Efficiency (miles per gallon) ........ 55 58 59 59 59 6.0 6.0 6.0 6.1 6.1
Rall Efficiency (ton miles per thousand Biu) ...... 26 29 29 29 30 30 30 32 32 32
Domestic Shipping Efficiency
{ton miles per thousand Btu) ................. 27 29 29 29 29 29 | 29 30 3.0 3.0
Energy Use by Mode (quadrillion Btu per year)
Light-Duty Vehicles +...vvervevuvneenvnennans 14.20 16.76 16.52 16.35 17.62 17.26 16.98 17.86 17.43 17.05
Frelght TRickS oo vuvveneninnenenennenrieses 5.43 6.49 6.47 6.45 6.84 6.80 6.77 711 7.07 7.03
e 3.18 4.34 430 4.27 4.76 4.7 4.66 5.05 5.00 4.94
Rail,...... Crenserrsseransnrasaeransanas 048 0.49 0.50 0.51 0.50 0.51 0.52 0.50 0.51 0.52
Marne ...vvvverinernnrnrrinereeinionan. 1.63 2.09 2.08 2.10 2.30 230 2.30 246 2.46 247
Pipeline Fuel ......ovvvvenenreeriiiennnsn. 0.72 0.83 0.84 0.85 0.88 0.88 0.89 0.93 0.93 0.96
OB v e versvrreeseeneeerineerniseeens 0.21 0.27 0.27 0.27 0.29 0.29 0.29 0.30 0.30 0.29
Total o.vvvevnrvnennannsee tesessenanes 24.31 29.66 29.38 20,18 31.54 3111 30.76 32.52 31.99 31.56

TEnvironmental Protection Agency rated miles per gallon.
2Combined car and light truck “on-the-road" estimate.
3ncludes lubricants and aviation gasoline.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding.
Sources: 1995; Federal Aviation Administration (FAA), FAA Aviation Forecasts Fiscal Years 1993-2004, (Washington, DC, February 1994); Energy Information Administration
{EIA), Short-Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996); EIA, Fue! Oif and Kerosene Sales 1995, DOE/EIA-0535(35) {Washington, DC, September
1996); and United States Depariment of Defense, Defense Fuel Supply Center. Projections: EIA, AEO97 National Energy Modeling System runs LWOP97.0100696A,

AEQ97B,0100296K, and HWOPS7.D100296B.
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Oil Price Case Comparisons

Table C8. Electricity Supply, Disposition, and Prices

(Billion Kilowatthours, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply, Disposition, and Prices 1995 Low High Low High Low High
World Qil | Reference | World Ol | World Oil | Reference | World Qil | World Oll | Reference | World Off
Price Price Price Price Price Price
Generation by Fuel T} ype
Electric Generators
L0 1671 1867 1854 1871 1936 1942 1952 2031 2052 2066
Petroletm ....coviiriiiiiii i 64 109 58 49 128 58 44 151 64 45
NaturalGas .....oovvnniieninnrnnnnnnnn 322 623 705 713 808 892 907 1109 1184 1194
Nuclear Power ..........cccoiiiiina.n. 673 654 654 654 614 614 614 448 448 448
Pumped Storage ........cooviviieiaana.n, 2 -3 -3 -3 -3 -3 -3 -3 -3 -3
Renewable Sources® .. ....ooureeeeennnen.. 354 360 361 361 369 3n 372 383 394 402
Total coeiiiiiiiiiniiiiiiicarainennas 3083 3610 3629 3645 3851 3874 3886 4120 4139 4152
Non-Utility Generation for OwnUse ........... 22 22 22 22 22 22 22 22 22 22
Cogenerators
L | 43 48 48 48 50 50 50 51 51 51
Petroleum ......ovvieeviii i, 5 6 5 5 6 6 6 6 6 6
Natural Gas ......covevvrienennnnnnnnans 180 195 205 212 199 214 224 204 221 230
Other Gaseous Fuels® ..................... 7 8 8 8 8 8 8 8 8 8
Renewable Sources® . ......oveeeennnnen.. 42 49 49 49 53 53 52 55 55 55
Other ..o 3 4 4 3 4 4 4 4 4 4
Total cieininririiniiiiienienenrnnnens 279 309 319 326 319 333 343 328 344 353
Sales to Utilities .......evveveenenininnnn. 148 157 158 159 159 161 162 161 163 164
GenerationforOwnUse ................... 132 152 161 167 160 172 181 166 181 188
NetImports ...ocvvvviiiniiniiiiniennnnn. 38 33 35 33 31 31 3 27 27 27
Electricity Sales by Sector ~
Residential ...........coiiiiiii, 1043 1215 1214 1213 1308 1307 1306 1423 1421 1419
Commercial ....covererennnnrnennnnnnnns 946 1090 1089 1087 1149 1147 1145 1221 1219 1217
Industrial .. ..oviei 1013 1196 1218 1235 1260 1289 1306 1329 1354 1374
Transportation . ......covvniiiiiinin., 6 24 24 24 4 41 40 50 50 49
L 3008 3525 3545 3558 3758 3784 3797 4024 4044 4059
End-Use Prices (1995 cents per kilowatthour)®
Residential .......ccivviiiiiiniiiinnnn. 84 79 8.0 8.1 7.7 7.8 7.9 75 7.6 7.7
Commercial .. ...covvvvverneiimennennnnss 79 72 73 74 74 72 73 6.9 6.9 70
Industrial ........ooviiii i 50 45 46 46 44 45 45 42 43 43
Transportation . .........oiiiiiiiiiiiiiiat, 52 49 49 5.0 48 49 49 4.7 47 47
All Sectors Average . .....ocvveenrnnnnnens 74 6.5 6.6 6.7 6.4 6.4 6.5 6.2 6.3 6.3
Price Components (1995 cents per kilowatthour)
Capital Component ..........cconvvnenn.n.. 26 25 25 25 23 23 24 2.2 22 23
Fuel Component .......c.oovvivenninn.... 1.1 1.1 11 1.1 1.0 1.0 1.0 0.9 0.8 09
Operation and Maintenance Component ......... 3.0 25 25 25 25 25 25 23 23 23
Wholesale Power Cost.........ccovieinnnnn. 04 0.5 0.6 0.6 0.6 0.7 07 0.8 038 0.8
Total covririiriiiriiiiriiireniinianns 71 6.5 6.6 6.7 6.4 64 6.5 6.2 6.3 6.3

Tincludes grid-connected generation at all utiliies and nonutilities except for cogenerators. Includes small power producers, exempt wholesale generators, and generators at

industrial and commercial facilities which provide electricity for on-site use and for sales to utilities.
Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar, and wind power.

3ncludes cogeneration at facilities whose primary function is not electricity production. Includes sales to utilities and generation for own use.

4Other gaseous fuels include refinery and still gas.

5Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor.

Prices represent average revenue per kilowatthour.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1995 commercial and transportation sales derived from: Total transportation plus commercial sales come from Energy Information Administration (EIA), State Ensrgy
Data Report 1993, DOE/EIA-0214(33) (Washington, DC, July 1995), but individual sectors do not match because sales taken from commercial and placed in transportation, according
to Oak Ridge National Laboratories, Transportation Energy Data Book 15 (May 1995) which indicates the transportation value should be higher. 1995 generation by electric utiliies,
nonutilities, and cogenerators, net electricity imports, residential sales, and industral sales: EIA, Annual Energy Review 1995, DOE/EIA-0384(95) (Washington, DC, July 1996). 1995
residential eleclricity prices derived from EIA, Short Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). 1995 electricity prices for commerclal,
industrial, and transportation; price components; and projections: EIA, AEO97 National Energy Modeling System runs LWOP97.D100696A, AEO97B.D100296K, and

HWOP97.D100296B.
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Oil Price Case Comparisons

Table C9. Electricity Generating Capability
(Thousand Megawatts)

Projections
" 2005 2010 2015
Net Summer Capabllity’ 1995 0w High o High Tow High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Ol
Price Price Price Price Price Price
Eleciric Generators®
Capability
CoalSteam . v v vvvreerreransonnaronnens 304.9 298.5 298.2 300.9 303.2 304.0 305.4 3117 3154 3183
Other Fossil SIEam® +.vvvvvrnerrersrennnns. 139.6 102.6 102.6 102.6 99.9 99.9 99.9 96.1 96.1 96.1
Combined Cycle +.ovvevenvnvnrnennennnnns 14.7 506 735 754 774 107.5 107.3 1208 153.0 149.4
Combustion Turbine/Diesel .........vovveene. 56.0 150.7 1345 1346 1748 153.1 1516 198.2 168.3 168.3
Nuclear POWEr ..ovevveverionennnnnnnoess 99.2 94.7 94.7 947 - 88.9 889 889 62.7 62.7 62.7
Pumped Storage ......ovvvvvieiiinrensens 19.9 19.9 19.9 19.9 19.9 19.9 19.9 199 19.9 19.9
FUBICENS vvvvererrorariononsonseronsess 0.0 1.7 20 22 18 21 32 19 21 33
Renewable Sources® ..o vvvvvrernnnrennnn. 88.0 918 92.2 919 93.6 94.1 942 97.0 983 100.5
Total vovernssvnnses teessesesennsnrats 722.2 810.4 817.5 822.1 859.5 869.4 870.4 908.4 915.8 9186
Cumulative Planned Additions®
Coal Steam oo vvvererrererrvsonoeronnsenn 14 37 3.7 37 53 53 53 53 53 53
Other Fossl Steam® +vvvvervnerernneeerns. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Combined Cycle v.ovvverriivevnenenannens 14 2.0 2.0 2.0 20 20 20 2.0 20 2.0
Combustion Turbine/Diesel ......oovvvevnens 32 45 45 45 45 45 45 45 45 45
NUCIBar POWEr ».vvvverevrneervnorsnnsss 0.0 12 - 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Pumped S1orage ... vvvvivniniieniinannn. 1.1 1.1 14 1.1 1.1 1.1 1.1 11 1.1 11
FuelCells ,ovvverrevenveronnoronsesnanes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources? ... vvvvvvvvrivrennnn.. 0.7 29 29 29 2.9 2.9 29 29 29 29
Total ..... eaererensasanrasann esenes 8.0 155 155 155 171 171 171 171 174 171
Cumulative Unplanned Additlons®
Coal SteamM , v v v vvererrrerassonsnsonness 0.0 9.7 9.5 12.2 15.6 164 17.8 279 316 345
Other Fossil Steam® .....veeniieinnnnnns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CombinedCycle .........cvveviernunnnn. 0.0 35.1 58.0 59.9 61.9 91.9 91.8 105.3 137.5 1339
Combustion Turbine/Diesel ................. 0.1 94.4 782 783 1189 971 95.7 1434 1135 1135
Nuclear POWEr +..vevvvneinnnervucseannss 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pumped Storage ........oeverveneninennns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FuelCells vvvvvvurvense Nedesienrereneans 0.0 1.7 2.0 22 18 21 3.2 19 2.1 33
Renewable Sources® ..vvvvvverrnneeinnn.. 0.0 1.4 1.8 1.6 34 39 40 74 84 106
Total voevvrenrnrernnnsonnncesassssens 0.1 1424 149.5 154.0 201.5 211.4 2124 285.6 293.1 295.8
Cumulative Total Additions +.....e00eeese . 82 157.9 165.0 169.5 218.6 228.5 2295 3027 310.2 3129
Cumulative Retlrements® .......... ceearanes 119 721 721 724 839 839 839 1194 1191 119.1
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Oil Price Case Comparisons

Table C9. Electricity Generating Capability (Continued)
(Thousand Megawatts)

Projections
. 2005 2010 2015 )
Net Summer Capability 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Oll
Price Price Price Price Price Price
Cogenerators’ .

Capacity
7 8.2 9.0 9.0 8.9 9.3 9.3 92 9.5 95 94
Petroleum .......ooviniiiii i 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0 1.0
Natural Gas ....vvverivnnenevnerinennses 289 309 32.1 33.0 315 333 346 321 34.2 353
Other Gaseous Fuels ..................... 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Renewable Sources® .. ....ooevereennnn.... 6.2 73 73 73 78 78 78 82 8.2 8.2
(0111 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
| 451 . 49,0 50.2 51.1 50.5 523 535 51.8 53.8 54.8
Cumulative Additions® . ...oovovveneiiennnns 10.2 141 15.3 16.2 156 173 185 16.8 188 19.9

Net summer capability is the steady hourly output that generating equipment is expected to supply to system load (exclusive of auxiliary power), as demonstrated by tests during
summer peak demand.

Includes grid-connected utiities and nonutifties except for cogenerators. Includes small power producers, exempt wholesale generators, and generators at industrial and
commercial facilities which produce electricity for on-site use and sales to utilities. :

3includes qil-, gas-, and dual-fired capabiliy.

includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar and wind power.

SCumulative additions after December 31, 1994,

SCumulative total retirements from 1990.

"Nameplate capacity is reported for nonutilties on Form EIA-867, “Annual Power Producer Report.” Nameplate capacity is designated by the manufaciurer. The nameplate capacity
has been converted to the net summer capability based on historic relationships.

Notes: Totals may not equal sum of components due to independent rounding. Net summer capability has been estimated for nonutility generators for AEO97. Net summer
capacity is used to be consistent with electric ulility capacity estimates. Data for electric utility capacity are the most recent data available as of August 15, 1996. Therefore, capacity
estimates may differ from other Energy Information Administration sources.

Sources: 1995 net summer capability at electric utilities and planned additions: Energy Information Administration (EIA), Form EIA-860, “Annual Electric Generator Report.” Net
summer capability for nonutiliies and cogeneration in 1995 and planned additions estimated based on EIA, Form EIA-867, “Annual Nonutifity Power Producer Report.” Projections:
EIA, AEQ97 National Energy Modeling System runs LWOP97.D100696A, AEQ97B.D100296K, and HWOP97.D100296B.
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Table C10. Electricity Trade

(Billion Kilowatthours, Unless Otherwise Noted)

Projections
2005 2010 2015
Electriclty Trade 1995 I Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oif | World Oil | Reference | World Oil
Price Price Price Price Price Price
Interreglonal Electricity Trade

Gross Domestic Firm Power Sales ........... 155.0 139.2 139.2 139.2 139.2 139.2 139.2 139.2 139.2 139.2
Gross Domestic Economy Sales ............. 81.6 66.5 61.3 69.6 68.1 776 832 69.5 794 796

Gross Domestic Trade .......... cerenees 236.6 205.7 200.5 208.9 207.3 2168 2224 2087 2186 2188
Gross Domestic Firm Power Sales
(million 1995 dollars) ........ocvneueennnnn 70235  6309.0 6309.0 6309.0 6309.0 6309.0 6309.0 6309.0 6309.0 6309.0
Gross Domestic Economy Sales
(million 1995 dollars) ,.......covuvenrennenn 19583 14399 1420.8 17435 1452.4 1753.8 20141 159841 1831.4 20209

Gross Domestic Sales

(million 1995 dollars) ..vevevenrnernnnnns 89817 77489 7729.8 80525 77614 8062.8 8323.1 7907.1 81404 8320.9

International Electricity Trade

Firm Powser Imports From Canada and Mexico .. 302 17.8 19.7 17.8 18.6 18.6 18.6 186 18.6 186
Economy Imports From Canada and Mexico .... 180 35.2 352 352 336 33.6 336 292 292 292

Gross Imports From Canada and Mexico ... 483 529 54.8 529 522 522 522 479 419 47.9
Firm Power Exports To Canada and Mexico .. .. 34 134 134 134 134 134 134 134 134 134
Economy Exports To Canada and Mexico .. .. .. 72 70 7.0 7.0 77 .7 77 77 77 77

Gross Exports To Canada and Mexico ..... 106 203 203 203 21.0 210 210 210 210 21.0

Note; Totals may not equal sum of components due to independent rounding. Firm Power Sales are capacity sales, meaning the delivery of the power is scheduled as part of the
normal operaling conditions of the affected electric systems. Economy Sales are subject to curtailment or cessation of delivery by the supplier in accordance with prior agresments or

under specified conditions.

Sources: 1995 interregional electricity trade data: Energy Information Administration (E{A), Bulk Power Data System. 1995 international electricity trade data: DOE Form FE-718R,
“Annual Repor! of Intenational Electrical Export/import Data.” Firm/economy share: National Energy Board, Annual Report 1993. Planned interregional and international firm power
salos; DOE Form IE-411, “Coordinated Bulk Power Supply Program Report” (April 1995). Projections: EIA, AEO97 National Energy Modeling System runs LWOPS7.D100696A,

AE097B,D100296K, and HWOP97.D100296B.
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Oil Price Case Comparisons

Table C11. Petroleum Supply and Disposition Balance
(Million Barrels per Day, Unless Otherwise Noted)

Projections
2005 2010 ’ 2015
Supply and Disposition 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Oil
Price Price Price Price Price Price
Crude Oil
Domestic Crude Produstion! ................ 6.56 4.42 5.49 6.41 407 5.39 6.53 3.97 523 6.89
Maska .....oovviiiiiiiiiiiiiiiiiina., 1.48 0.91 0.94 0.99 0.73 0.77 0.94 0.59 0.63 1.05
Lower48States .........cvveivieninn.., 5.08 351 455 541 3.34 462 5.58 3.38 4.60 584
NetImports . ..ovvivnennnnninennnnnnnn, 7.14 11.27 9.49 8.69 11.68 9.76 8.78 11.80 10.24 872
Other Crude SUpply® .. .veneeeneennenns. 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Crude Supply +.vvvvvierinvnieinnann. 13.97 15.69 14.98 15.10 15.75 15.15 15.31 18.77 15.47 15.62
Natural Gas Plant Liquids .....ccovavevnennn 1.76 2,07 2.14 2,18 2.21 2.28 2.34 236 244 252
Other INputs® ... ..eeeeiviiieiiineennnns 0.46 0.21 0.24 0.25 0.20 0.19 0.22 0.19 0.19 023
Refinery Processing Gain® ................. 0.7 0.84 0.80 0.84 0.85 0.82 0.87 0.81 0.77 0.84
Net Product Imports® .. ..o vvvveniinennnnnns 0.75 2,56 251 1.86 3.50 3.14 223 414 322 21
Total Primary Supply® ...oovvvineinininnn. 17.73 21.37 20.67 20.24 2251 21.58 2097 23.26 22.10 2131
Refined Petroleum Products Supplied
Motor Gasolme ......................... 7.81 9.03 8.90 8.81 9.36 9.17 9.03 9.42 9.19 9.00
JetFuel® Lo 1.51 2.08 2.06 2.04 228 2.25 2.23 242 239 236
Distilate Fuel® ..........oooiviiinnne... 3.25 3.85 3.81 3.80 4.05 399 397 421 412 410
Residual Fuel .......c.ooveveieaiaaats, 0.85 1.31 1.04 0.97 1.48 1.11 1.02 1.64 1.20 1.07
Other™ ..o 432 543 487 461 537 5.07 472 559 5.21 478
| 17.73 21.40 20.68 20.23 2255 2160 2096 23.28 2212 21.30
Refined Petroleum Products Supplied
Residenﬁal and Commercial ................. 1.07 1.06 1.03 1.01 1.05 1.02 0.99 1.06 1.01 0.98
Industial ™ ... 458 5.44 513 4.86 5.69 5.33 4.95 5.93 548 5.02
Transportaion .. o..vvvevinnrereennennnn. 11.79 14.42 14.26 14.15 15.23 15.00 14.82 15.62 15.35 15,11
Electric Generators™ .. ........ovvenennns.. 0.30 0.49 0.26 0.22 0.57 0.26 0.20 0.68 0.28 0.20
Total civiiinririaneiiiiecrenrarneneas 17.73 21.40 20.68 20.23 22.55 21.60 20.96 23.28 2212 21.30
Discrepancy™ ..vvieeiiiiiiiieiieeans -0.01 -0.03 -0.01 0.00 -0.04 -0.02 0.00 -0.02 -0.02 0.01
World il Price (1995 dollars per barrel)'“ . ..... 17.26 14.08 19.72 2413 14.03 20.41 2644 13.99 2098 28.23
Import Share of Product Supplied ............ 0.44 0.65 0.58 0.52 0.67 0.60 0.53 0.68 0.61 0.51

Expenditures for Imported Crude Oil .

and Petroleum Products (billion 1995 dollars) ... 49.39  70.59 85.05 91.94 7797 95.44 105.73 80.12 101.18 110.39
Domestic Refinery Distillation Capacity ........ 15.4 16.8 16.0 16.1 16.9 16.2 16.4 16.9 16.5 16.7
Capacity Uilization Rate (percent) ........... 920 93.8 941 94.0 94.0 94.0 936 937 94.0 94.0

Yincludes lease condensate.
2Strategxc petroleum reserve stock additions plus unaccounted for crude ofl and crude stock withdrawals minus crude products supplied.
3includes alcohols, ethers, petroleum product stock withdrawals, domestic sources of blending components, and other hydrocarbons.
Represents volumetric gain in refinery distillation and cracking processes.
Sincludes net imports of finished petroleum products, unfinished oils, other hydrocarbons, alcohols, ethers, and blending components.
otal crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net petroleum imports.
7includes ethanol and ethers blended into gasoline.
8lncludes naphtha and kerosene types.
®Includes distillate and kerosene.
Yncludes aviation gasoline, liquefied petroleum gas, petrochemical feedstocks, ubricants, waxes, asphalt, road oil, still gas, special naphthas, petroleum coke, crude oil product
supplied, and miscellaneous petroleum products.
Includes consumption by cogenerators.
2includes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.
Balancing item. Includes unaccounted for supply, losses and gains.
1“Average refiner acquisition cost for imported crude oil.
Note: Totals may not equal sum of components due to independent rounding.
Sources: 1935 expenditures for imported crude ol and petroleum products based on internal calculations. Other 1995 data: Energy Information Administration (EIA), Petroleum
Supply Annual 1995, DOE/EIA-0340(95) (Washington, DC, May 1996). Projections: EIA, AEQ97 National Energy Modsling System runs LWOPS7.D100696A, AEO97B.D100296K,
and HWOP97.D100296B.
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Oil Price Case Comparisons

Table C12. Petroleum Product Prices
(1995 Cents per Gallon, Unless Otherwise Noted)

Projections
2005 2010 2015
Sector and Fuel 1995 ™ ow High Low High Low High
World Oil | Reference | World Oii | Werld Oil | Reference | World Oil | World Oit | Reference | World Oil
Price Price Price Price Price Price

World Ol Price (dollars per barrel) ........... 17.26 14,08 19.72 2413 14.03 20.41 26.44 13.99 20.98 28.23
Dellvered Sector Product Prices
Residential

Distillate FUEl o...vonnerrrnerreneeranenne 86.5 87.2 100.9 110.8 88.6 1033 116.0 86.1 101.7 1179

Liquefied Pefroleum Gas ........co0vvenrens 88.8 92.5 98.4 106.5 93.8 1023 111.8 927 99.9 112.2
Commerclal

Distillate FUBl ...vvvrvrverrernenennsnense 60.8 50.3 733 83.2 60.4 754 884 576 737 80.0

Resldual Fuel .....ovvevvenerrennevnnsnss 447 308 429 52,6 31.0 446 58.0 30.0 453 61.5

Residual Fuel (dollars per barrel) ............. 18.78 12.94 18.02 22.08 13.00 18.73 24.38 12.58 19.02 25.82
Industrial !

Distillate Fuel ,..vvvenerrennrrineevenaens 63.9 58.5 723 822 59.9 746 878 575 733 89.5

Liquefied Petraleum Gas ..........ooeenees 56.4 46.2 51.8 59.1 46.9 542 63.7 45.1 514 63.0

Residual FUEl . ...vvvvrevrnerennsssnnesss 38.2 294 437 533 29.2 453 58.1 273 451 61.4

Residual Fuel (dollars perbarrel) ............. 16.06 12.34 18.36 2239 12.27 19.04 2440 11.48 18.95 25.78
Transportation

Distillate Fuel L, 111.4 107.2 120.6 130.0 105.3 1204 1335 100.3 116.2 132.8

JetFuel® or e 52.0 58.6 737 826 59.7 76.3 91.2 56.3 735 91.0

Motor Gasoline,4 ......................... 1148 106.9 121.2 131.7 105.4 121.8 1358 100.6 1174 1345

Residual Fuel ......vvvervivnnonnerersens 365 30.4 434 534 319 473 62.0 29.7 46.0 62.7

Residual Fuel (dollars per barrel) ............. 156.32 12.78 18.24 2245 13.38 19.86 26.02 1246 19.33 26.32
Electric Generators® .

Distillate Fuel .....cconresvnerroneesnneess 54.7 524 66.1 76.0 534 68.3 81.2 51.0 67.0 83.1

Residual Fuel ,...vvvnnvrnrernnnnernnnes 39.2 29.5 444 545 30.6 472 61.9 299 465 64.9

Residual Fuel (dollars per barrel) ............. 16.45 12.38 18.66 2290 12.86 19.82 26.01 12.56 19.54 27.25
Refined Petroleum Product Prices® i

Distillate FUBIZ &\ eenereenennns 96.8 938 107.5 1171 929 108.2 121.3 88.6 104.9 1214

Jet Fuel LI e serbenennaarrenerensanes 52.0 58.6 737 82.6 59.7 763 91.2 56.3 735 91.0

Liquefied Pefroleum Gas ................... 62.2 56.3 62.2 69.8 57.7 65.6 754 56.3 63.2 753

Motor Gasoline® .......evvrvrrrrerrrneess 1148 106.7 120.9 1315 105.3 1216 135.6 100.5 1172 1343

Residual Fuel ......coovvenvnvneneennenens 38.1 30.0 436 535 31.0 469 61.3 294 46.0 62.7

Residual Fuel (doflars perbamel) ............. 16.01 12.59 18.32 22.49 13.03 19.69 25.75 12.36 19.31 26.34

AVErage svesrenesnones vesessansasesaes 924 85.3 99.4 109.5 84.2 100.4 114.2 798 96.4 113.2

Tincludes cogenerators,

?|ncludes Federal and State taxes on diese! fuel and excludes county and local taxes.

Kerosene-type jet fuel,

4sales welghted-average price for all grades. Includes Federal and State taxes and excludes county and local taxes.

Sincludes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.

eighted averages of end-use fuel prices are derived from the prices in each seclor and the corresponding sectoral consumption.

Sources: 1995 prices for gasoline, distllate, and jet fuel are based on prices in various issues of Energy Information Administration (EA), Petrofeum Marketing Monthly, DOE/EIA-
0380(95/3-96/4) (Washington, DC, 1995-1996). 1995 prices for all other petroleum products are derived from EIA, State Energy Price and Expenditures Report: 1993, DOE/EIA-
0376(93) (Washington, DC, December 1995). Projections: EIA, AEOS7 National Energy Modeling System runs LWOP97.D1 00695A, AEO97B.D100296K, and HWOP97.D100296B.
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Table C13. Natural Gas Supply and Disposition
(Trillion Cubic Feet per Year)

Projections
2005 2010 2015
Supply and Disposition 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oif | World Oil | Reference | World OIl
Price Price Price Price Price Price
Production
Dry Gas Production” ................c...... 18.49 21.85 22,66 23.10 23.46 24.25 24.92 25.22 26.10 26,93
Supplemental Natural Gas® ................. 0.13 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Netimports .........cvun Ceeresniensienes 268 3.69 3.69 3.69 3.92 392 3.92 4.23 4.23 423
Canada ....ocvvvreineiiineiiiaiiienn 279 352 352 352 374 374 3.74 4.06 4.06 4.06
MexXico . .oviiiii i e, -0.05 -0.11 -0.11 -0.11 -0.12 -0.12 -0.12 -0.12 -0.12 -0.12
Liquefied Natural Gas ..............eune... -0.05 0.27 027 0.27 0.29 0.29 0.29 0.29 0.29 0.29
Total SUPPIY +vviveniienarieienniennrnnns 21.30 25.60 26.41 26.85 27.44 28.23 28.89 29,51 30.39 31.22
Consumption by Sector
Residential ........covvniiiivninint., 4.87 531 5.27 5.26 5.45 5.42 5.40 5.58 557 5.56
Commercial ......cvieiiiiiiiiiiiiiin, 3.07 333 3.34 3.34 342 344 343 3.52 355 355
Industrial® ... o, 8.33 8.85 9.27 9.65 9.03 9.56 10.08 8.98 9.65 10.28
Electric Generators® ..........ovvuvnn... 346 5.51 5.88 5.92 6.65 6.94 7.07 8.34 8.52 8.67
Lease and Plant Fuel 5 .................... 1.14 1.41 1.45 1.48 1.51 1.55 1.58 1.61 1.65 1.70
Pipeline Fuel .. .....ovveiiiiiii, 0.70 0.80 0.82 0.83 0.86 0.86 0.86 0.91 0.91 0.93
Transportation® .............iiiiiii.... 0.01 0.18 0.18 0.18 0.26 0.25 0.25 0.31 0.30 0.30
L | P 21.58 25.39 26.22 26.66 27.18 28,01 28.68 29.25 30.16 31.00
DISCIEPANCY” +.vveevnrereeennrerneranannss -0.28 0.21 0.19 0.19 0.26 0.22 0.21 0.26 0.23 0.22

TMarketed production (wet) minus exiraction losses.

2Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Btu stabilization, and manufactured gas commingled and distributed with natural gas.

3ncludes consumption by cogenerators.

“includes all electric power generators except cogenerators, which produce electricity as a by product of other processes.

SRepresents natural gas used in the field gathering and processing plant machinery.

€Compressed natural gas used as vehicle fuel.

7Balancing itemn. Natural gas lost as a result of converting flow data measured at varying temperatures and pressures to a standard temperature and pressure and the merger of
different data reporting systems which vary in scope, format, definition, and respondent type. In addition, 1995 values include net storage injections.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Figures for 1995 may differ from published data due to internal conversion factors.

Sources: 1995 supplemental natural gas: Energy Information Administration (EIA), Natural Gas Monthly, DOE/EIA-0130(96/6) (Washington, DC, June 1996). 1995 imports and dry
gas production derived from: EIA, Natural Gas Annual 1995, DOE/EIA-0131(95) (Washington, DC, November 1996). 1995 transportation sector consumption: EIA, AEO97 National
Energy Modeling System runs LWOP97.D100696A, AEO97B.D100296K, and HWOP97.0100296B. Other 1995 consumption: EIA, Short-Tenm Energy Outlook, DOE/EIA-0202(96/4Q)
{Washington, DC, October 1896) with adjustments to end-use sector consumption levels for consumption of natural gas by electiic wholesale generators based on EIA, AEO97
National Energy Modeling System runs LWOP97.D100696A, AEO97B.D100296K, and HWOP97.01002968B. Projections: EIA, AEO97 National Energy Modeling System runs
LWOP97.D100636A, AEO97B.D100296K, and HWOP97.D100296B.
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Table C14. Natural Gas Prices, Margins, and Revenues
(1995 Dollars per Thousand Cubic Feet, Unless Otherwise Noted)

Projections
2005 2010 2015
Prices, Margins, and Bevenue 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Qil | Reference | World Oil | World Oil | Reference | World Ol
Price Price Price Price Price Price
Source Price
Average Lower 48 Wellhead Price’ ..vvinnnns 1.61 1.86 1.94 2.02 1.92 2,01 2,07 212 213 2.16
Average Import Price .....ovnveniinnen.n 1.49 1.77 1.85 1.93 1.86 1.94 2.07 2.10 2.06 213
l\verage2 PN 1.59 1.85 1.93 2.00 1.91 2.00 207 2.12 2,12 2.16
Dellvered Prices
Residential ........ et rasers ey 6,18 550 5.65 5.75 5.26 5.43 5.52 5.27 533 5.38
Commercial ..,..... e, 510 4.65 479 488 449 464 473 457 4,61 4,66
T K 235 253 2,61 2.67 2,60 2,69 274 281 2.82 2.84
Electric Generators?® ..., rerener sy 2.06 227 233 2.40 2.31 2.38 246 2.52 2.52 2.57
Transportation5 ................ eeneerns 5.94 6.17 6.38 6.47 6.57 6.93 7.03 6.94 721 739
Averages teesneresnessensees esereanes 3.67 3.48 3.55 3.60 3.41 3.49 3.54 3.52 3.52 3.53
Transmisslon and Distribution Margins’
Residential ...,..... e erenraerriese ey 4,59 3.65 3.73 3.75 3.34 343 3.45 3.15 3.21 322
Commercial o.ovvvvrrrirnrenninrornnonnes 3.51 2.80 2.86 2.87 2.58 2.64 267 245 249 2.50
Industrial 3 .. Neverresrarernerarrres veon 076 0.68 0.68 0.67 0.69 0.69 0.67 0.69 0.70 0.68
Electric Generators* ...... e 047 042 0.41 0.39 0.40 0.38 0.39 0.41 0.40 0.4
Transportations .......................... 4.35 432 445 447 466 493 496 483 515 5.23 «
Averages T T T AR ver 208 1.63 1.62 1.60 1.50 1.49 1.47 1.40 1.40 1.38
Transmisslon and Distribution Revenue
(biilion 1985 dollars)
Residential .., vvvevrnnerrnrerinnresnnnes 22.35 19,38 19.66 19.70 18.24 18.56 1864 = 17.61 17.91 17.92
Commercial ...ovvvienrernnnernnresnsnss 10.79 9.32 9.56 9.60 8.82 9.08 9.15 8.62 8.85 8.88
Industrial® ,...... P N 6,31 6.00 6.32 6.46 6.21 6.57 6.77 6.22 6.72 6.95
Electric Generators® +..vvvvvveerrrnnnnens. 1.61 2.30 2.40 2.33 2.63 2.61 2.719 3.40 342 3.59
Transportations veeaseenen PR AR 0.04 0.78 0.79 0.79 1.19 1.25 1.25 147 1.56 1.57
Total sovuverrvnrrronrosensnrvonssnons 41.11 37.78 38,73 38.88 37.10 38.08 38.60 3732 38.45 38.92

1Represents lower 48 onshore and offshore supplies.

2Quamity-weighted average of the average lower 48 wellhead price and the average price of imports at the U.S. border.

3includes consumption by cogenerators.

“includes all electric power generators except cogenerators, which produce electricity as a by product of other processes.

5Compressed natural gas used as a vehicle fuel. .

elghted average prices and margins. Weights used are the sectoral consumption values excluding lease, plant, and pipeline fuel.

Twithin the table, “ransmission and distribution” margins equal the difference between the delivered price and the source price (average of the wellhead price and the price of
imports at the U.S. border) of natural gas and, thus, reflect the total cost of bringing natural gas to market. When the term “transmission and distribution® margins is used in foday’s
nafural gas market, it generally does not include the cost of independent natural gas marketers or costs associated with aggregation of supplies, provisions of storage, and other
services. As used here, the term includes the cost of all services and the cost of pipeline fuel used in compressor stations.

Note; Totals may not equal sum of components due to independent rounding.

Sources: 1995 industrial delivered prices based on Energy Information Administration (EIA), Manufacturing Energy Consumption Survey 1991. 1995 fesidential and commercial
delivered prices, average lower 48 wellhead price, and average import price: EIA, Natural Gas Monthly, DOE/EIA-0130(36/6) (Washington, DC, June 1996). Other 1985 values, and
projections: EJA, AEO97 National Energy Modeling System runs LWOP97.D100696A, AEO97B.D100296K, and HWOP97.D1002968.
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Table C15. Oil and Gas Supply

Projections
2005 2010 2015
Production and Supply 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Oil
Price Price Price Price Price Price
Crude Qil
Lower 48 Average Wellhead Price’
(1995 dollars perbarrel) . oo ovvveernrnnnnen.s 15.58 13.95 19.36 23.63 14,01 20.02 25.85 13.35 19.85 26.82
Production (million barrels per day)?
L1 R 1 - 6.56 442 549 6.41 4,07 5.39 6.53 3.97 5.23 6.89
Lower480nshore ....oevvevnvnenrenennnn.. 3.82 2.30 3.04 3.60 2.09 3.04 374 213 3.07 3.82
Conventional ........coevvevninnnnennnns. 324 1.89 244 2.83 1.70 2.36 2.77 1.73 233 2.74
Enhanced Oil Recovery ...........ccouvn.ns. 0.58 041 0.60 0.76 0.40 0.69 0.97 0.39 0.75 1.09
Lower48 Offshore . .ovvnennnnnnnnnnn... 1.26 1.2 1.50 1.82 1.25 1.57 1.84 125 1.53 2,02
Aaska ... 1.48 0.91 0.94 0.99 0.73 0.77 0.94 0.59 0.63 1.05

Lower 48 End of Year Reserves (billion barrels) .. 17.18 11.55 15.26 18.39 11.24 15,51 19.33 11.21 15.61 20.39
Natural Gas

Lower 48 Average Wellhead Price!

(1995 dollars per thousand cubic feet) ......... 1.61 1.86 1.94 2.02 1.92 2.01 2.07 212 213 2,16
Production (trillion cubic feet)®
US.Total serrieiiniiiiiieeinrinresennans 18.48 21.85 22.66 23.10 23.46 24.25 24.92 25.22 26.10 26.93
Lower480nshore ......oovevviiennnnnnnens. 13.00 14.97 15.75 16.31 16.35 17.19 18.12 17.74 18.59 19.48
Associated-Dissolved® ..........oiiennnnnn. 1.85 1.15 1.28 1.39 1.05 1.21 1.31 1.03 1.18 1.27
Non-Associated . .......ccovviiiiinin... 11.15 13.81 14.47 14.92 15.30 15.98 16.82 16.71 17.40 18.20
Conventional ........ooveviiiinvnnnnnn.. 7.92 10.86 11.21 11.57 12.08 12.33 12.81 13.02 13.28 13.58
Unconventional .........coviivninnnnn.. 3.24 2.95 3.26 3.35 3.23 3.66 4.01 3.69 413 4,63
Lower48 Offshore .. ......ovvviiinvnnnn... 5.05 6.36 6.39 6.27 6.56 6.51 6.24 6.91 6.94 6.88
Associated-Dissolved® .............oeuui.l. 0.71 0.72 0.78 0.84 0.73 0.81 0.85 0.74 0.80 0.88
Non-Associated . ......oovvvviivnunnnnn.n. 434 5.64 5.61 543 5.83 5.70 5.39 6.17 6.14 5.99
Alaska ..o e 0.42 0.52 0.52 0.52 0.55 0.55 0.55 0.58 0.58 0.58

U.S. End of Year Reserves (trillion cubic feet) .... 15503  169.02 174.73 181.77 177.70 187.05 196.18 178.46 188.42 197.90
Supplemental Gas Supplies (trillion cubic feet)® ..  0.13 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06

Total Lower 48 Wells Completed (thousands) .... 18.52 2743 34.33 39.71 31.45 37.60 43.54 36.90 41.75 47.16

1Represents lower 48 onshore and offshore supplies.
Includes lease condensate.

3Market production {wet) minus extraction losses.

*Gas which occurs in crude ol reserves either as free gas (associated) or as gas in solution with crude oil (dissolved).

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

Note: Totals may not equal sum of components due to independent rounding. Figures for 1995 may differ from published data due to internal conversion factors.

Sources: 1985 crude oil lower 48 average wellhead price: Energy Information Administration (E1A), Office of Integrated Analysis and Forecasting. 1995 total wells completed: EIA,
Office of Integrated Analysis and Forecasting. 1995 lower 48 onshore, lower 48 offshore, Alaska crude oil production: EIA, Petroleum Supply Annual 1995, DOE/EIA-0340(95)
(Washington, DC, May 1996). 1995 natural gas lower 48 average wellnead price: EIA, Natural Gas Monthly, DOE/EIA-0130(96/06) (Washington, DC, June 1996). 1995 total natural
gas production derived from: EIA, Natural Gas Annual 1995, DOE/EIA-0131(95) (Washington, DC, November 1996). Other 1995 values: EJA, Office of Integrated Analysis and
Forecasting. Projections: EIA, AEQ97 National Energy Modeling System runs LWOP97.D100696A, AEO97B.D100296K, and HWOP97.D1002958,
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Oil Price Case Comparisons

Table C16. Coal Supply, Disposition, and Prices
(Million Short Tons per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply, Disposition, and Prices 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Qi
Price Price Price Price Price Price
Production’
Appalachia ...ovvvvnnvinninnrinnennnnnn, 435 M4 44 444 478 479 484 482 494 509
IBIOT v vvvvvrervrnnesornesonacrenesnes 169 165 157 158 169 165 169 167 160 170
L 429 546 548 553 550 557 556 607 614 594
East of the Mississippl ..o vvvevvnenennvnenss 544 544 538 542 576 579 586 575 586 607
West of the Mississippl ........ovvverensns. 489 608 608 613 620 622 622 680 682 666
Tofal veevrnvvnnses tersassnrecnsasarss 1033 1151 1146 1155 1196 1201 1208 1255 1268 1273
Net Imports
1] 1 7 8 8 8 9 9 9 9 9 9
EXPOMS s vvvvvrnrneninnnrrenennnnennnsss 89 102 102 102 113 i1 111 121 121 121
1 | -81 -94 -94 -94 -105 -103 -103 -112 -112 -112
Total Supply2 ............................ 951 1057 1052 1061 1092 1098 1105 1143 1156 1161
Consumptlon by Sector
Residential and Commercial ................. 6 6 6 6 6 6 6 6 6 6
IRdustial® o 73 80 84 86 84 87 89 87 ot 92
CokePlants .......conviverunnnnns . 33 26 26 26 23 23 23 20 20 20
Eleclric Generalors® ...vovvvvvrrernnnenns. 847 947 938 947 981 983 989 1032 1039 1044
(] - 959 1059 1054 1065 1094 1099 1106 1145 1156 1162
Discrepancy and Stock Change® ............. -8 - 2 3 2 - El 2 e -
Average Minemouth Price
(1995 dollars per shortton) .........vvnenen. 18.83 16.94 17.47 17.98 16.15 16.92 1748 14.82 15.46 16.24
(1995 dollars per milion Btu) ........c0vvnen 0.88 0.81 0.83 0.86 0.77 0.81 0.83 0.71 0.74 0.78
Dellvered Prices (1995 dollars per short ton)(i
Industrial ooy vvvnnerernrrrnioneinninnn, 32.30 30.22 31.18 31.90 28.43 29.72 30.65 27.07 28.12 29.06
Coke Plants ..o.vvvevnerennorrnnsernnses 46.94 44,51 46.03 46.95 40.68 4232 4351 38.66 39.79 40.93
Electric Generators i
(1995 doltars per shortton) ................ 27.01 24,36 24.97 25.65 23.35 24.23 2491 AN 2247 23.29
(1995 doltars per miflion BtY) ............... 1.32 1.20 1.24 1.27 1.15 1.20 1.23 1.08 i1 1.15
=] - 28.11 25.30 2599 - 26,67 2411 25.05 25,76 2242 23.23 24.07
Exports’ o. et 39.51 36.82 37.96 38.73 34.08 35.47 36.40 31.86 3291 33.78

1lncludes anthracite, bituminous coal, and lignite.

2Production plus net imports and.net storage withdrawals.

%Includes consumption by cogenerators.

4lr|cludes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.

Balancing item: the sum of praduction, net imports, and net storage minus total consumption.

Sectoral prices weighted by consumption fonnage; weighted average excludes residentiall commercial prices and export free-alongside-ship (f.a.s.) prices.

7F,as, price at U.S, port of exit.

Biu = British thermal unit.

Note; Totals may not equal sum of components due to independent rounding.

Sources: 1995 data derived from: Energy Information Administration (EIA), Coal Industry Annual 1994, DOE/EIA-0584(94) (Washington, DC, October 1995). Projections: EIA,
AEQ97 National Energy Modeling System runs LWOP97.D100696A, AEO97B.D100296K, and HWOPS7.D100296B.
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Oil Price Case Comparisons

Table C17. Renewable Energy Generating Capacity and Generation

(Thousand Megawatts, Unless Otherwise Noted)

Projections
2005 2010 2015
Capacity and Generation 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oll | Reference | World Oil
Price Price Price Price Price Price
Electric Generators'
(excluding cogenerators)
Capability
Conventional Hydropower .................. 78.48 80.33 80.33 80.33 80.38 80.38 80.38 80.38 80.38 80.38
Geothermal2 ....viiiee e 297 3.08 3.04 3.10 3.00 3.19 3.21 3.14 3.46 349
Municipal SolidWaste ..........ooovuvnnn. 243 3.34 334 333 3.89 3.89 3.88 419 4,19 417
Wood and Other Biomass® ................. 1.86 1.99 2.00 201 2.05 221 2.36 2.62 3.92 446
SolarThermal .........ovviviivinnnann... 0.36 042 0.42 0.42 0.50 0.50 0.50 0.63 0.63 0.63
Solar Photovoltaic ................... ... 0.01 0.08 0.08 0.08 0.19 0.19 0.19 0.35 0.35 0.35
Wind. oo e 1.83 258 297 2.68 361 378 3.70 5.71 5.39 701
Total cieiiiiiininenririirerinniienes 87.95 91.80 92.17 91.95 93.63 94.14 94.23 97.02 98.32 100.49
Generation (billion kilowatthours)
Conventional Hydropower .................. 309.82  303.58 303.59 303.59 304.10 304.11 304.11 304.21 304.21 304.22
Geothermal2 ....oiviiee i, 14.66 18.21 17.94 18.41 18.16 19.46 19.64 19.77 22,04 2220
Municipal Solid Waste ..................... 18.69 22.36 22.33 22.30 26.15 26.12 26.08 28.24 28.18 2811
Wood and Other Biomass® ................. 712 9.15 9.24 9.31 9.63 10.73 11.76 13.56 22.72 2647
SolarThermal ........coviiiiieiiinann... 0.82 1.10 1,10 1.10 1.38 1.38 1.38 1.78 1.78 1.78
Solar Photovoltaic ............c.ccoaeatn. 0.00 0.22 0.22 0.22 0.48 048 0.48 0.87 0.87 0.87
Wind .o e 317 5.72 6.80 6.05 8.75 9.15 8.97 14.96 13.80 18.04
L 35428  360.34 361.21 360.98 368.64 371.43 37241 383.38 393.62 401.70
Cogenerators?
Capability
Municipal Solid Waste ...........cccevnetn. 0.41 0.43 0.43 0.43 0.44 0.44 0.44 0.45 0.45 045
BIOMASS «.voveereienriinn i 5.79 6.89 6.88 6.87 740 7.38 735 7.78 775 772
L | 6.19 732 7.3 7.30 7.84 7.82 7.80 8.24 821 817
Generation (billion kilowatthours)
Municipal SolidWaste ..........covvvnvnnnn. 1.97 2.08 2.08 2.08 213 213 213 217 217 217
BIOMasS +.vucrei et 39.58 47.12 47.05 46.96 50.50 50.37 50.21 53.10 52.90 52,67
Total covvvvnvnnnnnss Nerrerensiananae 41,55 49,19 49.12 49.03 52,64 52.50 52.34 §5.27 55.07 54.84

YIncludes grid-connected utiliies and nonutiities other than cogenerators. These nonutility facilities include small power producers, exempt wholesale generators and generators at

industrial and commercial facilities which do not produce steam for other uses.
Iincludes hydrothermal resources only (hot water and steam).

JIncludes projections for energy crops after 2010.

4Cogenerators are facilities whose primary function is not electricity production.

Notes: Totals may not equal sum of componenls due to independent rounding. Net summer capability has been estimated for nonutility generators for AEO97. Net summer
capability is used to be consistent with electric utility capacity estimates. Data for electric uility capacity data are the most recently available data as of August 15, 1996. Additional
retirements are also determined on the basis of the size and age of the units. Therefore, capacity estimates may differ from other Energy Information Administration sources.

Sources: 1995 electric utility capability: Energy Information Administration (E!A), Form EIA-860 “Annual Electric Utility Report.” 1995 nonutility and cogenerator capability: Form
EIA-867, “Annual Nonutility Power Producer Report.” 1995 generation: EIA, Annual Energy Review 1995, DOE/EIA-0384(95) (Washington, DC, July 1996). Projections: EIA, AEO97
National Energy Modeling System runs LWOP97.D100696A, AEO97B.D100296K, and HWOP97.D100296B,
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Oil Price Case Comparisons

Table C18. Renewable Energy, Consumption by Sector and Source’
(Quadrillion Btu per Year)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Qil | Reference | World Oil | World Oil | Reference | World Oil
Price Price Price Price Price Price
Marketed Renewable Energy?

Residential .y ovvenvervrrrvrenrrvasonsan. 057 0.56 0.56 0.56 0.55 0.55 0.55 0.54 0.54 0.54
Wood ,vvvvvrrvnrnnnnrss Pererrareraeras 0.57 0.56 0.56 0.56 0.55 0.55 0.55 0.54 054 0.54

Commercial 3 ovvverrenerrnnerrrninenns . 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BIOMASS o v vvverrrrnrnrerrerorsrnsnreses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Industrial # . I I (. 213 212 211 2.29 2.28 2.26 241 240 238
Conventional Hydroslectric . ......cvuvvunsnss 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Municipal Sofid Waste ,..... P, 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
BIOMasS +vvvverenses Creereneiaes R 1.70 2,09 2.08 2.07 225 224 223 237 2.36 2.34

Transportation . ... grerererrereneen eere. 008 0.07 0.10 0.10 0.10 0.10 0.12 0.15 0.15 0.20
Ethanol used N EB5S ... v'vvvrvevnnnrennnes. 0.00 0.02 0.02 0.02 0.06 0.06 0.06 0.09 0.09 0.08
Ethanol used In Gasoline Blendmg ............ 0.08 0.04 0.08 0.08 0.04 0.04 0.06 0.06 0.07 0.1

Electric Generatars® ....... vevessssssraese 3.99 418 4,18 4.19 4.30 4.36 4.38 4.52 4,68 an
Conventional Hydroelectric . ... .oovvvenunsn. 3.18 3.12 3.12 3.12 3.13 3.13 313 3.13 3.13 3.13
Geothermal . 4 vvvevvvnenns Peesearraraseee 0.39 0,52 0.52 0,53 0.54 0.58 0.59 0.61 0.69 0.70
Municipal Solid Waste ........covnvnvnnnsn, 0.31 0.37 037 0.37 043 0.43 0.43 0.46 0.46 0.46
Biomass ......0h.. P areiessarerearees 0.07 0.09 0.10 0.10 0.10 0.1 0.12 0.14 0.23 0.27
Solar Thermal .,.......... Peesessanennees 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02
Solar Photovoltaic ... .. revevreenns PN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
11 0.03 0.06 0.07 0.06 0.09 0.09 0.09 0.15 0.14 0.1

Total Marketed Renewable Energy ........... 6.37 6.93 6.96 6.96 7.24 7.29 7.31 7.62 7.7 7.89

Non-Marketed Renewable Energy’

Selected Consumption

Residentlal oy vuvsvvesesrrnrsnsossesnrans 0.02 0.05 0.05 0,05 0.06 0.06 0.06 0.08 0.08 0.08
Solar Hot Water Heating .........cconvennn. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Geothermal Heat Pumps ,.....ocvvinvnnenss 0.01 0.04 0.04 0.04 0.05 0.05 0.05 0.07 0.07 0.07

Commerclal vovererrorersersrsossseesesss 001 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04
SolarThermal v vvvverernvnrnrenensronsns 0.01 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04

TActual heat rates used to determine fue! consumption for all renewable fuels except hydropower, solar, and wind. Consumption at hydroelectric, solar, and wind facilities
determined by using the fossi! fuel equivalent of 10,280 Btu per kilowatthour.

%ncludes nonelectric renewable energy groups for which the energy source is bought and sold in the marketplace, although all transactions may not necessarily be marketed, and
marketed renewable energy inputs for electricity entering the marketplace on the electric power grid.

3Value is less than 0.005 quadrillion Btu per year and rounds fo zero.

4ncludes all eleciricity production by industrial and other cogenerators for the grid and for own use.

SExcludes molor gasofine component of E85.

Yncludes renewable energy delivered to the grid from eleclric utilities and nonutilities. Renewable energy used in generating electricity for own use is included in the individual
sectoral electricity energy consumption values.

7Includes selecled renewable energy consumption data for which the energy is not bought or sold, either directly or mdxrectly as an input to marketed energy. The Energy
Information Administration does not estimate or project total consumption of nonmarketed renewable energy.

Biu = British thermal unit,

Notes; Totals may not equal sum of components due to independent rounding.

Sources: 1995 electric generators: Energy Information Administration (EIA), Form EIA-860, “Annual Electric Utility Report,” and EIA, Form EIA-867, “Annual Nonutility Power
Producer Report.” 1995 ethanol: EIA, Petroleum Supply Annual 1995, DOE/EIA-0340(95/1) (Washington, DC, May 1996). Other 1995: EIA, Office of Integrated Analysis and
Forecasting. Projections: EIA, AEOS7 National Energy Modeling System runs LWOP97.0100696A, AEO97B.D100236K, and HWOP97.D100296B.
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Oil Price Case Comparisons

Table C19. Carbon Emissions by Sector and Source
(Million Metric Tons per Year)

Projections
2005 2010 2015
Sector and Source 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Qil | Reference | World Oll
Price Price Price Price Price Price
Residential
Pefroleum . .....ooviiiiiiii i 25.0 24.9 243 237 244 237 229 242 234 225
NaturalGas .....cvvevennennvnninennnn 724 786 78.1 779 80.8 80.3 80.0 827 825 824
L | 14 1.2 1.2 1.2 1.1 1.1 1.1 1.1 14 1.0
Electicity ....cvvnvenienennininnnns 175.6 205.8 201.0 201.0 221.7 216.4 216.0 2441 238.3 2376
(1 274.0 3105 304.6 303.8 328.1 3214 320.0 352.2 345.3 3435
Commercial
Pefroleum ......covvnivneiiiaiiaians 13.4 12.3 11.8 11.7 123 11.7 11.6 125 1.7 115
Natural Gas .....vvvveivavenreninnnnn, 456 494 495 495 50.7 50.9 50.9 52.2 52.6 526
(1 20 22 2.2 2.2 23 23 23 23 23 23
Electricity .....vvvvvnevnenainiinnans 159.3 184.6 180.2 180.1 194.7 189.9 189.3 209.5 204.4 203.7
) 220.3 248.5 243.8 2435 260.0 254.7 254.0 276.6 271.0 2704
Industrial *
Petroleum .......coitiiiiii i, 92.4 1128 104.9 984 1174 108.9 100.2 122.3 1119 101.2
Natural Gas? .. ooeeeee e 138.6 150.2 157.1 163.0 154.3 162.7 170.8 155.0 165.6 1755
(1 62.8 617 63.6 64.8 615 635 64.3 61.7 63.8 64.7
Electricity ......ovveiiniiaiiaiiian... 170.5 202.5 201.7 204.7 2135 213.4 216.1 228.0 227.1 229.9
1 N 464.3 527.2 527.3 530.9 546.7 548.5 551.4 567.0 568.4 5713
Transportation
Pefroleum ..o, 4535 550.5 5441 540.0 581.6 573.4 566.3 596.5 586.7 577.0
Natural Gas® . ...veirieirneninenas 105 14.6 14.8 149 16.5 165 165 18.0 17.9 183
Other® L. 0.0 0.5 05 05 12 12 1.1 1.7 16 16
Electiclty .. ovvevreneniiiiienniienaa 1.0 4.1 39 39 6.9 6.7 6.7 8.7 8.4 82
¢ | 465.1 569.6 563.3 559.3 606.2 5977 590.6 624.8 614.5 605.1
Total Carbon Emissions®
Petroleum . ......ooiiiiiiiii e 584.4 7005 685.1 673.8 7358 77 7010 755.5 733.6 7124
Natural Gas ....oovvnieiiiinvnnnnnnnn, 266.7 292.8 209.6 305.3 3023 310.3 318.2 307.9 3187 3288
L 66.2 65.0 67.0 68.2 64.9 66.9 67.7 65.1 67.2 68.1
Olher® .o 0.0 05 0.5 05 1.2 12 1.1 17 16 16
Electricily .....ovvvvniinenarnniannans 506.3 597.0 586.9 589.8 6367 6264 628.0 690.3 678.1 6794
1 L | 14237 16559 1638.9 1637.5 1741.0 17224 17159 1820.6 1799.3 1790.0
Electric Generators®
Petroleum .......c.oeviiiiiiiaiaian, 144 233 122 10.1 275 12.0 9.2 324 13.2 92
NaturalGas .....cvvvvevnenennanannen,. 50.9 81.0 86.5 87.2 97.9 102.1 104.1 1228 1254 127.7
[ PR 411 4927 488.2 4925 5113 512.3 514.8 §35.1 539.5 5426
Total toiiiiiiiieiieiieicieiiianeas 506.3 597.0 586.9 589.8 6367 - 6264 628.0 690.3 678.1 6794
Total Carbon Emissions’
Pefroleum .......cooviviniininninaans 598.7 7238 697.2 683.9 763.3 729.7 7101 788.0 746.9 7213
Natural Gas ......covevinvenneninennn. 3176 3739 386.1 3925 400.3 4124 4223 430.7 4441 4565
(1 507.3 557.7 555.2 560.7 576.2 579.2 582.4 600.2 606.7 610.7
Other® ot 0.0 05 0.5 0.5 1.2 1.2 1.1 1.7 1.6 16
1| 14237 16559 1638.9 1637.5 1741.0 17224 1715.9 1820.6 1799.3 1790.0
Carbon Emissions
(tonS Per person) «vveseseeeencssercnsans 54 58 5.7 5.7 58 5.8 5.7 5.9 58 58

Tncludes consumption by cogenerators.

ncludes lease and plant fuel.

Includes pipeline fuel natural gas and compressed natural gas used as vehicle fuel.

“Other” includes methanol and liquid hydrogen.

S\Measured for delivered energy consumption.

Sincludes all electric power generators except cogenerators, which produce electricity as a by-product of other processes.

"Measured for total energy consumption, with emissions for electric power generators distributed to the primary fuels.

Note: Totals may not equal sum of components due to independent rounding.

Sources: Ulility coal carbon emissions from Energy Information Administration (EIA), Emissions of Greenhouse Gases in the United States, 1987-1992, DOE/EIA-0573
(Washington, DC, November 1994). Carbon coefficients from EIA, Emissions of Greenhouse Gases in the United States 1995, DOE/EIA-0573(95) (Washington, DC, October 1996).
1995 consumption estimates based on: EIA, Short Term Energy Outlook, DOE/EIA-0202(96/4Q) (Washington, DC, October 1996). Projections: EIA, AEO97 National Energy
Modeling System runs LWOP97.D100696A, AEO97B.D100296K, and HWOP97.D1002968B.
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Oil Price Case Compafisons

Table C20. Macroeconomic Indicators
(Billion 1992 Chain-Weighted Dollars, Unless Otherwise Noted)

Projections
. 2005 2010 2015
Indicators 1895 ™ Low High | Low High | Low High
World Oil | Reference | World OIl | World Qil | Reference | World Oil | World Qil | Reference | World Qil
Price Price Price Price Price Price
GDP Implicit Price Deflator
(Index 1992=1.000) . ...0'vues teeessesensnnes 1.076 1.406 1411 1.415 1.661 1.667 1.672 1.983 1.986 1.991
Real Gross Domestic Product o.vuovvusneneness 6739 8418 8390 8369 9216 9185 9150 9919 9880 9836
Real Consumplion ....ovvvvvrorenrnnnenene. 4579 5695 5673 5656 6244 6220 6192 6737 6708 6674
Real Investment .......oovivrveverncnenienes 1011 1371 1366 1362 1498 1487 1475 1599 1592 1583
Real Government Spending ........covvnvvninns 1261 1368 1364 1361 1445 1440 1435 1504 1499 1492
Real EXporiS & vvveveverrereroenenonneanans 775 1403 1395 1390 1733 1723 1713 2050 2037 2023
Real IMpors +.evvvvvrrnrornrerenrennennnns 889 1411 1395 1382 1682 1661 1640 1946 1921 1893
Real Gross Domestic Product ’
(1987 fixed-weighted dollars) .................. 5677 7340 7317 7301 8173 8145 8114 8847 8817 8782
Real Disposable Personal Income
(1987 fixed-welghted dollars) ........ chessanss 4047 5137 5113 5095 5670 5644 5617 6137 6109 6075
Index of Manufacturing Gross Output
(index 1987=1,000) ..... Ceenrarersasararnins 1.246 1.598 1.590 1.584 1.774 1.765 1.755 1.913 1.904 1.893
AA Utility Bond Rate (percent) ................. 7.76 6.16 6.27 6.35 6.01 6.11 6.21 6.07 6.16 6.27
90-Day U.S. Government Treasury Bill Rate
{percent) ..... e rabesres st eieaes 5.49 436 431 429 422 415 4.10 4.12 4.04 3.98
Real Yield on Government 10 Year Bonds
(PEreemt) vvvrerversurnenrseenerenrnneneons 522 1.97 2.07 2.16 1.25 1.35 1.42 1.14 1.24 1.33
Real 90-Day U.S. Govemment Treasury Bill Rate
fpercent) vvvvrriniiin e 2.94 1.16 1.10 1.06 0.76 0.71 0.67 0.37 0.35 0.32
Real Utility Bond Rate (percent) ................ 5.21 2.96 3.06 3.12 2.56 267 278 231 246 262
Delivered Energy Intensity
(thousand Btu per 1992 dollar of GDP)
. Delivered Energy ......ooovvenennnrnieeens 10.11 9.36 9.35 9.34 8.96 8.94 89 8.60 8.58 8.55

Total ENBIgy +ovvvvvnrrrnnrvvnvnennunnns 13.50 1237 12.33 12.33 11.82 11.76 1175 11.30 11.23 11.23
Consumer Price Index (1982-84=1.00) ........... 1.52 2,07 2.08 2.09 248 249 2,51 299 3.01 3.03
Employment Cost Index (June 1989=1.00) ........ 1.22 1.66 1.66 1.66 1.99 1.99 1.99 2.40 2.39 2.39
Unemployment Rate (percent) ................. 5.59 5.59 5.64 5.65 5.63 5.70 5.82 5.60 5.67 5.75
Million Units

Truck Deliveries, LightDuty .................. 6.10 7.10 7.03 6.97 7.39 7.32 7.25 7.78 7.73 785

Unit Sales of Automobiles ...........o.vnunns 8.67 10.14 10.14 10.13 10.07 10.07 10.06 9.88 9.89 9.89
Millions of Peaple

Population with Armed Forces Overseas ......... 263.6 287.1 287.1 2871 2989 298.9 298.9 311.2 311.2 311.2

Population (aged 16 andover) ................ 2021 2238 2238 2238 2354 2354 2354 245.8 2458 2458

Employment, Non-Agriculiure «................ 116.1 139.1 138.6 138.3 150.4 149.9 1494 159.2 158.6 158.0

Employment, Manufacturing .................. 18.2 18.2 18.1 18.1 18.1 18.0 179 175 174 17.3

LaborForce .....ovvvvnvvvnneninnneanan, 132.3 149.8 149.7 149.7 1574 157.3 167.3 161.2 161.1 161.0

GDP = Gross domestic product.
Btu = British thermal unit,

Sources: 1995; Data Resources Incorporated (DRI), DRI Trend0296. Projections: Energy Information Administration, AEO97 National Energy Modeling System runs
LWOP97.D100696A, AEO97B.D100296K, and HWOP97.D100296B. :
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Oil Price Case Comparisons

Table C21. International Petroleum Supply and Disposition Summary
(Million Barrels per Day, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply and Disposition 1995 Low High Low High Low High
World Qil | Reference | World Oil | World Oil | Reference | World Oll | World Oil | Reference | World Oil
Price Price Price Price Price Price
World Ol Price (1995 dollars per barrel) ....... 17.26 14.08 19.72 24.13 14.03 2041 2644 13.99 20.98 28.23
Production®
OECD ’
US.(50states) .. ooeeineieiiiiiniiiieaan 9.29 752 8.67 969 739 8.75 10.01 745 8.76 10.59
Canada .....vieiiiiiiiiiie i 244 243 246 249 230 235 238 2.18 224 2.27
Mexico ..ot e 3.09 3.05 3.13 3.18 297 3.07 3.13 2.89 3.00 3.8
OECD Europe3 .......................... 6.55 5.97 6.05 6.09 5.12 5.20 5.26 417 425 430
OtherOECD ...oieiiiiiiiiiiiiinnaens 0.74 0.69 0.71 0.72 0.62 0.65 0.67 0.57 0.60 0.62
Total OECD . .ivieiiiiniciiieniinennes 22.11 19.66 21.01 22,16 18.40 20.02 21.44 17.25 18.84 20.87
Developing Countries
Other South & Central America .............. 3.06 4,08 4.18 4.25 3.86 399 4.08 3.67 3.81 391
PacificRim «ooooverrerennenniiiiinnenen 2,04 220 2.26 2.29 2.10 217 2.2 1.94 2,02 2,07
L0 P 28.07 4817 42.10 38.17 59.08 50.64 44.98 70.M 60.35 5261
Other Developing Countries . .....ovvvnvnnne. 4.05 494 5.07 5.15 4.56 472 4.82 412 4.28 439
Total Developing Countries vvvvevecenenens 37.21 59.40 53.61 49.86 69.61 61.51 56.09 80.44 70.45 62,98
Eurasia X
Former Soviet Union .........coovvvinnnnen 6.96 8.13 8.34 847 9.12 9.43 9.63 9.72 10.09 10.36
Eastem Europe ....... ..o, 0.31 0.23 0.23 0.24 0.20 0.21 0.22 0.17 0.18 0.19
China ....ovviiii e 3.02 297 3.04 3.09 2.90 3.00 3.06 2.84 294 3.02
Total Eurasia . ...ocvevininannnnnenanas 10.29 11.33 11.62 11.80 12.23 12,64 1291 12.73 13.21 13.57
Total Production vvevveveneeeevrenerennenes 69.62 90.38 86.24 83.82 100.24 9417 90.45 110.42 102.50 97.41
Consumption
OECD
US.(50states) . ovvevenneneinenennnnnennn 17.73 214 20.68 20.24 22.55 21.60 20.96 2329 22142 21.31
US. Termitories ..ovvvevnenenneeeanannennn 0.26 0.39 035 0.32 0.44 0.38 0.35 049 0.42 037
Canada .....cvveneirenriieinenrnianans 1.76 222 2,01 1.89 243 214 1.97 2.64 2.29 207
MeXiCo ..vvvniiiiiiia et 1.96 255 2.39 2.29 295 2.69 2.53 3.38 3.02 2.79
1o 5.73 7.65 6.85 6.40 8.63 731 6.57 9.60 778 6.73
Australia and New Zealand ................. 0.96 1.14 1.10 1.07 1.23 1.17 1.13 1.3 1.24 1,20
OECDEWOPE® ...evvneiiiinnieineeinnns, 13.88 15.51 14.80 14.39 16.01 15.12 14.56 16.43 15.41 14.73
Total OECD ...vviviiiiiiiiiieiiaiannn 4228 50.87 48.18 46.60 54.24 50.41 48.07 57.14 52.28 49.20
Developing Countries
Other South and Central America ............. 358 443 4.31 424 478 4.62 452 5.10 492 479
PacificRim ...o.ovveverennen i, 487 797 772 7.58 943 9.07 8.84 11.21 10.73 1040
L0 =0 494 6.30 6.30 6.30 7.06 7.06 7.06 791 791 791
Other Developing Countries ................. 479 7.65 7.20 6.93 8.75 795 748 991 8.75 8.04
Total Developing CountrieS .. covevurarneens 18.19 2635 25,53 25.04 30.02 28.70 27.90 34.13 32.31 314
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Qil Price Case Comparisons

Table C21. International Petroleum Supply and Disposition Summary (Continued)
(Million Barrels per Day, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply and Disposition 1995 Low High Low High Low High
World Oil | Reference | World Oil | World Oil | Reference | World Oil | World Oil | Reference | World Oil
Price Price Price Price Price Price
Eurasia

Former Soviet Union .............. RPN 475 6.02 5.80 5.67 7.05 6.74 6.54 8.05 7.65 7.38
Eastem EUMOPE o vvvenensurvrenraronsns v 139 1.55 1.51 1.49 1.77 1.72 1.69 203 1.96 1.92
L 111 331 5.89 552 5.31 746 6.89 6.55 9.37 859 8.07
Total Eurasia ..evvvresness vesrearasaeas 9.46 13.46 12.84 12.47 16.28 15.36 14.78 19.45 1821 17.38
Total Consumption ......cenes Ceerrasiennas 69.92 90.68 86.54 84.12 100.54 94.47 '90.75 110.72 102.80 97.1
Non-OPEC Production .....ooevvevninnnennens 41.55 42.21 44,14 45.65 41.15 4353 4546 39.1 42.15 44.80
Net Eurasia EXportS o vvvnevvvennraronnns veess 083 213 -1.22 -0.67 -4.05 2.72 -1.87 -6.72 -4.99 -3.81
OPECMarketShare .....covevvnvaneveeroess 0.40 0.53 0.49 0.46 0.59 0.54 0.50 0.64 0.59 0.54

1Average refiner acquisition cost of imported crude ol

Zncludes production of crude ail (including lease condensates), natural gas plant liquids, other hydrogen and hydrocarbons for refinery feedstocks, alcohol, liquids produced from
coal and other sources, and refinery gains.

30ECD Europe includes the unified Germany.

OECD = Organization for Economic Cooperation and Development - Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, italy,
Japan, Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom, and the United States (including temitories).

Pacific Rim = Hong Kong, Malaysia, Philippines, Singapore, South Korea, Taiwan, and Thailand.

OPEC = Organization of Petroleum Exporting Counlries - Algeria, Gabon, Indonesia, Iran, lrag, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, and
Venezuela.

Eurasia = Albania, Bulgaria, China, Czech Republic, Hungary, Poland, Romania, Slovak Republic, the Former Soviet Union, and the Former Yugoslavia.

Note: Totals may not equal sum of components due to independent rounding.

Sources: 1995 data derived from: Eneray Information Administration (EIA), Shor-Term Energy Outlook, DOE/EIA-0202(36/4Q) (Washington, DC, October 1996). Projections: EIA,
AE097 National Energy Modeling System runs LWOP97.D100696A, AE097B.D100296K, and HWOP97.D1002968.
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Appendix D
Crude Oil Equivalency Summary

Table D1. Total Energy Supply and Disposition Crude Oil Equivalency Summary
(Million Barrels per Day, Unless Otherwise Noted)

Reference Case Annual Growth
Supply, Disposition, and Prices 1995-2015
1094 | v | a0 [ o5 [ a0 | ams (percent)
Production
Crude Oil and Lease Condensate ............... 6.66 6.56 5.87 5.49 5.39 523 -1.1%
Natural Gas Plant Liquids ..................... 117 1.12 1.28 1.42 1.44 1.64 1.9%
DryNatural Gas . ....vveviniiiiniannnnnnns. 9.10 8.98 9.95 11.00 11.78 12,67 1.7%
C0al i et 10.43 10.38 10.99 11.33 11.88 12.50 0.9%
Nuclear Power ........covviiiiinennnnnnnn. 3.23 340 3.45 3.30 3.10 2.26 -2.0%
Renewable Energy’ .........coviveiiinnnn... 275 2.97 3.08 3.25 3.42 3.64 1.0%
o 0.46 0.64 0.21 0.20 0.19 0.20 -5.7%
- | 33.80 34.05 34.83 35.99 37.19 38.14 0.6%
Imports
Crude O3 ..ottt 7.07 7.23 8.85 9,54 9.76 10.24 1.8%
Petroleum Products® . ... .o v e e 1.86 1.51 235 3.21 3.89 3.94 4.9%
Natral Gas . ...ocvvnreniinennnnnnnnennnns 127 1.37 1.76 1.88 2.00 215 2.3%
Other Impons5 ............................. 0.32 0.28 032 . 0.32 0.32 0.30 0.4%
] | 10.51 10.39 13.29 14.95 15.96 16.63 2.4%
Exports
Petroleumm® . ...ttt 0.94 0.95 0.85 0.9 0.92 0.93 -0.1%
Natural Gas ...oveiniieniiiiiiinininannnns 0.08 0.08 0.10 0.10 | 0.10 0.11 1.7%
7 0.89 1.07 1.15 1.23 1.33 1.44 1.5%
< | 191 210 2,09 2.23 235 248 0.8%
Discrepancy7 ............................... -0.49 0.60 0.04 0.07 0.11 000 N/A
Consumption
Petroleum Products® . . . ......ovit e, 16.42 16.50 17.86 19.11 19.95 20.44 1.1%
Natural Gas ....oovviiiiieiiiiiiiiniiinnnns 10.08 10.48 11.55 i2.72 13.59 14.63 1.7% -
| 9.20 9.41 9.92 10.21 10.65 11.15 0.9%
NuclearPower .......ccovvveiiiiiinininn... . 3.23 3.40 3.45 3.30 3.10 2.26 -2.0%
Renewable Energy1 ......................... 2,75 297 3.08 3.25 343 3.64 1.0%
Other® L. et 0.22 0.18 0.20 0.18 0.18 0.17 -0.3%
] | 41,91 42,94 46.06 48.77 50.90 52.30 1.0%
Net Imports - Petroletm .....ccovvnevienennns. 7.98 7.78 10.36 11.84 12.73 13.25 2,7%
Prices (1995 dollars per unit)
World Oil Price (doltars per barrel)w ............. 15.94 17.26 18.20 19.72 2041 20.98 1.0%
Gas Wellhead Price {dollars per Mcf)™? ........... 1.97 161 1.82 1.94 201 213 1.4%
Coal Minemouth Price (dollars perton) ........... 19.89 18.83 18.38 17.47 16.92 15.46 -1.0%

Tincludes utility and nonutility grid connected electricity from hydroelectric, wood and wood waste, municipal solid waste, other biomass, wind, photovaltaic and solar thermal
sources; non-electric energy from renewable sources, such as active and passive solar systems, and wood; and both the ethanol and gasoline components of E85, but not the
ethanol components of blends less than 85 percent. Excludes nonmarketed renewable energy.

Zncludes liquid hydrogen, methanol, supplemental natural gas, and some domestic inputs to refineries.

3ncludes imports of crude il for the Strategic Pelroleum Reserve.

4ncludes imports of finished petroleum products, imports of unfinished oils, alcohols, ethers, and blending components.

Sincludes coal, coal coke {net), and electricity {net).

Sincludes crude oil and petroleum products. _

"Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdraws.

8ncludes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids for blending, such as ethanol.

YIncludes net electricity imports, methanol, and liquid hydrogen.

®Average refiner acquisition cost for imported crude oil.

"Represems lower 48 onshore and offshore supplies.

Btu = British thermal unit.

Mcf = Thousand cubic feet.

N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Figures for 1994 and 1995 may differ from published data due to intemal conversion factors.

Sources: 1994 natural gas values: Energy Information Administration (EA), Natural Gas Annual 1994, DOE/EIA-0131(94) (Washington, DC, November 1995). 1994 coal
minemouth prices: EIA, Coal Industry Annual 1994, DOE/EIA-0584(34) (Washington, DC, October 1995). Other 1994 values: EIA, Annual Energy Review 1994, DOE/EIA-0384(94)
(Washington, DC, July 1995). 1995 natural gas price: EIA, Natural Gas Monthly, DOE/EIA-0130(96/6) (Washington, DC, June 1996). 1995 natural gas supply derived from: EIA,
Natural Gas Annual 1995, DOE/EIA-0131(85)/1 (Washington, DC October 1996). 1995 coal minemouth price, coal production, and exporis derived from: EIA, Monthly Energy
Review, DOE/EIA-0035(96/08) (Washington, DC, August 1996). Other 1995 values: EIA, Annual Energy Review 1995, DOE/EIA-0384(95) (Washington, DC, July 1996).
Projections: EIA, AEO97 National Energy Modeling System run AEQ97B.D100296K.
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Appendix E

Household Expenditures

Table E1. 1995 Average Household Expenditures for Energy by Household Characteristic

(1995 Dollars)

Fuels
Household Characteristics . Fuel Oil and Motor
Total Energy Total Home Electricity Natural Gas Kerosene Gasoline
Average U.S. Household ........ccovvuvnennnnns 2211.73 1231.75 857.62 313.37 60.75 979.98
Households by Income Quintile
1 s 1402.00 939.63 628.07 269.18 4238 46237
) [P fereresesresreranennaanes 1832.94 1088.47 739.92 297.89 50.66 74447
3d cieveneinenes Seversenrasesrrsrenareasen 2336.18 1230.24 888.46 277.89 63.89 1105.93
| R 2489.71 1331.92 946.26 316.87 68.79 1157.79
1 : 3027.07 1572.56 1093.96 399.68 7892 1454.52
Households by Census Division
NewERgland ....ovvvveneneninnrernenrenenss 2364.46 1324.20 689.90 313.79 320.50 1040.27
Middle Atlantic ......0eveimireiriniriiiienens 2272.40 1469.17 773.32 500.78 195.07 803.23
South Aflantic ...... b ereerea e 221949 1203.89 721.52 458.39 2398 1015.59
EastNorthCentral . .....c.vvvvvnneineennnaen, 2173.44 1155.00 802.11 308.70 4419 1018.43
EastSouth Central ..........oevvivennenennens 2154.66 1267.28 1078.75 156.73 31.81 887.38
West North Central ......ccovvevevinvnnenennes 2599.37 1432.34 1234.36 191.46 6.51 1167.03
WestSouthCentral .,....ocvnvvvnvnnrenennnnn. 2311.18 1248.97 975.21 273.77 0.00 1062.21
MoUNtain . .vvvenrernnoesnnreronrssnnconnsss 2125.14 1029.51 738.87 285.46 5.18 1095.63
Pacific vovsreurerreresrorensnriersieiinasss 1977.62 971.73 711.06 249.57 11.09 1005.89
Source: Energy [nformation Administration, AEQ97 National Energy Modeling System, run AEOS7B.D1 00296K.
Table E2. 2000 Average Household Expenditures for Energy by Household Characteristic
(1995 Dollars) .
Fuels
Household Characteristics . Fuel Oil and Motor
Total Energy Total Home Electricity Natural Gas Kerosene Gasoline
Average U.S, Household ...... resessannassanne 2263.39 1220.18 862.12 295.04 63.02 1043.21
Households by Income Quintile
B 1424.67 927.98 632.79 251.13 44,06 496.69
11+ [ 1872.46 1080.37 747.74 280.64 52.00 792.09
{1« srrereerssesrenecrearanans 2398.42 1219.81 890.84 263.52 65.45 1178.60
1 2552.35 1320.69 950.92 298.54 71.24 1231.66
R 3100.80 1556.81 1097.03 376.67 83.11 1543.99
Households by Census Division
NewEngland ......ccvvvvrnvnernnenaracnnses 2493.56 1336.68 662.58 303.02 371.08 1156.87
Middle Atlantic .......ocvennerinieiiaiiinanen 2344.84 1478.38 825.04 442,68 210.65 866.46
South Atlantic . .ovvvveneerenrrnenernenanenss 2243.43 1200.29 741.14 43749 21.66 1043.14
EastNorthCentral ... ..oovvivvenenennninness 2255.05 1139.04 790.77 310.66 3761 1116.01
EastSouthCentral .......ccovvvvevnnninnnen. 2185.96 1245.03 1059.41 153.94 31.69 940.93
WestNorthCentral .......cvvevvevnneneennnnns 2572.65 1347.45 1147.96 193.82 5.67 1225.20
WestSouthCentral ....ovvvvenernevernennannn. 2377.83 1203.00 941.22 261.78 0.00 1174.83
Mountain ...... e 2193.98 104143 748.94 286.81 5.67 1152.55
Pacific +vvuerrenrrrensessneeneraiiraienaies 2044.12 993.68 746.27 236.26 11.15 105043
Source: Energy Information Administration, AEQS7 National Energy Modefing System, run AEO87B.D100296K.
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Household Expenditures

(1995 Dollars)

Table E3. 2005 Average Household Expenditures for Energy by Household Characteristic

Fuels
Household Characteristics . Fue! Oil and Motor
Total Energy Total Home Electricity Natural Gas Kerosene Gasoline
Average U.S. Household ............cccevunnen, 2240.21 1186.20 849.77 278.08 58.35 1054.01
Households by Income Quintile
1 S 1400.84 898.99 622.90 235.48 40.61 501.85
2 N 1849.71 1051.47 738.99 264.32 48.16 798.23
1 2375.94 1186.13 876.38 249.16 60.60 1189.81
AN e 2532.90 1286.31 938.35 281.92 66.04 1246.59
Bt 3076.84 1514.25 1081.69 355.44 77.11 1562.59
Households by Census Division
NewEngland .................cooiiiiiaaLL. 2518.75 1323.19 676.72 283.59 362.88 1195.57
Middle Atlantic ...............iiiiiaal, 234288 1453.04 839.12 41343 200.48 889.84
SouthAtlantic ............ccoiiiiiiiiinen... 2221.93 1173.36 741.08 412.05 20.23 1048.57
EastNorth Central ........coovvviiiiiiiis, 2249.88 1118.18 784.97 298.81 3440 1131.70
EastSouth Gentral .................cccveetes. 2119.18 1188.12 1013.34 146.93 27.84 931.06
West North Central ..................oceenL. 2480.27 1274.83 1081.01 188.24 5.59 1205.43
West South Central ..............coeveneat.. 2343.38 1170.88 916.24 254.65 0.00 117249
Mountain ...vieeiii 2179.96 1039.65 755.72 278.54 5.39 1140.31
Pacific «..oovveiii i 2074.66 973.91 738.58 224.33 11.01 1100.75
Source: Energy Information Administration, AEQ97 National Energy Modeling System, run AEO978.D100296K.
Table E4. 2010 Average Household Expenditures for Energy by Household Characteristic
(1995 Dollars)
Fuels
Household Characteristics . Fuel Oif and Motor
Total Energy Total Home Electricity Natural Gas Kerosene Gasoline
Average U.S. Household .......c.ovvvnnvnnnnen. 2192.34 1158.35 844.41 259.78 54.16 1033.99
Households by Income Quintile
L 1366.97 875.29 618.82 219.00 3747 491.67
21 1809.16 1026.86 735.36 246.85 44.66 782.30
B . e 2326.40 1159.32 869.46 233.56 56.30 1167.07
dh oo 2484.33 1259.23 933.94 263.87 61.42 1225.09
Bt e 3014.94 1479.39 1075.32 332.29 .79 1535.55
Households by Census Division
NewEngland ...............oooiiiinna,, 2496.76 1300.84 687.41 262.37 351.05 1195.92
Middle Atlantic ............cooeiiiiaal, 2325.11 1437.53 862.46 383.59 191.47 887.59
South Atlantic .......ooviviiiniiiiiiian... 2177.96 1145.22 735.13 390.86 19.23 1032.74
EastNorth Central ......coevnienniiiniatt 2220.28 1104.32 788.38 284.29 31.64 1116.97
EastSouth Central ..........coieviiiiiniiont, 2057.01 1151.67 988.14 138.97 24.56 905.34
West North Cenfral ...............cceein.., 2383.06 1226.08 1039.67 180.84 5.57 1156.98
West South Cenfral ..................ocevaeee. 2297.44 1154.53 913.62 240.92 0.00 1142.91
Mountain ...... ... 2122.25 1018.68 748.38 265.08 5.22 1103.57
Pacific ....ovvviiiiiii 2032.77 947.52 729.81 207.08 10.63 1085.24

Source: Energy Information Administration, AEO97 National Energy Modeling System, run AEO97B.D100296K.
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Household Expenditures

Table E5. 2015 Average Household Expenditures for Energy by Household Characteristic
(1995 Dollars)

Fuels
Household Characteristics » Fuel Oil and Motor
Total Energy Total Home Electricity Natural Gas Kerosene Gasoline
Average U.S, Household ......ovuverennvenensen 2092.96 1146.33 847.70 249.36 49.28 946.63
Households by Income Quintile
1 e 1313.77 864.30 620.85 209.58 33.87 449.47
1 1731.18 1015.70 73842 236.73 40.55 71549
R 2215.53 1147.15 871.07 224.88 51.19 1068.38
. b s et eieiaas 2372.11 1248.46 938.75 253.73 55.99 1123.65
L e e ieenes 2874.72 1466.38 1081.64 319.08 65.66 1408.34
Households by Census Division
NewEngland ......ovvvnvnreinnrnenenennenss 2408.58 1289.31 704.96 250.31 334.04 1119.27
Middle Alantic ........eovvvviniiiiiniinen. 2265.50 1441.07 894.59 367.50 178.97 824.43
South Atlantic . ....cvvvinrerninenrenrinnens, 2073.69 1125.08 725.67 381.77 17.64 948.61
EastNorth Central .....ovvvvnsvvnvnnnennannns 2138.96 1115.45 809.79 277.79 27.87 1023.51
EastSouth Cenlral .....ovvvnvnenennnnnvinnns 1955.94 1131.06 973.98 135.70 21.38 824.88
WestNorth Central ......ovvvnvevnennnninnnnes 2237.13 1199.36 1015.45 178.51 5.40 1037.77
West South Central .......... ereerereniaieaas 2169.83 1128.38 896.47 231.91 0.00 1041.45
1T 1 1 Y 1989.12 992.22 73220 255.12 491 996.90
Pacific .vvrerrrneninrereneirerirnreniaanas 1962.62 966.15 761.41 194.88 9.85 996.48
Source: Energy Information Administration, AEO97 National Energy Modeling System, run AEO97B.D100296K.
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Appendix F

Results from Side Cases

Table F1. Key Results for Residential Sector Technology Cases

Projections
2000 2005
Energy Consumption 1995 Advanced Advanced
1997 Reference | Technology High 1997 Reference | Technology High
Technology Case Cost | Technology | Technology Case Cost Technology
Reduction Reduction
Energy Consumption
(quadrillion Btu)
Distillate Fuel ..........ovevienienee... 0.85 0.84 0.83 0.82 0.81 0.82 0.78 0.78 0.75
Kerosene .......coveeiiinennnnnnnn.. 0.07 0.07 0.07 0.07 0.07 0.07 0.07 007 - 006
Liquefied Petroleum Gas . ................ 0.40 0.44 0.43 043 0.42 0.46 0.44 0.43 0.42
Petroleum Subtotal . .................. 1.32 1.35 1.33 132 1.30 1.35 1.29 1.28 1.23
Natural Gas ....oovvvevvennnnennnnnnn. 501 5.35 5.33 5.24 5.24 5.57 543 5.29 5.18
L | 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04
Renewable Energy ......cvvevevnenn... 0.57 0.57 0.57 0.56 0.56 0.57 0.56 0.54 054
Electrcity ..oovvvvnnn i, 356 3.90 3.88 3.85 377 4.20 414 4.08 387
Delivered Energy «...vevevvvevennens 10.51 11.23 11.16 11.01 10.92 11.74 11.46 11.23 10.68
Electricity Related Losses ................ 7.92 8.31 8.25 8.20 8.03 8.68 8.55 843 8.00
L] 18.43 19.53 19.41 19.21 18.95 2042 20,02 19.65 18.88
Delivered Energy Consumption
per Househeld (million Btu per year) ........ 106.10 107.49 106.81 105.41 104.54 106.29 103.78 101.63 98.46
Table F2. Key Results for Commercial Sector Technology Cases
Projections
2000 . 2005
Energy Consumption 1995 Advanced Advanced
1997 Reference | Technology High 1997 Reference | Technology High
Technology Case Cost Technology | Technology Case Cost Technology
Reduction Reduction
Energy Consumption
(quadrillion Btu)
Distillate Fuel ......covvveenvnenaan... 0.41 0.37 0.37 0.37 0.37 0.36 0.36 0.36 0.35
Residual Fuel .......covvvvnvnnnnnan.., 0.17 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Kerosene .....coovevvenininnnnnnnnn,. 0.02 002 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Liquefied Petroleum Gas ................. 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
MotorGasoline . ....coevvevnvnennnnn... 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Pefroleum Sublotal ................... 0.67 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.59
NaturalGas ......coevnvvivinnannnn... 3.16 337 3.36 3.35 3.31 3.46 3.44 343 3.32
Coal e e 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
Renewable Energy ...........ccou...... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Electrcity ...oovvveeeiiiiiiiiiinen.. 323 3.50 3.50 3.50 3.34 3.76 3.71 3.69 343
Delivered Energy «..oovvevncenrennn. 715 7.56 7.54 7.54 733 791 7.84 781 743
Electricity Related Losses ................ 7.18 7.46 744 744 7.12 .77 767 763 7.08
Total eeiriiiineniiiniinirennaranes 1433 15.01 14.98 14,98 14.45 15.68 15.51 15.44 14.51
Delivered Energy Consumption
per Square Foot {thousand Btu per year) ..... 101.17 101.72 101.49 101.45 98,72 102.04 101.13 100.72 95.81
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Side Cases

Table F1. Key Results for Residential Sector Technology Cases (Continued)

Projections
2010 2015 Annual Growth 1995-2015 (percent)
Advanced Advanced Advanced
1997 Reference | Technology High 1997 Reference | Technology High 1997 Reference | Technology High
Technology Case Cost Technology | Technology Case Cost Technology | Technology Case Cost Technology
Reduction Reduction Reduction
0.80 0.75 0.74 0.70 0.80 0.73 0.7 0.67 -0.3% -0.8% -0.9% -1.2%
0.07 0.07 0.06 0.06 0.07 0.06 0.06 0.06 -0.2% -0.6% -0.8% 1.2%
048 0.45 0.44 0.41 0.51 0.46 0.44 0.40 1.2% 0.7% 0.5% 0.0%
1,36 1.26 1.24 147 1.38 1.25 1.22 1.12 0.2% -0.3% -0.4% -0.8%
5.85 5.57 5.37 5.03 6.17 5.73 547 493 1.0% 0.7% 0.4% -0.1%
0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.04 -0.9% -1.3% -1.6% 1.7%
0.57 0.55 052 0.52 0.58 054 0.50 0.51 0.1% -0.3% 0.6% -0.6%
4,58 446 433 4.04 5.05 485 464 430 1.8% 1.6% 1.3% 0.9%
1241 11.89 11.50 10.80 13.22 1241 11.87 10.90 1.2% 0.8% 0.6% 0.2%
9,20 8.95 8.68 8.10 9.60 9.22 8.83 L8147 1.0% 0.8% 0.5% 0.2%
2161 20.83 20,18 18.90 2281 21.63 20.70 19.07 1.1% 0.8% 0.6% 0.2%
106.57 102.06 98.75 92.72 107.77 101.19 96.80 88.83 0.1% -0.2% 0.5% -0.9%
Blu = British thermal unit.
Note: Side cases were run without the fully integrated modeling system, so not all feedbacks are captured.
Source; AEO97 National Energy Modeling System runs RSFRZN.D100896A, AE097B.D100286K, BLGATCR.D100396E, and RSBEST.D100896A.
Table F2. Key Results for Commercial Sector Technology Cases (Continued)
Projections
2010 2015 Annual Growth 1995-2015 (percent)
Advanced Advanced Advanced
1997 Reference | Technology High 1997 Reference | Technology High 1997 Reference | Technology High
Technology Case Cost Technology | Technology Case Cost Technology | Technology Case Cost Technology
Reduction Reduction Reduction
035 0.35 0.34 0.34 . 035 0.34 0.34 0.33 -0.8% -0.9% -0.9% -1.0%
0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 -0.9% -0.9% -0.9% -0.9%
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.4% 0.4% 0.4% 0.4%
0.06 0,06 0.06 0.06 0.06 0.06 0.06 0.06 0.9% 0.9% 0.9% 0.9%
0.03 0.03 0,03 0.03 0.02 0.02 0.02 0.02 -0.3% -0.3% -0.3% -0.3%
0.60 0.59 0.59 059 0.60 0.59 0.59 0.59 -0.6% 0.7% -0.7% -0.7%
3,58 354 3.52 334 3.72 365 363 3.40 0.8% 0.7% 0.7% 0.4%
0.03 0,09 0.09 0.09 0.09 0.09 0.09 0.09 0.6% 0.6% 0.6% 0.6%
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.8% 0.8% 0.8% 0.8%
4.00 3.91 3.87 354 427 4.16 4.09 3.72 1.4% 1.3% 1.2% 0.7%
827 8,13 8,07 7.56 8.68 8.50 8.40 7.81 1.0% 0.9% 0.8% 0.4%
8.02 7.85 1.76 710 8.13 791 7.79 7.08 0.6% 0.5% 0.4% 0.1%
16.29 15.98 15.82 14,66 16.81 16.40 16.19 14.89 0.8% 0.7% 0.6% 0.2%
102.40 100,72 99.93 93,65 103.08 100.88 99.80 92.68 0.1% 0.0% 0.1% -0.4%
Btu = British thermal unit.
Note: Side cases were run without the fully integrated modeling system, so not all feedbacks are captured.
Source: AEQ97 National Energy Modeling System runs TK1997.D101696A, AEO97B.D100296K, BLDGATCR.D100396E, and COMHGH.D100396A.
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Table F3. Key Results for Industrial Sector Technology Cases

" Projections
Energy Consumption 1995 2000 2010 2015
1997 Reference High 1997 Reference High 1997 Reference High
Technology| Case |Technology|Technology| Case |Technology|Technology] Case |Technology

Energy Consumption (quadrillion Btu) .
Distillate Fuel ..................... 1.15 1.27 1.26 1.25 148 147 141 1.56 1.55 1.45

Liquefied Petroleum Gas .. ........... 2,01 212 2.08 2.03 2.38 2.28 2.14 247 2.35 217
Petrochemical Feedstocks ........... 1.16 1.27 1.25 .21 1.42 1.35 1.26 1.48 1.40 1.28
Residual Fuel .............c.cool 0.34 0.28 0.28 0.26 0.33 0.33 027 0.37 0.35 0.29
Motor Gasoline .................... 0.20 0.22 0.22 0.22 0.26 0.26 0.24 0.27 0.27 0.25
Other Petroleum ................... 3.83 425 419 4.12 4.68 443 4.28 479 448 4.28

Petroleum Subtotal ............... 8.68 9.41 9.28 9.09 10.54 10.13 9.60 10.93 10.41 9.73
NaturalGas ...........oovvniennenn 9.74 10.75 10.62 10.34 11.74 11.42 10.82 12,01 11.63 10.93
Metallurgical Coal .. ..........vuens 0.88 0.79 0.79 0.79 0.62 0.62 0.62 0.55 0.55 0.55
SteamCoal ........cvviviinnnnn, 1.59 1.74 1.72 1.62 1.97 1.89 1.66 2.07 1.97 1.66
Net Coal Coke Impors .............. 0.03 0.08 0.08 0.08 0.14 0.13 0.13 0.15 0.15 0.15

Coal Subtotal ............coeete 2.51 2,61 2.58 249 272 2,64 240 m 267 2.36
Renewable Energy ................. 1.74 1.91 1.91 1.90 229 2.28 2.26 242 240 237
Electricity ........oooiiiiiiiaL.L. 346 387 - 383 372 4.50 4.40 412 476 462 4.25

Delivered Energy ......c.cvvuunes 26.12 28.56 28.22 27.55 31.79 30.87 29.20 32.88 31.73 29.64
Electricity Related Losses ............ 7.69 8.23 8.15 7.93 9.03 - 8.82 8.26 9.05 8.79 8.09

L] 33.81 36.79 36.37 3547 40.82 39.69 3746 41.94 40.51 KYAK]

Energy Use per Dollar of Output

(thousand Btu per 1987 dollar)
Delivered Energy .......co0uvuus (AL 6.92 6.84 6.67 6.24 6.06 573 6.01 5.80 542
Total Energy .oevvenennnns ceenns 9.21 8.91 8.81 8.60 8.01 7.79 735 767 4 6.90

Biu = British thermal unit.
Note: Side cases were run without the fully integrated modeling system, so not all potential feedbacks were captured.
" Source: AEQS7 National Energy Modeling System runs FRZTECH.D102396A, AEO978.D100296K, and HITECH.D101896B.

Table F4. Key Results for Transportation Sector Technology Cases

Projections
Energy Consumption 1995 2000 2010 2015
1997 Reference Rapid 1997 Reference | Rapid 1997 Reference {  Rapid
Technology| Case [Technology|Technology| Case |Technology|Technology] Case Technology

Energy Consumption (quadrillion Btu)

Distillate Fuel ..............ovuuel, 4.42 4.96 4.96 4.88 5.78 5.78 532 6.00 6.00 5.35
JetFuel ..oovviiiinniiinininon.. 3.13 3.83 383 3.83 4.66 4.67 459 495 4.95 4.81
Motor Gasoline .................... 14,65 15.76 15.76 15.74 17.25 17.09 16.15 17.72 17.11 15.62
Residual Fuel ..................... 1.08 1.29 1.29 1.29 1.64 1.64 1.64 1.78 1.78 1.78
Liquefied Petroleum Gas . ............ 0.03 0.04 0.04 0.04 0.18 0.18 0.16 0.22 0.21 0.19
Other Petroleum ... ....o.ovven.n.. 0.26 0.29 0.29 0.29 0.33 0.33 033 0.34 0.34 0.34
Pipeline Fuel Natural Gas ............ 0.72 0.77 0.77 0.77 0.88 0.88 0.88 0.94 0.93 0.94
Compressed Natural Gas ............ 0.01 0.06 0.06 0.06 0.26 0.26 0.24 0.32 0.31 0.28
Renewables (Ethanol) ............... 0.00 0.00 0.00 0.00 0.07 0.07 0.07 0.1 0.1 0.09
Liquid Hydrogen .................s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methanol ............cooiiiai.. 0.00 0.00 0.00 0.00 0.07 0.07 0.06 0.1 0.09 0.09
Electriclty .....oovvvviineniniaan, 0.02 0.02 0.02 0.02 0.14 0.14 0.13 0.17 0.17 0.16
Total covevenniiiiiiiiiennanss 2431 27.04 27.04 26.93 31.27 3N 29.58 32.66 31.99 29.66
Light-Duty Fleet (miles per gallon) ...... 19.7 19.6 19.6 197 20.2 204 215 20.6 213 233

Btu = British thermal unit.
Note: Side cases were run without the fully integrated modeling system, so not all potential feedbacks were captured.
Source: AEQS7 National Energy Modeling System runs FRZNEFF.D100896A, AEO97B.D100298K, and HITECH.D100896H.
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Table F5. Key Results for Nuclear Retirement Cases
(Thousand Megawatts)

Projections
Net Summer Capability 1995 2005 2010 2015
Low Reference | High Low Reference | High Low Reference | High
Nuclear Case Nuclear | Nuclear Case Nuclear | Nuclear Case Nuclear

Electric Generators
Capabllity
Coal Steam .o vvrrrvvrnnrennrronssecnnses 304.9 3036 298.2 297.5 310.8 304.0 303.2 328.2 3154 310.3
Other Fossil Steam .......cvvivennnnnrenns 139.6 102.6 1026 102.6 99.9 99.9 99.9 96.1 96.1 96.1
Combined Cycle +.vvvevrrrnvnenenrennnsns 14.7 89.3 735 705 1329 107.5 99.5 169.1 153.0 131.2
Combustion Turbine/Diesel ................. 56.0 145.8 1345 133.9 160.0 153.1 153.1 171.2 168.3 163.3
Nuclear POWEr ..vevrrrvereerenervaneese 99.2 62.7 94.7 100.4 489 88.9 99.1 221 627 94.7
Pumped S10fage .ovvrevrereriireniinanns 199 199 19.9 19.9 19.9 199 199 199 19.9 19.9
FUBICENS vvvvvrerrereersrerrononsonnese 0.0 2.6 2.0 1.7 31 21 2.0 31 2.1 20
Renewable SOUICES +.vvvrvvvrvrnnvnennons 88.0 924 922 92.0 946 94.1 944 100.0 98.3 98.2
Total vuvrvrrensnsirnnsnnnsssinres vees 1222 818.7 8175 8184 870.1 869.4 871.2 909.6 9158 915.7
Cumulative Planned Additions
Coal Steam..v.ovvevenrss rereseereneares 1.4 3.7 3.7 37 53 53 53 53 53 53
Other Fossil Steam ..,..... Peveressearens 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Combined Cycle +.vvvvvvrvrvernrenvene R K 20 20 2.0 20 20 20 20 20 20
Combustion Turbine/Diesel ........covvunen. 3.2 4.5 45 45 45 45 45 45 45 45
Nuclear Power ..........  ereererenierens 0.0 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Pumped S10rage .......ocvirrireneraneans 1.1 11 1.1 1.1 1.1 1.1 1.1 1.1 14 11
FuelCells »ovvvervrnnnnns Seeenenrenanias 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources ....... e rreneenenees 0.7 29 29 29 29 29 29 29 29 29
Total vvevivenrorenrosnononnsrsnsanes 8.0 15.5 155 155 17.1 171 171 171 171 171
Cumulative Unplanned Additions
Coal S16aM . v v vvrrvvnnrcrnnrevonrennass 0.0 14.8 9.5 8.7 231 16.4 15.6 444 316 265
Other Fossil Steam +.vvverevinrerrnreannns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Combined Cycle .......... Vererereriesans 0.0 737 58.0 55.0 117.4 91.9 840 1536 137.5 115.7
Combustion Turbine/Digsel ......ovvvvrenses 0.1 89.5 782 716 104.0 971 97.2 116.3 1135 108.5
Nuclear POWer ..ovvvvrrerenrvnrinennnsns 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pumped Storage ,.,.......... ererenienes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fuel Cells vvvrererevrevonnenoenssonsonns 0.0 2.5 2.0 17 3.1 2.1 20 3.1 2.1 20
Renewable Sources .......covvvnirenninnnn. 0.0 20 1.8 1.6 44 39 4.2 © 104 84 83
Total vovsvnrvanessonnssonersansasanns 0.1 182.6 149.5 144.7 252.0 2114 203.0 3275 293.1 260.9
Cumulative Total Additions ........ cecesasss 82 198.1 165.0 160.2 269.2 2285 2201 344.7 310.2 278.1
Cumulative Retirements «..covvvevvense vees 119 104.9 721 67.3 1246 839 745 159.7 1191 87.1
Cogenerators
Capacity
6 8.2 9.0 9.0 9.0 93 9.3 93 9.5 9.5 9.5
PelroleUm v v vvrerrirerrnerraneesenees 0.9 09 0.9 0.9 1.0 1.0 1.0 1.0 1.0 1.0
Natural Gas +vvvveervnrsrrnrrsvsnesonnss 289 321 32.1 321 333 333 333 342 342 342
Other GaseoUs FUBIS ...vvvvveresseeennss 1.0 09 0.9 0.9 0.9 09 09 0.9 0.9 0.9
Renewable SOUMCES ....v.vvererrerrnrronn 6.2 73 73 7.3 7.8 78 7.8 8.2 8.2 8.2
Other ..evvrvrenn Verereanes erearninees 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total sovvvervonnsrnnss seseresaseanns 45.1 50.2 50.2 50.2 523 523 52.2 53.8 53.8 53.8
Cumulative Additlons +evesvevrsrensnssnnnss 10.2 15.3 15.3 15.3 17.3 173 173 18.8 18.8 18.8

Notes; Totals may not equal sum of components due to independent rounding. Net summer capability has been estimated for nonutiity generators for AEO97. Net summer
capacty Is used to be consistent with electric utility capacity estimates. Data for electric utiity capacity are the most recent data available as of August 15, 1996. Therefore, capacity
estimates may differ from other Energy Information Administration sources.

Source; Energy Information Adminisiration, AEO97 National Energy Modeling System runs LNUC97.D100796B, AEQ97B.D100296K, and HNUCS7.D100796B.
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Table F6. Key Results for Electricity Demand Cases

Projections
Annual Growth 1995-2015
Electricity Supply and Demand 1995 2000 2010 2015 (percent)
’ Reference High Reference High Reference High Reference High
Case Demand Case Demand Case Demand Case Demand
Electricity Sales (billion kilowatthours) ........ . 3008 3290 3543 3784 4228 4044 4474 1.50% 2.00%
Net Imports (billion kilowatthours) ............ 38 40 40 31 39 27 33 -1.70% -0.60%
Electricity Prices (1995 cents per kilowatthour) ... 7.1 6.9 73 64 71 6.3 6.8 -0.60% -0.20%
Generation by Fuel (billion kilowatthours)

L | 1714 1843 1926 1992 2195 2103 2412 13.01% 12.08%
NaturalGas ......c.covvveenennnnn.n.. 502 672 815 1106 1333 1405 1508 11.81% 9.65%
Renewables .........ocvvenvevennin.n, 396 397 397 424 436 449 472 7.63% 4.68%
1011 750 753 795 685 710 526 541 3.55% 3.70%
Total eevniirirniiiniiinieraninanes 3362 3665 3933 4207 4674 4483 4933 1.38% 1.42%

Generating Capacity (gigawatts) )

- 304.9 298.7 301.1 304.0 3297 3154 362.1 0.20% 0.90%
Combined-Cycle/Combustion Turbine ....... 707 1536 - 167.4 260.6 3343 321.3 369.3 8.11% 5.70%
Renewables ........ooevviiiiiiiiinl, 88.0 90.5 90.6 94.1 96.6 983 103.1 0.60% 0.80%
Nuclear Power ........coovviiinnan.ns 99.2 99.1 99.1 88.9 889 62.7 62.7 -2.30% 2.30%
Cogenerators .........oveiiiiinnnnnnnn 451 476 476 523 52.3 538 538 0.90% 0.90%
10,11 159.4 140.0 140.1 121.8 124.3 118.1 119.5 3.00% 3.54%

Totaloerivriereennonrnnnnnanienans 767.3 8295 845.9 921.7 1026.1 969.6 1070.5 1.12% 1.22%

Energy Production .
Coal (million shorttons) ................. 1031 1105 1144 1201 1306 1268 1410 1.00% 1.60%
Natural Gas (trillion cubic feel} ............ 18.48 20.54 22.00 24.25 2598 26.10 27.12 1.70% 1.90%
Carbon Emissions (million metric tons) ...... 14237 1543.1 1599.1 17224 1805.7 1799.3 1892.7 1.20% 1.40%
Prices to Utilities (1995 dollars per million Btu)
Coal e 1.34 1.29 1.34 1.20 1.21 1.11 1.15 -0.90% -0.80%
NaturalGas ......ccovvivirennannnnennn 2.01 219 257 232 2.60 247 2.54 1.00% 1.20%

Btu = British thermal unit.
Note: Other includes non-coal fossil steam, pumped storage, methane, propane, and blast fumace gas.
Source: AEQ97 National Energy Modeling System runs HIDEMD.D100596A and AEQ978.D0100296K.
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Table F7. Key Results for Electricity Generation Sector Technology Cases
(Thousand Megawatts)

Projections
Net Summer Capabllity 1995 2005 2010 2015
Low Reference High Low Reference High Low Reference High
Technology| Case |Technology|Technology] Case |Technology|Technology| Case |Technology
Electric Generators
Capability
CoalSteam ., vvvvevrnrvernecnens 304.9 301.9 298.2 297.0 3178 304.0 303.0 - 353.0 3154 3171
Other Fossil Steam ...........cuse 139.6 102.6 102.6 102.6 99.9 99.9 99.9 96.1 96.1 96.1
Combined Cycle ....ovvvvnrvnnnnns 147 704 735 737 917 1075 105.7 107.6 153.0 1436
Combustion Turbine/Diesel .......... 56.0 135.8 134.5 136.5 1533 153.1 1535 1785 168.3 174.0
Nuclear Power .......oevvevnsnens 992 947 947 947 889 889 889 62.7 62.7 62.7
Pumped Storage .......... veerrene 19.9 19.9 19.9 19.9 19.9 19.9 19.9 199 199 19.9
FuelCells ovvvvenrnvnnne eeenes 0.0 0.0 20 1.4 0.0 21 24 0.0 21 27
Renewable Sources ...ovvvsnenerns 880 91.8 92.2 928 929 94.1 96.1 95.0 98.3 103.0
Total sovvrenssosusnrsosaranes . 7222 817.0 817.5 8185 864.4 869.4 869.3 912.8 915.8 919.2
Cumulative Planned Additions
Coal Steam v vvvnvrrrnrnesnenenses 14 37 37 3.7 53 53 53 53 5.3 53
Other Fossil Steam .......00vnvnnn 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CombinedCycle ......ovvvnvnvnres 14 20 20 20 20 20 20 20 20 20
Combustion Turbine/Diese! .......... 32 45 45 45 45 45 45 45 45 45
Nuclear POwer ......eovevernenens 0.0 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Pumped Storage ...........cven.n. 1.1 11 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
FuelCells ,.vvrrvrvvrernnnensnnes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources .......ovvvevsn 0.7 29 29 29 29 29 29 29 29 29
Total voversnreeneres . 8.0 155 . 155 155 17.1 171 1714 171 171 1741
Cumulative Unplanned Additions
Coal Steam ., .vvvvvernsnrnnsnsanes 0.0 132 9.5 83 30.2 16.4 154 69.2 316 333
Other Fossil Steam ..............0e 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Combined Cycle +.ouvevensnennnens 0.0 549 58.0 58.1 76.2 91.9 90.1 92.0 137.5 128.1
Combustion Turbine/Diesel .......... 0.1 795 782 80.2 973 9741 976 1237 1135 119.2
Nuclear Power ......oovvnvenenees 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pumped Storage ........cveveren.n 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FUelCells vovevrvnrnrvnrnenernens 0.0 0.0 20 14 0.0 21 24 0.0 241 27
Renewable Sources .....oveenvnen 0.0 1.4 18 25 27 39 58 50 84 131
Total vovvvrnveenens ceresiasens 0.1 149.0 1495 1505 2064 211.4 211.3 2300 293.1 296.4
Cumulative Total Additions .......... 82 1645 165.0 166.0 2235 2285 228.4 307.1 310.2 3135
Cumulative Retirements ............ 1.9 724 721 721 83.9 83.9 839 119.1 1194 1191
Cogenerators
Capacity
Coal ....... rereeranesrrreeseen 82 9.0 9.0 9.0 9.3 93 93 9.5 95 95
Pelroleum oo vvvevnvvenvsnsnsnenes 0.9 0.9 0.9 09 1.0 1.0 1.0 1.0 1.0 1.0
Natural Gas ..vvevevvonnensnronse 289 321 321 32.1 333 333 333 342 342 342
Other Gaseous Fuels ...... prevenas 1.0 0.9 0.9 0.9 09 09 0.9 0.9 0.9 0.9
Renewable Sources ..........0ven 6.2 73 7.3 73 78 7.8 78 8.2 8.2 8.2
Other vrvrrvrvronrenravecrnrnes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total ........ cerasinees veseses 451 50.2 50.2 50.2 523 523 523 538 538 538
Cumulative Additlons ..... cerenenens 10.2 15.3 153 15.3 173 17.3 173 18.8 188 18.8

Notes: Totals may not equal sum of components due to independent rounding. Net summer capability has been estimated for nonutility generators for AEQ97. Net summer
capacity Is used to be consistent with electric utility capacity estimates. Data for electric utility capacity are the most recent data available as of August 15, 1996. Therefore, capacity
estimates may differ from other Energy Information Administration sources.

Source: Energy Information Administration, AEOS7 National Energy Modeling System runs LTECEL.D100896A, AEO97B.D100296K, and HTECEL.D100836A.
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Table F8. Key Results for Oil and Gas Technological Progress Cases Including Market Feedback
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2005 2010 2015
Supply, Disposition, and Prices 1995
' Slow Reference Rapid Slow Reference Rapld Slow Reference Rapld
Technology Case Technology | Technology Case Technology | Technology Case Technology
Progress Progress | Progress Progress | Progress Progress
Tota! Energy Supply
and Disposition Summary
Production
Crude Oil and Lease Condensate ... .... 13.89 11.08 11.62 12.21 10.29 11.41 12.66 9.56 11.08 13.05
Natural Gas Plant Liquids ........... 237 2.95 3.01 3.05 2.90 3.04 3.12 3.18 347 3.68
Dry Natural Gas ........c.coevvnnn 19.01 22.84 23.30 2367 2381 24.93 25.67 24,56 26.83 28.60
L | . 21.98 2467 23.99 23.75 26.67 25.16 24.54 2948 26.46 24.18
Nuclear Power ..............o..e. 7.19 6.98 6.98 6.98 6.55 6.55 6.55 479 4.79 479
Renewable Energy ................ 6.29 6.88 6.88 6.89 727 725 7.29 7.82 7.7 7.63
L1 1.34 0.42 042 0.41 0.40 0.39 0.39 043 042 0.41
Total vnveieiiiiiiiiiiiins 72,08 75.82 76.19 76.97 77.89 78.73 80.22 79.82 80.75 82.93
Imports
Crude Ol ...covvvvinvnennnaannn, 15.69 21.27 20.72 20.11 22.35 21.19 20.07 2392 2223 20.26
Petroleum Products ................ 3.19 6.87 6.79 6.75 8.44 8.23 8.07 8.75 8.35 8.05
NaturalGas ..........covvenen.n. 2.90 397 3.8 3.99 412 4.23 4.28 437 4.55 4,64
Other Imports .......covevvenennn. 0.60 0.65 0.67 0.67 0.67 0.67 0.67 0.64 0.64 0.64
Total vevnvriiniiicnnnnninas 22.38 3277 32.16 31.53 35.58 3431 33.09 37.69 3877 33.59
Exports
Petroleum . ...oevvvneinenanan... 2.02 1.92 1.92 1.92 1.92 1.94 2.10 2.10 1.97 2.08
NaturalGas ........ccocvvennnnn. 0.16 0.21 0.21 0.21 0.22 0.22 0.22 0.22 0.22 0.22
Coal .vriiiiiiiiiiiiiiea e 227 2.59 259 2.60 2.82 2.82 2.85 2.8 3.04 3.04
Total vovnivnviriinirinennninas 445 473 4.73 473 4.96 498 517 5.30 5.24 535
DisCrepancy .....eoeveuivnrnrasenses 0.91 -0.30 -0.26 -0.24 -0.23 017 -0.19 -0.45 -0.40 0,33
Consumption
Petroleum Products ................ 34.92 40.50 40.46 40.46 42,36 4224 4214 4338 43.26 43.09
Natural Gas ........covvnvnnnnnn, 22.18 26.46 26.94 2732 27.55 28.77 29.57 28.54 30.97 32.84
L | A 19.95 22.39 21.72 2149 24.15 22,68 22.00 26.86 23.76 2211
Nuclear Power ........c.veuel.n, 7.19 6.98 6.98 6.98 6.55 6.55 6.55 479 4.79 479
Renewable Energy ................ 6.30 6.88 6.88 6.89 728 725 7.29 7.83 n 7.64
101 S 0.39 0.36 0.38 0.38 0.39 0.39 0.39 0.37 0.37 037
L. | 90.93 103.57 103.36 103.53 108.28 107.89 107.95 111.76 110.87 110.85
Net Imports - Petroleum ............. 16.87 26.22 2559 24.95 28.87 2748 26.05 30.58 28.60 26.23
Prices (1995 dollars per unit)
World Ol Price (dollars per barrel) ...... 17.26 20.14 19.72 19.32 2137 2041 19.47 2224 20.98 19.65
Gas Wellhead Price {dollars per Mcf) .... 1.61 2.05 1.94 1.86 237 2,01 1.70 a7n 213 1.55
Coal Minemouth Price (dollars per ton) ... 18.98 17.69 17.47 17.33 17.00 16.92 16.49 16.33 15.46 14,51
Natural Gas Supply, Disposition,
and Delivered Prices
Production (trillion cubic feet)
Dry Gas Production ................ 18.49 22.22 22.66 23.02 23.16 24.25 24.97 23.89 26.10 27.82
Supplemental Natural Gas ........... 0.13 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Net Imports (trillion cubic feet) ....... 268 3.68 3.69 3.69 3.82 392 397 4.06 4.23 432
Canada ........cocvvuvvvennnnn. 2.79 3.51 352 3.53 3.64 374 3.79 3.88 4.06 4,15
Mexico vovvveniiiiiiiiiiiiin.., -0.05 -0.11 0.1 -0.11 -0.12 0.12 -0.12 -0.12 -0.12 0,12
Liquefied Natural Gas .............. -0.05 0.27 0.27 0.27 0.29 0.29 0.29 0.29 0.29 0.29
Total Supply (trillion cubic feet) ...... 21,30 25.96 2641 26.78 27.04 28.23 29,00 28,01 30.39 3220
Consumption by Sector
(trillion cubic feet)
Residential ........coiieiiennn... 487 5.25 5.27 5.29 5.34 542 5.46 544 5.57 5.69
Commercial ......covvvnenienen.n. 3.07 333 334 335 341 344 345 350 3.55 3.59
Industrial ........ooiiiiiiiiiat, 8.33 9.19 9.27 9.36 9.27 9.56 9.90 9.20 9.65 10.28
Electric Generators ................ 3.46 558 5.88 6.10 6.25 6.94 725 6.96 8.52 9,38
Lease and Plant Fuel .............. 1.14 1.43 1.45 1.47 1.49 -1.55 1.58 1.54 1.66 1.74
Pipeline Fuel .....ovvvnvnenannen, 0.70 0.79 0.82 0.85 0.81 0.86 0.89 0.83 091 0.99
Transportation . ....ovvviiiiniininn 0.0 0.18 0.18 0.18 0.25 0.25 0.25 0.30 0.30 0.30
Tolal covireninnnnnnianns T - 25.75 26.22 26,60 26.81 28.01 28.79 27.78 30,16 31.99
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Table F8. Key Results for Oil and Gas Technological Progress Cases Including Market Feedback

(Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)
Projections
2005 2010 2015
Supply, Disposition, and Prices 1995 N
' ' Slow Reference Rapid Stow Reference Rapid Slow Reference Rapld
Technology Case Technology | Technology Case Technology | Technology Case Technology
Progress Progress | Progress Progress | Progress Progress
Natural Gas Supply, Disposition,
and Delivered Prices (Continued) .
Discrepancy (trillion cublc feet) ......... -0.28 0.20 0.19 0.18 0.22 0.22 0.21 0.23 0.23 0.22
Delivered Prices
(1995 dollars per thousand cublc feet)
Residential ........covvvnvnnenennnn 6.18 581 5.65 5.60 5.85 543 517 6.02 533 AT
Commercial ...ovverenrnierernnenss 5.10 4.94 479 473 5.05 4.64 439 5.28 4.61 4.08
Industral .o ovuvnnnvniineienennanans 235 2.74 261 252 3.06 2.69 235 347 2.82 220
Electric Generalors ......evvvvvenenns 2.06 246 2.33 227 2.76 2.38 2.09 315 252 2.05
Transportaion . ..eoveverernensnnnens 5.94 6.52 6.38 6.33 7.30 6.93 6.68 7.85 127 6.83
Average ........ cereserersarnanes 3.67 3.70 355 3.46 392 349 3.18 423 352 293
Crude Oll Supply
Lower 48 Average Wellhead Price
(1995 dollars per barrel) .o oovenvnennns .. 1558 19.87 19.36 18.87 21.10 20.02 18.88 21.39 19.85 18.49
.Production (million barrels per day)
us. Total ........ Ceserasrrserranenne 6.56 523 549 5.77 4.86 5.39 5.98 452 523 6.16
Lower 48 Onshore . ...... [ 382 291 3.04 3.17 279 3.04 3.32 2.70 3.07 3.50
Conventional ., vvvvuerernenenvnnnnss 324 234 2.44 254 213 2.36 259 1.98 233 272
Enhanced Oil Recovery .%....ovvvnens 0.58 0.57 0.60 0.63 0.66 0.69 0.73 0.72 0.75 0.79
Lower 48 Offshore . .......ovvvenennn.. 1.26 1.38 1.50 1.65 1.30 1.57 1.89 1.18 1.53 2.03
- 1.48 0.94 0.94 0.94 0.77 0.7 0.77 0.64 0.63 0.63
Lower 48 End of Year Reserves
(billlon barrels) ....ovvvnsen. veesesans 17.18 14.24 15.26 16.40 1371 15.51 17.54 13.24 15.61 18.69
Natural Gas Supply
Lower 48 Average Wellhead Price
(1995 dollars per thousand cubic feet) .... 161 2.05 1.94 1.86 237 2.01 1.70 2 213 1.55
Production (frilllon cublc feet)
US. Total souvuvnvnnens cereseenrraanes 18.48 22.22 22.66 23.02 23.16 24.25 24.97 23.89 26.10 27.82
Lower480nshore ,..ovvvvrvvnrrensnnns 13.00 16.08 15.75 15.31 17.58 17.19 16.25 18.48 18.59 17.69
Associated-Dissolved ., .....ovvrnnnnnn 1.85 1.26 1.28 1.30 1.16 1.21 1.27 1.11 1.18 1.27
Non-Associated . ........ovvvnsnn veer 15 14.83 14.47 14.01 16.42 15.98 14.98 17.37 17.40 16.42
Conventional . .....vvsnvrnerenennns 7.92 11.38 11.21 10.92 12,63 12.33 11.66 13.13 13.28 12.72
Unconventional ........ocevnvnvenes 3.24 345 326 3.09 379 3.66 332 425 413 370
Lower 48 Offshore .....vvvvvenesenens. 5.05 5.62 6.39 719 5.02 6.51 8.17 4.84 6.94 9.55
Associated-Dissolved .. .....oeevnn.n, 0.71 0.76 0.78 0.80 0.75 0.81 0.86 0.72 0.80 0.88
Non-Associated .. o.vverevnenerninens 434 4.86 5.61 6.38 427 5.70 7.31 4an 6.14 8.67
T 0.42 0.52 0.52 0.52 0.55 0.55 0.55 0.58 0.58 0.58
U.S. End of Year Reserves
{trllllon cublc feet) .......... cerasansns 155.03 168.12 174.73 181.92 176.31 187.05 201.69 173.97 188.42 201.03
Supplemental Gas Supplies
(trillion cuble feet) ....... tresesneernes 0.13 0.06° 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Total Lower 48 Wells Completed '
(thousands) ..... Cesesreranrerairenny 18.52 34.61 34,33 3417 39.72 37.60 35.28 45.96 41.75 36.74
Btu = British thermal unit.
Mef = Thousand cubic feet.
Note; Totals may not equal sum of components due o independent rounding. Figures for 1995 may differ from published data due to intemal conversion factors.
Source: Energy Information Adminisiration, AEO97 National Energy Modeling System runs LTECOGID100896A, AEQ97B.D100296K, and HTECOGI.D100896A.
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Table F9. Key Results for Oil and Gas Technological Progress Cases Assuming No Market Feedback

Projections
2005 2010 2015
Production and Supply 1995 . -
Slow Reference Rapid Slow Reference Rapid Slow Reference Rapid
Technology Technology | Technology Technology | Technology Technology
Case Case Case
Progress Progress | Progress Progress | Progress Progress
Crude Oil Supply
Lower 48 Average Wellhead Price )
(1895 dollars perbarrel) c o oo vvevnrnnnnens 15.58 19.45 19.36 19.27 20.13 20.02 19.81 20.16 19.85 19.83
Production (million barrels per day)
US.Total oevinvnennnnrannsnannnnans 6.56 5.20 549 5.80 475 539 6.1 432 523 6.38
Lower480Onshore ..........ccvuuen... 3.82 2.89 3.04 3.20 272 3.04 3.40 2.58 3.07 3.64
Conventional ..........ccvevnvnennn. 324 233 244 2.56 2.08 2.36 2,65 191 233 2.82
Enhanced Oil Recovery ............... 0.58 0.56 0.60 0.64 0.63 0.69 0.76 0.67 0.75 0.82
Lower 48 Offshore .................... 1.26 1.36 1.50 1.66 1.26 1.57 1.94 1.10 1.53 211
Alaska ....oiiiiiiiiiiiiiiee, 1.48 0.94 0.94 0.94 0.77 0.77 0.77 0.63 0.63 0.63
Lower 48 End of Year Reserves
(billion barrels) ...vevevevrneennansens 17.18 14.09 15.26 16.54 13.28 1551 18.07 12,52 15.61 19.52
Natural Gas Supply
Lower 48 Average Wellhead Price
(1995 dollars per thousand cubic feet) . 1.61 214 1.94 1.85 2,62 2.01 1.58 3.48 213 137
Production (trillion cubic feet)
US.Total eovneniniiiiinnninnnnnnnens 18.48 22.71 22.66 22.74 24,26 24.25 2431 26.09 26.10 26,15
Lower480nshore . ...ovvevnenennnnn.. 13.00 16.50 15.75 15.20 18.54 17.19 15.88 2041 18.59 16.54
Associated-Dissolved . ................ 1.85 1.25 1.28 1.31 1.15 1.21 1.28 1.09 1.18 1.29
Non-Associated .. ......cccvvenannn... 11.15 15.25 14.47 13.89 17.39 15.98 14.59 19.32 17.40 15.25
Conventional .........ccvvennnan.n. 7.92 11.67 11.21 10.74 1347 12.33 11.25 14.64 13.28 11.58
Unconventional ..........c.couenu.. 3.24 358 3.26 3.16 3.92 3.66 3.34 468 413 367
Lower48 Oifshore ..........cociuenen, 5.05 5.69 6.39 7.02 517 6.51 7.88 5.10 6.94 9.03
Associated-Dissolved . . ............... 0.71 " 0.76 0.78 0.80 0.75 0.81 0.87 0.71 0.80 0.90
Non-Associated . ....ovvenennnnnnn... 434 493 5.61 6.21 442 5.70 7.02 439 6.14 8.14
Alaska ......coviiiiiiiiiiL, 0.42 0.52 0.52 0.52 0.55 0.55 0.55 0.58 0.58 0.58
U.S. End of Year Reserves
(trillion cubicfeet) vovvvvvvireannnnnn. 155.03 171.42 174.73 183.72 181.90 187.05 198.48 181.36 188.42 194.65
Supplementa!l Gas Supplies Lo
(trillion cubic feet) v...vevvvvivnnnnnnn. 0.13 0.06 006 . 0.06 0.06 0.06 0.06 0.07 0.06 0.06
Total Lower 48 Wells Completed
(thousands) ....eeveuverarnecennensas 18.52 35.23 34.33 34.56 41.88 37.60 3447 54.03 4175 3537

Note: Totals may not equal sum of components due to independent rounding. Figures for 1995 may differ from published data due to internal conversion factors. For natural gas
production and consumption, the slight difference between the slow and rapid technological progress cases without market feedback and the reference case (with market feedback)
are artifacts of the modeling methodology that are considered insignificant. .

Source: Energy Information Administration, AEO97 National Energy Modeling System runs LTECOGS.D100896A, AEO97B.D100296K, and HTECOGS.D100896A.
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Table F10. Key Results for Coal Labor Productivity Cases

Projections
Prices and Labor Productivity | 1995 2000 2010 2015
- Low Reference High Low Reference High Low Reference High
Productivity Case Productivity | Productivity Case Productivity | Productivity Case Productivity
Minemouth Price %
(1995 dollars per short ton) ...... - 18.83 19.06 18.38 18.20 18.87 16.92 15.22 18.26 15.46 1441
o

Delivered Price .
to Electric Generators
(1995 dollars per million Btu) ... .. 1.32 1.32 1.29 1.28 1.30 1.20 1.12 1.26 11 1.05
Labor Productivity
(short fons per miner per hour) ... 538 6.28 7.01 7.86 5.88 9.37 15.30 5.27 10.27 19.69
Labor Productivity
(average annual grovih )
from1998) ...vvrvnvninennns N/A 31 54 79 0.6 38 72 -0.1 33 6.7

Btu = British thermal unit.

N/A = Not Applicable.

Note: Side cases were run without the fully integrated modeling system, so not all potential feedbacks are captured.

Source: Energy Information Administration, AEOS7 National Energy Modeling System runs LPROD.D100496B, AEO978.D100296K, and HPROD.D100496B.
Table F11. Key Results for Coal Miner Wage Cases

Projections
Prices and Miner Wages 1995 2000 2010 2015
Low Reference High Low Reference High Low Reference High
Wage Case Wage Wage Case Wage Wage Case Wage

Minemouth Price .
(1995 dollars per shortfon) ............. 1883 1832 18.38 18.96 15.44 16.92 17.45 14.55 15.46 16.44
Delivered Price
to Electric Generators .
(1995 dollars per million Blu) ... .. bereens 1.32 1.29 1.29 1.32 113 1.20 1.22 1.07 1.1 1.16
Average Coal Miner Wage
(short tons per miner perhour) .......... 1844 1798 18.44 18.91 17.10 18.44 19.87 16.68 18.44 20.37
Average Coal Miner Wage
{average annual growth
from1995) ouvvvvrvnvnrrrnnieronnens N/A 0.5 0.0 05 0.5 0.0 0.5 0.5 0.0 0.5

Btu = Brifish thermal unit.

N/A = Not Applicable,

Note: Side cases were run without the fully integrated modeling system, so not all potential feedbacks are captured.

Source: Energy Informalion Administration, AEOS7 National Energy Modeling System runs LWAG.D100396A, AEOS7B.D100296K, and HWAG.D100396A.
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Appendix G

Major Assumptions for the Forecasts

The National Energy Moc_léling System

The projections in the Annual Energy Outlook 1997
(AEO97) are generated with the National Energy
Modeling System (NEMS), developed and main-
tained by the Office of Integrated Analysis and
Forecasting of the Energy Information Administra-
tion (EIA). In addition to its use in the development
of the AEQ projections, NEMS is also used in
analytical studies for the U.S. Congress and other
offices within the Department of Energy. The AEO
forecasts are also used by analysts and planners in
other government agencies and outside organiza-
tions.

The projections in NEMS are developed with the use
of a market-based approach to energy analysis. For
each fuel and consuming sector, NEMS balances the
energy supply and demand, accounting for the
economic competition between the various energy
fuels and sources. The time horizon of NEMS is the
midterm period, 20 years in the future. In order to
represent the regional differences in energy markets,
the component models of NEMS function at the
regional level: the 9 Census divisions for the end-use
demand models; production regions specific to oil,
gas, and coal supply and distribution; the North
American Electric Reliability Council regions and
subregions for electricity; and the Petroleum
Administration for Defense Districts for refineries.

NEMS is organized and implemented as a modular
system. The modules represent each of the fuel
supply markets, conversion sectors, and end-use
consumption sectors of the energy system. NEMS
also includes macroeconomic and international
modules. The primary flows of information between
each of these modules are the delivered prices of
energy to the end user and the quantities consumed
by product, region, and sector. The delivered prices
of fuel encompass all the activities necessary to
produce, import, and transport fuels to the end user.
The information flows also include other data on
. such areas as economic activity, domestic production
activity, and international petroleum supply avail-
ability.

The integrating module controls the execution of
each of the component modules. To facilitate
modularity, the components do not pass information
to each other directly but communicate through a

central data file. This modular design provides the
capability to execute modules individually, thus
allowing decentralized development of the system
and independent analysis and testing of individual
modules. This modularity allows the use of the
methodology and level of detail most appropriate for
each energy sector. NEMS calls each supply, conver-
sion, and end-use demand module in sequence until
the delivered prices of energy and the quantities
demanded have converged within tolerance, thus
achieving an economic equilibrium of supply and
demand in the consuming sectors. Solution is
reached annually through the midterm horizon.
Other variables are also evaluated for convergence,
such as petroleum product imports, crude oil im-
ports, and several macroeconomic indicators.

Each NEMS component also represents the impact
and cost of legislation and environmental regula-
tions that affect that sector and reports key emis-
sions. NEMS represents all current legislation and
environmental regulations, such as the Clean Air
Act Amendments of 1990 (CAAA90) and the costs of
compliance with other regulations.

In general, the AEO97 projections were prepared by
using the most current data available as of July 31,
1996. At that time, most 1995 data were available,
but only partial 1996 data were available. Carbon
emissions were calculated by using carbon coeffi-
cients from the EIA report, Emissions of Greenhouse
Gases in the United States 1995, published in Octo-
ber 1996 [1].

Historical numbers are presented for comparison
only and may be estimates. Source documents
should be consulted for the official data values.
Some definitional adjustments were made to EIA
data for the forecasts. For example, the transporta-
tion demand sector in AEO97 includes electricity
used by railroads, which is included in the commer-
cial sector in EIA’s consumption data publications.
Also, the State Energy Data Report classifies energy
consumed by independent power producers, exempt
wholesale generators, and cogenerators as industrial
consumption, whereas AEQ97 includes cogeneration
in the industrial sector and other nonutility genera-
tors in the electricity sector. Footnotes in the appen-
dix tables of this report indicate the definitions and
sources of all historical data.
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The AEO97 projections for 1996 and 1997 incorpo-
rate the short-term projections from EIA’s Skort-
Term Energy Outlook (STEO), Fourth Quarter 1996
[2], published in October 1996. For short-term ener-
gy projections, readers are referred to that STEO or
later editions, which are available quarterly.

Component modules

The component modules of NEMS represent the
individual supply, demand, and conversion sectors of
domestic energy markets and also include inter-
national and macroeconomic modules. In general,
the modules interact through values representing
the prices of energy delivered to the consuming
sectors and the quantities of end-use energy con-
sumption.

Macroeconomic Activity Module

The Macroeconomic Activity Module provides a set
of essential macroeconomic drivers to the energy
modules, macroeconomic feedback mechanism within
NEMS, and a mechanism to evaluate detailed
macroeconomic and interindustry impacts associated
with energy events. Key macroeconomic variables
include Gross Domestic Product (GDP), interest
rates, disposable income, and employment. Industri-
al drivers are calculated for 35 industrial sectors.
This module is a response surface representation of
the Data Resources, Inc., Quarterly Model of the
U.S. Economy.

International Module

The International Module represents the world oil
markets, calculating the average world oil price and
computing supply curves for 5 categories of imported

"crude oil for the Petroleum Market Module of
NEMS, in response to changes in U.S. import re-
quirements. International petroleum product supply
curves, including curves for oxygenates, are also
calculated.

Household Expenditures Module

The Household Expenditures Module provides esti-
mates of average household direct expenditures for
energy used in the home and in private motor vehi-
cle transportation. The forecasts of expenditures
reflect the projections from NEMS for the residential
and transportation sectors. The projected household

energy expenditures incorporate the changes in
residential energy prices and motor gasoline price
determined in NEMS, as well as the changes in the
efficiency of energy use for residential end-uses and
in light-duty vehicle fuel efficiency. Average expen-
ditures estimates are provided for households by
income group and Census division.

Residential and Commercial Demand Modules

The Residential Demand Module forecasts consump-
tion of residential sector energy by housing type and
end use, subject to delivered energy prices, availabil-
ity of renewable sources of energy, and housing
starts. The Commercial Demand Module forecasts
consumption of commercial sector energy by building
types and nonbuilding uses of energy and by cate-
gory of end use, subject to delivered prices of energy,
availability of renewable sources of energy, and
macroeconomic variables representing interest rates
and floorspace construction. Both modules estimate
the equipment stock for the major end-use services,
incorporating assessments of advanced technologies,
including representations of renewable energy tech-
nologies and effects of both building shell and appli-
ance standards.

Industrial Demand Module

The Industrial Demand Module forecasts the con-
sumption of energy for heat and power and for feed-
stocks and raw materials in each of 16 industry
groups, subject to the delivered prices of energy and
macroeconomic variables representing employment
and the value of output for each industry. The in-
dustries are classified into three groups—energy-
intensive, non-energy-intensive, and nonmanufactur-
ing. Of the 8 energy-intensive industries, 7 are
modeled in the Industrial Demand Module with
components for boiler/steam/cogeneration, buildings,
and process/assembly use of energy. A representa-
tion of cogeneration and a recycling component are
also included. The use of energy for petroleum refin-
ing is modeled in the Petroleum Market Module, and
the projected consumption is included in the indus-
trial totals.

Transportation Demand Module

The Transportation Demand Module forecasts con-
sumption of transportation sector fuels, including
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petroleum products, electricity, methanol, ethanol,
and compressed natural gas by transportation mode,
vehicle vintage, and size class, subject to delivered
prices of energy fuels and macroeconomic variables
representing disposable personal income, GDP, pop-
ulation, interest rates, and the value of output for
industries in the freight sector. Fleet vehicles are
represented separately to allow analysis of CAAA90
and other legislative proposals, and the module
includes a component to explicitly assess the pene-
tration of alternatively-fueled vehicles.

Electricity Market Module

The Electricity Market Module represents genera-
tion, transmission, and pricing of electricity, subject
to delivered prices for coal, petroleum products, and
natural gas; costs of generation by centralized re-
newables; macroeconomic variables for costs of capi-
tal and domestic investment; and electricity load
shapes and demand. There are four primary sub-
modules—capacity planning, fuel dispatching, fi-
nance and pricing, and load and demand-side man-
agement. Nonutility generation and transmission
and trade are represented in the planning and dis-
patching submodules. The levelized fuel cost of ura-
nium fuel for nuclear generation is directly incorpo-
rated into the Electricity Market Module. All
CAAA90 compliance options are explicitly represent-
ed in the capacity expansion and dispatch decisions.
Both new generating technologies and renewable
technologies compete directly in these decisions. In
addition, several options for wholesale pricing are
included.

Renewable Fuels Module

The Renewable Fuels Module includes submodules
that provide explicit representation of the supply of
wood, municipal solid waste, wind energy, solar
thermal electric and photovoltaic energy, and geo-
thermal energy. It provides cost and performance
.criteria to the Electricity Market Module. The Elec-
tricity Market Module represents market penetra-
tion of renewable technologies used for centralized
electricity generation, and the end-use demand mod-
ules incorporate market penetration of selected off-
grid electric and nonmarketed nonelectric renew-
ables.

Oil and Gas Supply Module

The Oil and Gas Supply Module represents domestic
crude oil and natural gas supply within an inte-
grated framework that captures the interrelation-
ships between the various sources of supply: on-
shore, offshore, and Alaska by both conventional and
nonconventional techniques, including enhanced oil
recovery and unconventional gas recovery from tight
gas formations, Devonian shale, and coalbeds. This
framework analyzes cash flow and profitability to
compute investment and drilling in each of the sup-
ply sources, subject to the prices for crude oil and
natural gas, the domestic recoverable resource base,
and technology. Oil and gas production functions are
computed at a level of 12 supply regions, including
3 offshore and 3 Alaskan regions. This module also
represents foreign sources of natural gas, including
pipeline imports and exports with Canada and Mexi-
co and liquefied natural gas imports and exports.
The crude oil supply curves are input to the Petro-
leum Market Module in NEMS for conversion and
blending into refined petroleum products. The sup-
ply curves for natural gas are input to the Natural
Gas Transmission and Distribution Module.

Natural Gas Transmission and Distribution Module

The Natural Gas Transmission and Distribution
Module represents the transmission, distribution,
and pricing of natural gas, subject to end-use de-
mand for natural gas and the availability of domes-
tic natural gas and natural gas traded on the inter-
national market. The module tracks the flows of
natural gas in an aggregate, domestic pipeline net-
work, connecting the domestic and foreign supply
regions with 12 demand regions. This capability
allows the analysis of impacts of regional capacity -
constraints in the interstate natural gas pipeline
network and the identification of pipeline capacity
expansion requirements. Core and noncore markets
are explicitly represented for natural gas transmis-
sion. Key components of pipeline and distributor
tariffs are included in the pricing algorithms.

Petroleum Market Module

The Petroleum Market Module forecasts prices of
petroleum products, crude oil and product import
activity, and domestic refinery operations, including
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fuel consumption, subject to the demand for petro-
leum products, availability and price of imported
petroleum, and domestic production of crude oil,
natural gas liquids, and alcohol fuels. The module
represents refining activities for the 5 Petroleum
Administration for Defense Districts, using the same
crude oil types as the International Module. It ex-
plicitly models the requirements of CAAA90 and the
costs of new automotive fuels, such as oxygenated
and reformulated gasoline, and includes oxygenate
production and blending for reformulated gasoline.
Costs include capacity expansion for refinery pro-
cessing units. End-use prices are based on the mar-
ginal costs of production, plus markups representing
product distribution costs, State and Federal taxes,
and environmental costs.

Coal Market Module

The Coal Market Module simulates mining, trans-
portation, and pricing of coal, subject to the end-use
demand for coal differentiated by physical character-
istics, such as the heat and sulfur content. The coal
supply curves include a response to capacity utiliza-
tion and fuel costs, as well as reserve depletion,
labor productivity, and factor input costs. Thirteen
coal types are represented, differentiated by coal
rank, sulfur content, and mining process. Production
and distribution are computed for 11 supply and 13
demand regions, using imputed coal transportation
costs and trends in factor input costs. The Coal
Market Module also forecasts the requirements for
U.S. coal exports and imports. The international coal
market component of the module computes trade in
4 types of coal for 16 export and 20 import regions.
Both the domestic and international coal markets
are simulated in a linear program.

Major assumptions for the
Annual Energy Outlook 1997

Table G1 provides a summary of the cases used to
derive the AEQ97 forecasts. For each case, the table
gives the name used in this report, a brief descrip-
tion of the major assumptions underlying the projec-
tions, a designation of the mode in which the case
was run in the NEMS model (either fully integrated,
partially integrated, or standalone), and a reference
to the pages in the body of the report and in this
appendix where the case is discussed.

Assumptions on world oil markets and domestic
macroeconomic activity are primary drivers to the
forecasts presented in AEO97. These assumptions
are presented in the “Market Trends” section. The
following section describes the key regulatory, pro-
grammatic, and resource assumptions that factor
into the projections. More detailed assumptions for
each sector will be available via the ETA Home Page
on the Internet and on the EIA CD-ROM, along with
regional results and other details of the projections.

Building sector assumptions

The buildings sector includes both residential and
commercial structures. Both the National Appliance
Energy Conservation Act of 1987 (NAECA), the
Energy Policy Act of 1992 (EPACT), and the Climate
Change Action Plan (CCAP) contain provisions
which impact future buildings sector energy use.
The provisions with the most significant effect are
minimum equipment efficiency standards. These
standards require that new heating, cooling, and
other specified energy-using equipment meet mini-
mum energy efficiency levels which change over
time. The manufacture of equipment that does not
meet the standards is prohibited.

Residential assumptions. The NAECA minimum
standards [3] for the major types of equipment in
the residential sector are:

e Heat pumps—a 10.0 minimum seasonal energy
efficiency ratio for 1992

e Room air conditioners—an 8.6 energy efficiency
ratio in 1990

e Gas/oil furnaces—a 0.78 annual fuel utilization
efficiency in 1992

e Refrigerators—a standard of 976 kilowatthours
per year in 1990, decreasing to 691 kilowatt-
hours per year in 1993

e Electric water heaters—a 0.88 energy factor in
1990

e Natural gas water heaters—a 0.54 energy factor
in 1990.

Improvements to existing building shells are based
on both energy prices and assumed annual efficiency
increases. New building shell efficiencies relative to
existing construction vary by main heating fuel and
assumed annual increases. The effects of shell im-
provements are modeled differentially for heating
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Table G1. Summary of the AEO97 cases

Integration | Reference | Reference in
Case name Description mode in text Appendix G

Reference Baseline economic growth, world oil price, and Fully

technology assumptions integrated
Low Economic Growth Gross domestic product grows at an average annual rate Fully p. 33

of 1.4 percent, compared to the reference case growth of integrated

1.9 percent.
High Economic Growth Gross domestic product grows at an average annual rate Fully p. 33

of 2.4 percent, compared to the reference case growth of integrated

1.9 percent.
Low World Qil Price World oil prices are $14 per barrel in 2015, compared to  Fully p. 34

) $21 per barrel in the reference case. integrated

High World Oil Price ~ World oil prices are $28 per barrel in 2015, compared to  Fully p. 34

$21 per barrel in the reference case. integrated
Residential: Future equipment purchases based on equipment Standalone p. 45 p. 199
1997 Technology available in 1997. Building shell efficiencies fixed at 1997

levels.
Residential: Cost of best technologies reduced by 35 percent. Standalone p. 45 p. 200
Advanced Technology Building shell efficiencies increase by 50 percent from
Cost Reduction reference values by 2015.
Residential: Future equipment purchases based on most efficient Standalone p. 45 p: 200
High Technology technologies available. Building shell efficiencies

increase by 50 percent from reference values by 2015.
Commercial: Future equipment purchases based on equipment Standalone p. 46 p. 200
1997 Technology available in 1997. Building shell efficiencies fixed at 1997

levels.
Commercial: Cost of best technologies reduced by 35 percent. Standalone p. 46 p. 200
Advanced Technology Building shell efficiencies increase by 50 percent from
Cost Reduction reference values by 2015. _
Commercial: Future equipment purchases based on most efficient  Standalone p. 46 p. 200
High Technology technologies available. Building shell efficiencies

increase by 50 percent from reference values by 2015.
Industrial; Efficiency of plant and equipment fixed at 1997 levels. Standalone p. 47 p. 201
1997 Technology
Industrial: Energy intensity declines at an annual rate of 1.4 Standalone p. 47 p. 201
High Technology percent, compared to 0.9 percent in the reference case.
Transportation: Menu of fuel saving technologies fixed at 1997 Standalone p. 47 p. 202
1997 Technology availability.
Transportation: Efficiency improvements from new technology are 33 Standalone p. 47 p. 202
Rapid Technology percent higher at 50 percent lower cost from reference

values. :
Electricity: All reactors retire 10 years earlier than in the reference Fully p. 52 p. 203
Low Nuclear case. integrated
Electricity: All reactors operate 10 years longer than in the Fully p. 52 p. 203
High Nuclear reference case. integrated
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Table G1. Summary of the AEO97 cases (continued)

Integration | Reference | Reference in
Case name Description - mode in text Appendix G
Electricity: Electricity demand increases at an annual rate of 2.0 Partially p. 53 p. 204
High Demand percent, compared to 1.5 in the reference case. integrated
Electricity: Menu of technologies fixed at the 1996 availability. Partially p. 54 p. 205
Low Technology integrated
Electricity: Advanced generating technologies reach fuil Partially p. 54 p. 205
High Technology commercialization cost earlier than in the reference case. integrated
Oil and Gas: Cost, finding rate, and resource base growth parameters Fully p. 26 p. 206
Slow Technology, adjusted for slower improvement. integrated p. 62
Integrated .
Qil and Gas: Cost, finding rate, and resource base growth parameters Fully p- 26 p. 206
Rapid Technology, adjusted for more rapid improvement. integrated p. 62
Integrated
Qil and Gas: Cost, finding rate, and resource base growth parameters Standalone p. 22 p- 206
Slow Technology, adjusted for slower improvement.
Standalone
Oil and Gas: Cost, finding rate, and resource base growth parameters Standalone p. 26 p. 206
Rapid Technology, adjusted for more rapid improvement.
Standalone
Coal; Low Productivity Productivity declines at an annual rate of 0.1 percent, Standalone p. 68 p. 208
compared to the reference case growth of 3.3 percent.
Coal: High Productivity Productivity grows at an annual rate of 6.7 percent, Standalone p. 68 p. 208
compared to the reference case growth of 3.3 percent.
Coal: Low Wage Labor wage rates decline by 0.5 percent annually. Standalone p. 68 p. 208
Coal: High Wage Labor wage rates increase by 0.5 percent annually. Standalone p. 68 p. 208

and cooling. For space heating, existing and new
shells improve by 11 percent and 29 percent, respec-
tively, by 2015 relative to the 1993 stock average.
For space cooling, the corresponding increases are 10
percent and 24 percent for existing and new build-
ings. Building codes relevant to CCAP are represent-
ed by an increase in the shell integrity of new con-
struction over time.

Other CCAP programs which could have a major
impact on residential energy consumption are the
Environmental Protection Agency’s (EPA) Green
Programs. These programs, which are cooperative
efforts between the EPA and home builders and
energy appliance manufacturers, encourage the
development and production of highly energy-effi-
cient housing and equipment. One of the best known
examples of these programs is the “golden carrot
refrigerator,” a very efficient design that is projected
to be widely available by 1998 and to consume less
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than two-thirds of the energy specified in the 1993
NAECA standard. At fully funded levels, residential
CCAP programs are estimated by program sponsors
to reduce carbon emissions by nearly 9 million met-
ric tons by the year 2000. For the reference case,
carbon reductions are estimated to be 4.3 million
metric tons, primarily because of differences in the
estimated penetration of energy-saving technologies.

In addition to the AEO97 reference case, three cases
using only the residential module of NEMS were
developed to examine the effects of equipment and
building shell efficiencies on residential sector ener-
gy use:

e The 1997 technology case assumes that all future
equipment purchases are based only on the
range of equipment available in 1997. Building
shell efficiencies are assumed to be fixed at 1997
levels.
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® The high technology case assumes that all future
equipment purchases are made from a menu of
technologies that includes only the most efficient
models available in a particular year, regardless
of cost. Building shell efficiencies are assumed to
increase by 50 percent over the reference case
level by 2015.

* The advanced technology cost reduction case
assumes that the best technology within a given
end use and fuel combination will experience a
35-percent reduction in purchase costs. Most of
the decline will occur within the 10-year period
following a technology’s introduction. Building
shells will be at high technology case levels.

Commercial assumptio}zs. Minimum equipment effi-
ciency standards for the commercial sector are man-
dated in the EPACT legislation [4]. Minimum stand-
ards for representative equipment types are:

¢ Central air-conditioning heat pumps—a 9.7 sea-
sonal energy efficiency rating (January 1994)

® Gas-fired forced-air furnaces—a 0.8 annual fuel
utilization efficiency standard (January 1994)

* Fluorescent lamps—a 75.0 lumens per watt
lighting efficacy standard for 4-foot F40T12
lamps (November 1995) and a 80.0 lumens per
watt efficiency standard for 8-foot F96T12 lamps
(May 1994).

Improvements to existing building shells are based
on assumed annual efficiency increases. New build-
ing shell efficiencies relative to existing construction
vary for each of the 11 building types. The effects of
shell improvements are modeled differentially for
heating and cooling. For space heating, existing and
new shells improve by 5 percent and 8 percent, re-
spectively, by 2015 relative to the 1992 averages.

The CCAP programs recognized in the AEO97 refer-
ence case include the expansion of the EPA Green
Lights and Energy Star Buildings programs and
improvements to building shells from advanced
insulation methods and technologies. The EPA green
programs are designed to facilitate cost-effective
retrofitting of equipment by providing participants
with information and analysis as well as participa-
tion recognition. Retrofitting behavior is captured in
the commercial module via discount parameters for
controlling cost-based equipment retrofit decisions

for various market segments. To model programs
such as Green Lights, which target particular end
uses, the AEO97 version of the commercial module
includes end-use-specific segmentation of discount
rates. At fully funded levels, commercial CCAP pro-
grams are estimated by program sponsors to reduce
carbon emissions by nearly 6 million metric tons by
the year 2000. For the reference case, carbon reduc-
tions are estimated to be just over 4.1 million metric
tons in 2000, primarily because of differences in the
estimated penetration of energy-saving technologies.

In addition to the AEO97 reference case, three cases
using only the commercial module of NEMS were
developed to examine the effects of equipment and
building shell efficiencies on commercial sector ener-

gy use:

® The 1997 technology case assumes that all future
equipment purchases are based only on the
range of equipment available in 1997. Building
shell efficiencies are assumed to be fixed at 1997
levels.

® The high technology case assumes that all future
equipment purchases are made from a menu of
technologies that includes only the most efficient
models available in a particular year; regardless
of cost. Building shell efficiencies are assumed to
increase by 50 percent over the reference case
level by 2015.

* The advanced technology cost reduction case
assumes that the two best technologies within a
given end use and fuel combination will experi-
ence a 35-percent reduction in purchase costs.
Most of the decline will occur within the 10-year
period following a technology’s introduction.
Building shells will be at high technology case
levels.

Industrial sector assumptions

Compared to the building sector, there are relatively
few regulations which target industrial sector ener-
gy use. The electric motor standards in EPACT
require a 10-percent increase in efficiency above
1992 efficiency levels for motors sold after 1997 [5].
These standards have been incorporated into the
Industrial Demand Module through the analysis of
process efficiencies for new industrial processes.
These standards are expected to lead to significant
improvements in efficiency since it has been estimat-
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ed that electric motors account for about 60 percent
of industrial process electricity use.

Climate Change Action Plan. Several programs in-
cluded in the CCAP target the industrial sector.
Note that the potential impacts of the Climate Wise
Program are also included in the CCAP impacts.
The intent of these programs is to reduce green-
house gas emissions by lowering industrial energy
consumption. The program offices estimated that full
implementation of these programs would reduce in-
dustrial electricity consumption by 29 billion kilo-
watthours and non-electric consumption by 383 tril-
lion Btu by 2000. However, since the energy savings
associated with the voluntary programs in the CCAP
are, to a large extent, already contained in the
AFEO097 baseline, total CCAP energy savings were
reduced. Consequently, CCAP reduces electricity
consumption by 16 billion kilowatthours and non-
electric energy consumption by 90 trillion Btu. The
non-electric energy is assumed to be steam coal.

For 2010, the program offices estimated electricity
savings of 81 billion kilowatthours and fossil fuel
savings of 650 trillion Btu. For the reason cited
above, these estimates were revised to 47 billion
kilowatthours for electricity and 190 trillion Btu for
fossil fuels. In this situation, carbon emissions would
be reduced by about 10 million metric tons (2 per-
cent) in 2010.

High technology and 1997 technology cases. From
1960 to 1994, the decline in the 10-year moving
average for aggregate industrial energy intensity
was 1.2 percent, with a standard deviation of 1.1
percent. Thus, a change of 1 standard deviation
would approximately double the decline in intensity.
The high technology case emulates this result by
approximately doubling the projected rates of decline
in energy intensity for the energy-intensive indus-
tries. Changes in aggregate energy intensity result
both from changing equipment and production effi-
ciency and from changing composition of industrial
output. Since the composition of industrial output
remains the same as in the reference case, aggregate
intensity falls by only 1.4 percent annually.

The 1997 technology case holds the energy efficiency
of plant and equipment constant at the 1997 level
over the forecast. .

Both cases were run with only the Industrial De-
mand Module rather than as a fully integrated
NEMS run. Consequently, no potential feedback
effects from energy market interactions were cap-
tured.

Transportation sector assumptions

The transportation sector accounts for the two-thirds
of the Nation’s oil use and has been subject to regu-
lations for many years. The Corporate Average Fuel
Economy (CAFE) standards, which mandate average
miles-per-gallon standards for manufacturers, con-
tinue to be widely debated. The projections appear-
ing in this report assume that there will be no fur-
ther increase in the CAFE standards from the cur-
rent 27.5 miles per gallon standard. This
assumption is consistent with the overall policy that
only current legislation is assumed. Furthermore,
compliance with the CAFE standards is assumed in
all years.

EPACT requires that centrally-fueled automobile
fleet operators—Federal, State, and local govern-
ments, and fuel providers (e.g., gas and electric
utilities)—purchase a minimum fraction of alterna-
tive-fuel vehicles [6]. Federal fleet purchases of al-
ternative-fuel vehicles must reach 50 percent of
their total vehicle purchases by 1998 and 75 percent
by 1999. Purchases of alternative-fuel vehicles by
State governments must realize 25 percent of total
purchases by 1998 and 75 percent by 2000. Private
fuel-provider companies are required to purchase 50
percent alternative-fuel vehicles in 1997, increasing
to 90 percent by 1999. Fuel provider exemptions for
electric utilities are assumed to follow the electric
utility provisions beginning in 1998 at 30 percent
and reaching 90 percent by 2001. It is assumed that
the municipal and private business fleet mandates
begin in 2002 at 20 percent and scale up to 70 per-
cent by 2005.

In addition to these requirements, the State of Cali-
fornia has delayed the Low Emission Vehicle Pro-
gram, which now requires that 10 percent of all new
vehicles sold by 2003 meet the “zero emissions re-
quirements.” At present, only electric-dedicated
vehicles meet these requirements. Originally, Mass-
achusetts and New York adopted this program. The
projections currently assume that only California
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and Massachusetts have formally delayed the Low
Emission Vehicle Program.

The projections assume that these regulatic;ns repre-
sent minimum requirements for alternative-fuel-
vehicle sales; consumers are allowed to purchase
more of these vehicles, should vehicle cost, fuel effi-
ciency, range, and performance characteristics make
them desirable. In fact, the projections indicate that
more than the minimum will be purchased, as
shown in Figure 48.

Projections for both vehicle-miles traveled [7] and
ton-miles traveled [8] are calculated endogenously
and are based on the assumption that modal shares,
for example, personal automobile travel versus mass
transit, remain stable over the forecast and track
recent historical patterns. Other important factors
affecting the forecast of vehicle-miles traveled are
personal disposable income per capita; the ratio of
miles driven by females to males in the total driving
population, which increases from 56 percent in 1990
to 80 percent by 2015; and the aging of the largest
segment of the age distribution of the population,
which will slow the growth in vehicle-miles traveled.

Climate Change Action Plan. There are four CCAP
programs that focus on transportation erergy use:
(1) reform Federal subsidy for employer-provided
parking; (2) adopt a transportation system efficiency
strategy; (3) promote telecommuting; and (4) develop
fuel economy labels for tires. The combined assumed
effect of the Federal subsidy, system efficiency, and
telecommuting policies in the AEO97 reference case
is a 1.1-percent reduction in vehicle-miles traveled
(194 trillion Btu). The fuel economy tire labeling
program improved new fuel efficiency by 4 percent
among vehicles that switched to low rolling re-
sistance tires, and resulted in a reduction in fuel
consumption of 40 trillion Btu.

Rapid technology and 1997 technology cases. In the
rapid technology case, fuel efficiency improvements
from new technology over the forecast were set at
33-percent higher incremental technology fuel effi-
ciency improvement levels and at 50 percent of the
reference case technology cost levels for light-duty
vehicles. Similar fuel saving technology efficiency
improvements and cost reductions were applied to
both air and freight truck sectors. The 1997 tech-

nology case assumes that the list of available fuel .

saving technologies is held constant throughout the
forecast at the 1997 level of availability for light-
duty vehicles, air, and freight truck modes. The
1997 technology case and the reference case result
in similar consumption levels for both the air and
freight truck modes because of the lack of low-cost
technology availability and the high capital cost for
the available fuel-saving technologies in the air and
freight truck modes.

Both cases were run with only the Transportation
Demand Module rather than as a fully integrated
NEMS run. Consequently, no potential macro-

economic feedback on travel demand was captured.

Electricity assumptions

Characteristics of generating technologies. The costs
and performance of new generating technologies are
important factors in determining the future mix of
capacity. There are 26 fossil, renewable, and nuclear
generating technologies included in these projec-
tions. Technologies represented include those cur-
rently available as well as those that are assumed to
be commercially available within the horizon of the
forecast. Capital cost estimates and operational
characteristics, such as efficiency of electricity pro-
duction, are used for decisionmaking where it is
assumed that the selection of new plants to be built
is based on least cost subject to environmental con-
straints. The levelized lifetime cost, including fuel
costs, is evaluated and is used as the basis for se-
lecting plants to be built. Details about each of the
generating plant options are described in the de-
tailed assumptions, which will be available via the
EIA Home Page on the Internet and on the EIA
CD-ROM.

Regulation of electricity markets. It is assumed that
electricity producers comply with CAAA90, which
mandates a limit of 8.95 million short tons of sulfur
dioxide emissions by 2000. Utilities are assumed to
comply with the limits on sulfur emissions by retro-
fitting units with flue gas desulfurization (FGD)
equipment, transferring or purchasing sulfur emis-
sion allowances, operating high-sulfur coal units at
a lower capacity utilization rate, or switching to low-
sulfur fuels. The costs for FGD equipment average
approximately $187 per kilowatt, in 1995 dollars,
although the costs vary widely across the regions. It
is also assumed that the market for trading emis-
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sion dllowances is allowed to operate without regula-
tion and that the States do not further regulate the
selection of coal to be used.

The provisions of EPACT include revised licensing
procedures for nuclear plants and the creation of
exempt wholesale generators [9]. These entities are
included among nonutility producers and are
assumed to have a capital structure which is highly
leveraged, compared with that of investor-owned
regulated utilities.

Prices for electricity are assumed to be regulated at
the State level. Prices for the residential, commer-
cial, industrial, and transportation sectors are devel-
oped by classifying costs into four categories: fuel
(including wholesale power purchases), fixed opera-
tion and maintenance, variable operation and main-
tenance, and capital. These costs are allocated to
each of the four customer classes by using the pro-
portion of sales to the class and the contribution of
each class to system peak load requirements. These
allocated costs are divided by the sales to each sec-
tor to obtain electricity prices to the sector.

Energy efficiency and demand-side management.
Improvements in energy efficiency induced by grow-
ing energy prices, new appliance standards, and
utility demand-side management programs are rep-
resented in the end-use demand models. Appliance
choice decisions are a function of the relative costs
and performance characteristics of a menu of tech-
nology options. Utilities have reported plans to
spend more than $2.4 billion per year by 1999.

Representation of utility Climate Challenge partici-
pation agreements. As a result of the Climate Chal-
lenge Program, many utilities have announced
efforts to voluntarily reduce their greenhouse gas
emissions between now and 2000. These efforts
cover a wide variety of programs, including increas-
ing demand-side management (DSM) investments,
repowering (fuel-switching) fossil plants, restarting
nuclear plants that have been out-of-service, plant-
ing trees, and purchasing emission offsets from
international sources. To the degree possible, each
one of the participation agreements was examined to
determine if the commitments made were addressed
in the normal reference case assumptions or wheth-

er they were addressable in NEMS. Programs like

tree planting and emission offset purchasing are not

addressable in NEMS. With regard to the other
programs, they are, for the most part, captured in
NEMS. For example, utilities annually report to EIA
their plans (over the next 10 years) to bring a plant
back on line, repower a plant, life extend a plant,
cancel a previously planned plant, build a new
plant, or switch fuel at a plant. These data are in-
puts to NEMS. Thus, programs that would affect
these areas are reflected in NEMS input data. How-
ever, because many of the agreements do not identi-
fy the specific plants where action is planned, it is
not possible to determine which of the specified
actions, together with their greenhouse gas emis-
sions savings, should be attributed to the Climate
Challenge Program and which are the result of nor-
mal business operations.

Nuclear power. One nuclear unit, Watts Bar 1,
owned by the Tennessee Valley Authority, received
its operating license in 1996. No additional units are
actively under construction; therefore, no new
planned units are assumed to come into service
during the forecast.

In the reference case, nuclear units are assumed to
operate until their license expiration dates, unless
current operating costs exceed 4 cents per kilowatt-
hour. Nuclear units with higher operating costs are
assumed to be retired 10 years before their license
expiration dates. Two standalone side cases were
developed with alternate retirement dates for nucle-
ar units. The low nuclear case assumes that all
reactors retire 10 years earlier than the reference
case retirement dates, while the high nuclear case
assumes 10 additional years of operation.

The average nuclear capacity factor is currently 77
percent and is expected to remain between 76 and
79 percent throughout the forecast. Capacity factor
assumptions are developed at the unit level, and
improvements and losses are forecast based on the
age of the reactor. Unit level projections are aggre-
gated to the regional level for use in the model.

Fossil-steam retirement assumptions. Using current
and historical data from FERC Form 1, existing
plants whose combined operating and fuel costs
exceed 4 cents per kilowatthour are identified for
retirement. These plants are then retired annually
in equal numbers between 1998 and 2003. After
2003, only units reported by utilities as candidates
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for retirement are retired. No nonutility or cogenera-
tion plants are assumed to retire during the projec-
tion period.

High electricity demand case. The high electricity
demand case, which is a standalone case, assumes
that the demand for electricity grows by 2.0 percent
annually between 1995 and 2015, compared with 1.5
percent in the reference case. No attempt was made
to determine the changes necessary in the end-use
sectors needed to result in the stronger demand
growth. The high electricity demand case is a par-
tially integrated run, i.e., the Macroeconomic Activi-
ty, Petroleum Marketing, International Energy, and
end-use demand modules use the reference case
values and are not effected by the higher electricity
demand growth. Conversely, the Oil and Gas, Natu-
ral Gas Transmission and Distribution, Coal Mar-
ket, and Renewable Fuels Modules are allowed to
interact with the Electricity Market Module in the
high electricity demand case.

High and low technology cases. The high technology
case assumes that the advanced generating tech-
nologies will reach their full commegzialization cost
sooner than in the reference case. Input for each
technology is an nth-of-a-kind cost, which occurs
when plant cost estimates approach actual costs and
the effects of “learning by doing” are no longer ob-
served. To get the current overnight cost, the nth-of-
a-kind cost is multiplied by an optimism factor and
a learning factor.

The optimism factor is a measure of the project risk
for the first commercialization of a new technology.
In the reference case, this factor decreases linearly
over the first four plants. For the high technology
case, this factor is halved.

The learning factor captures the decrease in costs
that occurs from “learning by doing.” The learning
function is a log-linear function which decreases the
plant cost by a learning factor for each doubling of
capacity. In the reference case, learning occurs for
the first five units. In the high technology case, cost
reductions due to learning increase by 50 percent
relative to learning in the reference case. In the low
technology case, only those technologies that are
available in 1996 are considered as new capacity
options for the entire projection period.

This is a partially integrated run of the Electricity
Market, Oil and Gas Supply, Natural Gas Trans-
mission and Distribution, Petroleum Market, and
Coal Market Modules.

Renewable fuéls assumptions

Energy Policy Act of 1992. The Renewable Fuels
Module incorporates the provisions of EPACT that
support the development of renewable energy forms.
EPACT provides a renewable electricity production
credit of 1.5 certs per kilowatthour for electricity
produced by wind, applied to plants that become
operational between January 1, 1994, and June 30,
1999 [10]. The credit extends for 10 years after the
date of initial operation. EPACT also includes provi-
sions that allow an investment tax credit of 10 per-
cent for solar and geothermal technologies that gen-
erate electric power [11]. This credit is included as
a 10-percent reduction to the capital costs.

Supplemental Additions. AEO97 includes 1,521
megawatts of assumed new generating capacity
using renewable resources, including 946 megawatts
of planned new capacity additions not reported
among EIA data collections and 575 megawatts
assumed by EIA to be built for reasons not incorpo-
rated in NEMS modeling (such as for testing, invest-
ment, and for distributed applications). Total supple-
mentals include 110 megawatts of geothermal, 670
megawatts of wind, 41 megawatts of solar, and 125
megawatts of biomass. These supplementals include
536 megawatts of mandated new capacity, 525 of
which are in Minnesota (400 megawatts of wind-
powered capacity and 125 megawatts of biomass).
Floors include 320 megawatts of new capacity using
photovoltaics (PV) and 255 megawatts of solar ther-
mal, representing central receiver, dish Stirling, and
trough technologies.

Renewable resources. The major source of renewable
energy for electricity generation is hydroelectric
power. Environmental and other restrictions are
assumed to limit the growth of hydroelectric power,
which grows slightly. The total resources for most
other renewables are theoretically large, for exam-
ple, the amount of sunlight. However, total resources
are not always the relevant measure. Regional char-
acterization is required in order to properly repre-
sent the resource. For example, while the capability
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to produce solar thermal energy is present in all
regions of the United States, it is assumed that solar
thermal energy technologies will penetrate first in
those regions where its economics are most favor-
able. Wind energy resource potential, while large, is
constrained by land-use and environmental factors
that result in the exclusion of some land area within
suitable wind classes. The geographic distribution of
available wind resources is based on a resource
assessment study by the Pacific Northwest Labora-
tory as revised in 1992 [12]. Geothermal energy is
limited geographically to regions in the western
United States with hydrothermal resources of hot
water and steam. Although the potential for biomass
is large, transportation costs limit the amount of the
resource that is economically producible, since bio-
mass fuels have a low thermal conversion factor
(Btu content per weight of fuel). Municipal solid
waste resources are limited by the amount of the
waste that is managed by other methods, such as
recycling or landfills, and by the impact of waste
minimization as a strategy for addressing the waste
problem.

Non-electric renewable energy. The forecast for wood
consumption in the residential sector is based on the
Residential Energy Consumption Survey [13]
(RECS) and data from the Characteristics of New

Housing: 1993, published by the Bureau of the Cen- *

sus [14]. The RECS data provide a benchmark for
Btu of wood use in 1993. The Census data are used
to develop the forecasts of new housing units utiliz-
ing wood. Wood consumption is then computed by
multiplying the number of homes that use wood for
main and secondary space heating by the amount of
wood used. Ground source (geothermal) heat pump
consumption is also based on the latest RECS and
Census data; however, the measure of geothermal
energy consumption is represented by the amount of
primary energy displaced by using a geothermal
heat pump in plaée of an electric resistance furnace.
Solar thermal consumption for water heating is also
represented by displaced primary energy relative to
an electric water heater.

Exogenous projections of active and passive solar
technologies and geothermal heat pumps in the
commercial sector are based on projections from the
National Renewable Energy Laboratory [15]. Indus-
trial use of renewable energy is primarily the use of
wood and wood byproducts in the paper and lumber

industries as well as a small amount of hydropower
for electricity generation.

Oil and gas supply assumptions

Domestic oil and gas economically recoverable re-
sources. The assumed resource levels are based on
analyses of estimates of the economically recoverable
resource base from the U.S. Geological Survey
(USGS) and the Minerals Management Service
(MMS) of the Department of the Interior and the
National Petroleum Council (NPC) [16]. The values
are given as beginning-of-the-year 1990, because
that is the initial year of the model execution. They
have been derived from estimates based in other
years (USGS, 1/1/94; MMS, 1/1/95; NPC, 1/1/91) by
adjusting for reserve additions in the intervening
years.

Economically recoverable resources are those vol-
umes considered to be of sufficient size and quality
for their production to be commercially profitable by
current conventional or nonconventional techniques,
under specified economic conditions. Estimates were
developed on a regional basis. Total lower 48 un-
proved oil resources are assumed to be 96 billion
barrels with 1990 technology and 119 billion barrels
with 2015 technology. Total lower 48 unproved gas
resources are assumed to be 936 trillion cubic feet
with 1990 technology and 1,322 trillion cubic feet
with 2015 technology. Unproved resources comprise
inferred reserves and undiscovered resources. In-
ferred reserves are that part of expected ultimate
recovery from known fields in excess of cumulative
production plus current reserves. Undiscovered re-
sources are located outside oil and gas fields in

. which the presence of resources has been confirmed

by exploratory drilling. '

The assumed lower 48 unproved resource levels with
2015 technology in AEO97 are somewhat lower than
in AEO96—approximately 16 percent and 19 percent
lower for oil and gas, respectively. This is largely
due to a reassessment of the limits of technological
expansion. In addition, the assumed unproved oil
resources with 1990 technology are lower in AEO97
(by approximately 10 percent) than in AEQO96. This
is due primarily to the incorporation of undiscovered
economically recoverable resource estimates from
the U.S. Geological Survey, which for oil are signifi-
cantly lower than assumed in AEO96.
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Climate Change Action Plan (CCAP). The CCAP in-
cludes a program promoting the capture of methane
from coal mining activities to reduce carbon emis-
sions. The methane would be marketed as part of
the domestic natural gas supply. This program
began in 1995. The AEO97 assumption is that it
reaches a maximum annual production level of 19.1
billion cubic feet by 2000.

Technological improvements affecting recovery and
costs. Productivity improvements are simulated by
assuming that the undiscovered recoverable resource
target will expand and the effective cost of supply
activities will be reduced. The total volumes of un-
discovered economically recoverable domestic il and
natural gas resources are assumed to increase over
the 1990-2015 period in response to technological
innovation, as indicated by the volumes cited above.
The increase is due to the development and deploy-
ment of new technologies, such as three-dimensional
seismology and horizontal drilling and completion
techniques. Drilling, operating, and lease equipment
costs are expected to declirie due to technological
progress, at econometrically estimated rates that
vary somewhat by cost and fuel categories, ranging
from roughly 1 to 4 percent, most of them generally
near 2 percent. These technological impacts work
against increases in costs associated with drilling to
greater depths and higher drilling activity levels.

Rapid and slow technology cases. Two alternative
cases were created to assess the sensitivity of the
projections to changes in the assumed rates of prog-
ress in oil and natural gas supply technologies. To
create these cases, oil and natural gas reference case
parameters for the effects of technological progress
on finding rates, drilling, lease equipment and oper-
ating costs, and growth in the undiscovered econom-
ic resource base were adjusted. The two cases were
created by varying parameters that represent the
effects of technological progress on U.S. drilling
lease equipment and operating costs from their
statistically estimated values by one standard
deviation (based on the standard error associated
with each estimated parameter).

Statistically estimated values for U.S. finding rates
were similarly varied (although additional trans-
formations of these statistically estimated values,
based on analyst judgment, were subsequently re-
quired prior to their use as parameters within the

AEO97 analytic framework). Parameters for growth
in the U.S. undiscovered economic resource base
(which are not statistically derived) were also
varied, in proportion to the changes in the tech-
nological progress parameters affecting finding rates
(reserves found per well).

Assumptions relating to natural gas trade with
Canada were also adjusted. Similar to the United
States, adjustments were made to costs, resources,
and finding rates used in deriving the Canadian
natural gas supply curves to reflect different rates of
technological progress. Additionally, exogenously
determined pipeline capacities at the U.S.-Canada
border were adjusted to allow import volumes to
change across the cases. Upper bounds on capacities
were changed to give import volumes the same mar-
ket share they achieved in the reference case.

All other parameters in the model were kept at their
reference case values, including success rates, tech-
nology parameters for other modules, parameters
affecting foreign oil supply, and assumptions about
imports and exports of liquefied natural gas (LNG)
and natural gas trade between the United States
and Mexico. Specific detail by region and resource
category is presented in the supplementary tables to
the Annual Energy Outlook 1997, which will be
available in January 1997 on the EIA FTP site (ftp:/
ftp.eia.doe.gov/pub/forecasting/ae097/tables).

Leasing and drilling restrictions. The projections of
crude oil and natural gas supply assume that cur-
rent restrictions on leasing and drilling will continue
to be enforced throughout the forecast period. At
present, drilling is prohibited along the entire East
Coast, the west coast of Florida, and the West Coast
except for the area off Southern California. In Alas-
ka, drilling is prohibited in a number of areas, in-
cluding the Arctic National Wildlife Refuge. The
projections also assume that coastal drilling activi-
ties will be reduced in response to the restrictions of
CAAA90, which requires that offshore drilling sites
within 25 miles of the coast with the exception of
areas off Texas, Louisiana, Mississippi, and Ala-
bama, meet the same clean air requirements as
onshore drilling sites.

Gas supply from Alaska and LNG imports. The
Alaska Natural Gas Transportation System is
assumed to come on line no earlier than 2005 and
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only after the U.S.-Canada border price reaches
$3.74, in 1995 dollars per thousand cubic feet. The
liquefied natural gas facilities at Everett, Massachu-
setts, and Lake Charles, Louisiana (the only ones
currently in operation) have an operating capacity of
311 billion cubic feet. The facilities at Cove Point,
Maryland, and Elba Island, Georgia, are assumed to
reopen when economically justified, but not before
1998. Should these facilities reopen, total liquefied
natural gas operating capacity would increase to 794
billion cubic feet.

Natural gas transmission and distribution assump-
tions. Consistent with industry restructuring, the
methodology employed in solving for the market
equilibrium assumes that marginal costs are the
basis for determining market-clearing prices for
noncore markets. Core market prices are based on
average cost of service rates minus a credit (to ac-
count for capacity release) that credits a share of the
revenue from interruptible and release capacity
services to holders of firm capacity should those
revenues exceed costs.

Firm transportation rates for pipeline services are
calculated with the assumption that the costs of new
pipeline capacity will be rolled into the existing rate
base (the test for determining whether or not to
build new capacity is based on incremental rates,
however). Although distribution markups to firm
service customers are based on historical data, they
also respond to changes in consumption levels, cost
of capital, and assumed industry efficiency improve-
ments. It is assumed that, independent of changes in
costs related to the cost of capital and consumption
levels, distributor costs for firm service customers
will decline by 1 percent per year.

In determining interstate pipeline tariffs, capital
expenditures for refurbishment over and above that
included in operations and maintenance costs are
not considered, nor are potential future expenditures
for pipeline safety. (Refurbishment costs include any
expenditures for repair and/or replacement of exist-
ing pipe.) Reductions in operations and maintenance
costs and total administrative and general costs as
a result of efficiency improvements are accounted for
on the basis of historical trends.

The vehicle natural gas (VNG) sector is divided into
fleet and non-fleet vehicles. The end-use price of

natural gas to fleet vehicles is based on EIA’s Natu-
ral Gas Annual historical tariffs plus Federal and
State VNG taxes. The price to non-fleet vehicles is
based on the industrial sector firm price plus an
assumed $3 (1987 dollars) dispensing charge plus
taxes. Federal taxes of $0.50 (1994 dollars) per thou-
sand cubic feet plus corresponding State taxes are
levied starting in 1994.

CCAP initiatives to increase the natural gas share
of total energy use through Federal regulatory re-
form (Action 23) are reflected in the new methodolo-
gy for the pricing of pipeline services. This method-
ology is consistent with recent signals from FERC
that show receptivity to alternative ratemaking and
a desire to provide an atmosphere that fosters effi-
cient capacity release. Provisions of the CCAP to
expand the Natural Gas Star program (Action 32)
are assumed to recover 35 billion cubic feet of natu-
ral gas per year by the year 2000 that otherwise
might be lost to fugitive emissions. This is phased in
by recovering an additional 7 billion cubic feet per
year from 1996 through 2000, and by recovering the
full 35 billion cubic feet from 2000 through the end
of the forecast period.

Petroleum market assumptions

The petroleum refining and marketing industry is
assumed to incur large environmental costs to com-
ply with CAAA90 and other regulations. Invest-
ments related to reducing emissions at refineries are
represented as an average annualized expenditure.
Costs identified by the National Petroleum Council
[17] are allocated among the prices of liquefied pe-
troleum gases, gasoline, distillate, and jet fuel,
assuming they are recovered in the prices of light
products. The lighter products, such as gasoline and
distillate, are assumed to bear a greater amount of
these costs because demand for these products is
less price-responsive than for the heavier products.

Petroleum product prices also include additional
costs resulting from requirements for new fuels,
including oxygenated and reformulated gasolines
and low-sulfur diesel. These additional costs are
determined in the representation of refinery opera-
tions by incorporating specifications and demands
for these fuels. Demands for traditional, reformulat-
ed, and oxygenated gasolines are disaggregated from
composite gasoline consumption based on market
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share assumptions for each Census Division. The
expected oxygenated gasoline market shares assume
wintertime participation of carbon monoxide non-
attainment areas and year-round participation of
Minnesota beginning in 1995.

Starting in 1995, reformulated gasoline is assumed
to be consumed in the nine serious ozone nonattain-
ment areas required by CAAA90 and in areas in 12
States and the District of Columbia that voluntarily
opted into the program [18]. The reformulated gaso-
line is assumed to account for about 36 percent of
annual gasoline sales throughout the AEO97 fore-
cast

Reformulated gasoline reflects the “Complex Model”
definition as required by the EPA. AE0O97 projec-
tions also reflect California’s statewide requirement
for severely reformulated gasoline beginning in
1996. Throughout the forecast, traditional gasoline
is blended according to 1990 baseline specifications,
to reflect CAAA90 “antidumping” requirements
aimed at preventing traditional gasoline from be-
coming more polluting.

AEQ97 assumes that the 54 cent per gallon tax
credit for gasoline blended with ethanol will not
expire in 2000 and will remain at 54 cents per gal-
lon throughout the forecast.

AEQ97 assumes that State taxes on gasoline, diesel,
jet fuel, M85, and E85 increase with inflation, as
they have tended to in the past. Federal taxes which
have increased sporadically in the past are assumed
to stay at 1996 nominal levels (a decline in real
terms).

Coal market assumptions

Resource base. Estimates of recoverable coal reserves
are based on the EIA Demonstrated Reserve Base
(DRB) of in-ground coal resources of the United
States. Resource estimates from the DRB are corre-
lated with coal quality data from other sources to
create a Coal Reserves Data Base. Estimates are
developed on a regionally disaggregated basis.

In certain coal-producing regions, the DRB estimates
have been augmented by a proration of inferred
resources. The extent of augmentation varies by
State and coal type, based on the currency of DRB

estimates and the amount of inferred coal that
meets criteria related to seam thickness, depth, and
overburden. The purpose of this change is to repre-
sent expected additions to demonstrated reserves
that would occur in later years of the forecast. The
effect of the change is to reduce somewhat mine-
mouth and delivered prices in that period.

Productivity. Technological advances in the coal
industry, such as continuous mining, contribute to
increases in productivity, as measured in average
tons of coal per miner per hour. Productivity im-
provements are assumed to continue but to decline
in magnitude over the forecast horizon. Different
rates of improvement are assumed by region and by
mine type, surface and deep. On a national basis,
labor productivity is assumed to improve at a rate of
3.3 percent per year, declining from an annual rate
of 8.0 percent in 1995 to approximately 2 percent
over the 2010 to 2015 period. In the alternative
cases that were run to examine the impacts of differ-
ent labor productivity assumptions, the annual
growth rates for productivity were increased and
decreased by region and mine type, based on histori-
cal variations in labor productivity. The rapid and
slow productivity cases were developed by adjusting
the AEO97 reference case productivity path by 2
standard deviations, although productivity growth
rates were adjusted gradually with full variation
from the reference case phased in by 2000. The
resulting national average productivities attained in
2015 (in short tons per hour) were 19.69 in the high
productivity case and 5.27 in the low productivity
case, compared with 10.27 in the reference case.

In the reference case, labor wage rates for coal mine
production workers are assumed to remain constant
in real terms over the forecast period. In the alter-
native low wage case and high wage case that were
run to examine the effects of different labor cost
escalation rates, wages were assumed to decline and
increase by 0.5 percent per year in real terms, re-
spectively.

The productivity and wage cases were run without
allowing demands to shift in response to changing
prices. If demands had been allowed to shift, the
price changes would be smaller, since minemouth
prices vary with the levels of capacity utilization
required to meet demand.
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Appendix H
Conversion Factors

Table H1. Heat Rates

Approximate
Fuel Units Heat Content
Coal !
Production ..............ooiiiiiaal, million Btu per short ton 21.352
Consumption .......cvvevnininnnninn.. million Btu per short ton 21.010
CokePlants .......cocvveivivvnvnnnn, million Btu per short ton 26.800
Industrial .............. Crereanaanees million Btu per short ton 22.068
Residential and Commercial ............. million Btu per short ton 23.112
Electric Utilities .. .......ocoeeevinatt. million Btu per short ton 20.573
Imports ......ooiiiiiiiiiiia, million Btu per short ton . 25.000
COEXPOMS i, million Btu per short ton 26.329
CoalCoke vovvvnenriiiiiernnrnnnrenens million Btu per short ton 24.800
Crude Oit
Production .............ccoiiiiiail, million Biu per barre! 5.800
Imports «..veeeiir e million Btu per barrel 5.948
Petroleum Products
COonSUMPUONZ . . ... veeeeeeeeenneennns, million Btu per barre! 5.309
Motor Gasoling® . .. vveeenneeneeennss million Btu per barrel 5.199
Jet Fuel (Keroseng) ................... million Btu per barrel 5.670
Distillate Fuel Qil .............c.ooul.. million Btu per barrel 5.825
Residual Fuel Gil ..................... million Biu per barrel 6.287
Liquefied Petroleum Gas .. .............. million Btu per barrel 3.625
Kerosene ........covvvvvnnnnnnnn... million Btu per barrel 5.670
Petrochemical Feedstocks .............. million Btu per barre! 5.630
Unfinished Oils .. ...ovvvvennvnennnnn. million Btu per barrel 5.800
IPOMS® e vv ettt eeeeaannnss million Btu per barrel 5.420
BXPOMS? . et million Btu per barrel 5.640
Natural Gas Plant Liquids .
Production® .........ceeieiiirinnnn... million Btu per barrel 3.794
Natural Gas
Production, Dry ........cvvinnnnnnnnn. Btu per cubic foot 1,028
Consumption .........cvovvieiininn... Btu per cubic foot 1,028
Non-glectric Utilities ................... Btu per cubic foot 1,029
Electric Ufilities .. .........oevvna... Btu per cubic foot 1,022
Imports ......coiiiiiiii i Btu per cubic foot 1,022
EXpORS oot Btu per cubic foot 1,022
Electricity Consumption ................. Btu per kilowatthour 3,412
Electricity Component
Plant Generation Efficiency (heat rate)
Fossil Fuel Steam .................... Btu per kilowatthour 10,280
Nuclear Energy .........covvivevnn.n. Btu per kilowatthour 10,678
Geothermal® .......ooiiiiiiiin., Btu per kilowatthour 32,391
Biomass® ........oiiiiiiee s Btu per kilowatthour 8,979
Municipal Solid Waste® . ................ Btu per kilowatthour 16,377

1Conversxon factors vary from year to year. 1994 values are reported.

Conversnon factors vary from year to year. 1998 values are reported.

3Conversion factors vary from year to year. Values shown are for units entering service in 2000.

Source: Energy Information Administration, AEO97 National Energy Modeling System, run AEO97B.D100296K.
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Conversion Factors

Table H2. Metric Conversion Factors

I multiplied by | Conversion Factor I equals I Metric Unit

United States Unit
Mass
Pounds (Ib) X 0.453 692 37 = kilograms (kg)
Short tons (2000 Ib) X 0.907 1847 = metrctons (1)
Distance
Miles X 1.609 344 = kilometers (km)
Energy
British thermal unit (Btu)" X 1055.056 = joules {J)
Kilowatthours X 36 = megajoules (MJ)
Volume
Barrels of ol (bbl) X 0.158 987 3 = cubic meters (m’)
Cubic feet (%) X 0.028 316 85 = cubic meters (%)
Gallons (gal) X 3785412 = liters (L)
Area
Square feet (ff) X 0.092 903 04 = square meters (m%)

The Btu used in this table is the Intemational Table Btu adopted by the Fifih International
Conference on Properties of Steam (London, UK, 1956). '
Note: Spaces have been inserted after every third digit to the right of the decimal for ease of reading.
Source: Energy Information Administration, Annual Energy Review 1995, DOE/EIA-0384(95) (Wash-
ington DC, July 1996), Table B1.

Table H3. Metric Prefixes

Unit Muitiple Prefix Symbol
10° kito k
108 mega M
10° giga G
10 tera T
10" peta P
1018 exa E

Source: Energy Information Administration, Annual Energy Review
1995, DOE/EIA-0384(95) (Washington, DC, July 1996), Table B2, and
EIA, Office of Statistical Standards.
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Appendix I .
Fax-On-Demand

Data tables for the reference case of AEO97 are
available via Fax-On-Demand, with data for 1994 to
2015. Supplementary tables providing regional and
other detail from the AEO97 reference case will be
available by January 31, 1997. To obtain document
numbers for supplementary tables, follow the direc-
tions below and request document 101.

To use the EIA’s Fax-On-Demand system, dial (202)
586-3550. All international customers must phone in
from a fax machine. A voice will guide you through
the system. When prompted for a document number,
enter the document number of the table you want.

DNozl;n;z-lt Description/Source Pages

101 | Directory of all EIA documents in the Fax-On-Demand System multi
383001 | Total Energy Supply and Distribution Summary from AEO97, Table Al 2
383002 | Energy Consumption by Sector and Source from AEO97, Table A2 6
383003 |Energy Prices by Sector and Source from AEO97, Table A3 4
383004 | Residential Sector Key Indicators and Consumption from AEQ97, Table A4 4
383005 | Commercial Sector Key Indicators and Consumption from AE097, Table A5 4
383006 | Industrial Sector Key Indicators and Consumption from AEO97, Table A6 2
383007 | Transportation Sector Key Indicators and Delivered Energy Consumption from 2

AEQ97, Table A7

383008 | Electricity Supply, Disposition, and Prices from AEQ97, Table A8 2
383009 | Electricity Generating Capability from AEO97, Table A9 4
383010 |Electricity Trade from AEO97, Table A10 2
383011 | Petroleum Suppiy and Disposition Balance from AE0Q97, Table A1l 2
383012 | Petroleum Product Prices from AEO97, Table A12 2
383013 |Natural Gas Supply and Disposition from AE097, Table A13 2

383014 |Natural Gas Prices, Margins, and Revenues from AE'097,'Tab1e Al4 2
383015 | Oil and Gas Supply from AEQ97, Table A15 2
383016 | Coal Supply, Disposition, and Prices from AE097, Table A16 2
383017 |Renewable Energy Generating Capacity and Generation from AEQ97, Table A17 2
‘383018 Renewable Energy Consumption by Sector and Source from AE097, Table A18 2
383019 | Carbon Emissions by Sector and Source from AEO97, Table A19 2
383020 | Macroeconomic Indicators from AE097, Table A20 ' 2
383021 |International Petroleum Supply and Disposition Summary from AE097, 4

Table A21
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Index

A
Acronyms list, 84
Alaska
crude oil exports from, 8, 64
natural gas from, 59, 206-207
Alaska Natural Gas Transportation System,
206-207
Alternative-fuel vehicles (AFVs)
demand for and drawbacks of, 23
Energy Policy Act of 1992 and, 23, 44
gasoline prices and sales of, 44
market share of, 44
projections for, 23
Annual Energy Outlook 1996 (AE096), 2, 10, 205
Annual Energy Outlook 1997 (AEO9T)
availability of, x
carbon emission projections in, 5
consumption projections in, 3-4
electricity generation projections in, 4
energy efficiency projections in, 4-5
forecast comparisons with, 76-83
general projections in, ix, 27, 31, 194-195
limitations of projections in, ix-x
price projections in, 2
production projections in, 2-3
Annual Energy Outlook 1997 assumptions
building sector, 197, 199-200
coal market, 208
electricity, 202-204
industrial sector, 200-201
oil and gas supply, 205-207
overview of, 197
petroleum market, 207-208
renewable fuels, 204-205
summary of cases, 198-199
transportation sector, 201-202
Arctic National Wildlife Refuge, 9

B
Bonneville Power Administration (BPA), 19, 21
Building sector

AE097 assumptions for, 197, 199-200

energy consumption in, 25-26

C
California Public Utility Commission, 17

Canada, natural gas imports from, 3, 59
Carbon emissions
from building sector energy use, 26
CCAP programs to reduce, 200, 201

energy consumption and, 37
by fuel, 73
open access and, 12
per capita, 72
projections for, 5, 6, 22, 52, 72, 194
by sector, 72
Characteristics of New Housing: 1993 (Bureau of
the Census), 205
Clean Air Act Amendments of 1990 (CAAA90)
compliance with, 202, 207
nitrogen oxide emissions and, 10, 11, 74
provisions of, 8, 194, 196,-208
reformulated gasoline program and, 12
sulfur dioxide emissions and, 71, 74
Climate Challenge Program
function of, 5, 8, 72, 73
impact of, 8, 203
Climate Change Action Plan (CCAP)
building sector and, 26
function of, 5
programs of, 72, 199, 201, 206
provisions of, 8, 197, 207
transportation energy use and, 202
Climate Wise Program
function of, 5, 8, 72
impact of, 8, 201
Coking coal, 70
Coal consumption
carbon emissions from, 73
electricity demand and, 53, 70
non-electricity, 70
projections for, 4, 29, 41
sulfur dioxide emissions from, 71
Coal industry
AE097 assumptions for, 208
effect of transportation costs on, 69
exports from, 71 .
forecast comparisons on, 81-83
Coal Market Module (NEMS), 197
Coal prices
labor productivity and, 68
projections for, 2, 67
Coal production
projections for, 3
in western mines, 67
COB electricity index, 21
Cogenerators, 49
Commercial Demand Module (NEMS), 195
Commercial sector
AEQ97 assumptions for, 197, 200
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Index

carbon emissions in, 5, 72
energy consumption in, 3, 40, 70
energy efficiency in, 40, 41
forecast comparisons on growth in, 77
natural gas prices in, 61

Conversion factors, 210-211

Corporate Average Fuel Economy (CAFE)

standards, 23, 201
Crude oil. See also specific entries under Oil

drilling projections for, 589
equivalency summary, 180-183
export of Alaskan, 8, 64
production projections for, 2-3

Crude oil prices
projections for, 2, 57
refined product costs and, 66

D
Daschle, Thomas, 13
Data Resources, Inc. (DRI), 76-83, 195
Demonstrated Reserve Base (DRB), 208
Drilling

projections for, 58

regulation of, 206
DRI/McGraw-Hill (DRI) forecasts, 33

E

Economic growth
case comparisons, 124-151
cases in high and low, 33
coal consumption and, 69
electricity demand and, 69
electricity generating capacity and, 53
forecast comparisons on, 76
investment share and, 33
natural gas prices and production and, 62
projections for, 32
by sectors, 32

transportation sector energy consumption and

43
Electricity consumption
in industrial sector, 41
programs to reduce, 201
projections for, 4, 38, 48
by railroads, 194
in residential sector, 39
Electricity futures, 19-21
Electricity generation
capital costs and, 51, 54
carbon emissions from, 72, 73

from coal, 53, 70, 71
economic growth and, 53, 69
from geothermal energy, 54
impact of CAAA90 on, 8
from natural gas, 28-29, 51, 53, 60
nitrogen oxide emissions from, 74
projections for, 4, 50
sulfur dioxide emissions from, 74
transmission facilities and, 9, 11-12, 21
wind-powered, 55
Electricity industry
AEQ97 assumptions for, 202-204
competition in, 16-17, 20
deregulation of, 16-19
forecast comparisons on, 78, 79
regulation of, 202-203
sales projections for, 48
Electricity Market Module (NEMS), 196
Electricity prices
for building sector, 25
projections for, 2, 50
Emissions of Greenhouse Gases in the United
States 1995 (EIA), 194
Energy consumption. See also specific types of
energy
in building sector, 25, 26
carbon emissions and, 37, 72
in commercial sector, 3, 40, 70
forecast comparisons on, 76-77
growth in, 87
in industrial sector, 41, 42
projections for, 3-6
in residential sector, 3, 39, 70
Energy efficiency. See also specific types of energy
in commercial sector, 40, 41
projections for, 4-5
in residential sector, 45, 46
standards for, 25, 200
in transportation sector, 43, 47
trends in, 22-24
Energy Information Administration (EIA)
CD-ROM, 197, 202
data generated by, 194
FTP site, 206
Home Page, x, 197, 202
projections of, ix
Energy intensity
changes in manufacturing, 42
decline in, 4, 37, 46
in industrial sector, 47
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Index

projections for, 6
Energy Policy Act of 1992 (EPACT)
alternative-fuel vehicles and, 23, 44
efficiency standards in, 25, 200
impact of, 16
provisions of, 8, 16, 197, 201, 203, 204
utility ownership and, 49
wind generation and, 55
Energy prices. See also specific types of energy
in AEO96 vs. AEO97, 2
building sector, 25, 26
projections for, 2, 6
Energy production, 2-3, 6. See also specific types of
energy
Energy Star Builders Program (EPA), 200
Energy Star Financing Program (EPA), 26
Environmental Protection Agency (EPA)
green programs of, 26, 199, 200
nitrogen oxide emission monitoring by, 11
nitrogen oxide standards issued by, 8
reformulated gasoline programs and, 13
Exempt wholesale generators (EWGs), 16

F

Fax-On-Demand system, 212
Federal Energy Regulatory Commission (FERC)
exempt wholesale generators and, 16
Form 1, 203
interstate transmission line access in electricity
markets and, 9
natural gas industry regulation and 9
nitrogen oxide emissions and, 11, 12
Orders 888 and 889 and, 9, 11, 16
Futures market
electricity, 19-21
natural gas, 20

G

Gas Research Institute (GRI), 76-83

Gasoline. See also Reformulated gasoline (RFG)
AE097 assumptions for, 207-208
alternative-fuel vehicle sales and price of, 44
consumption increases for, 43
regulations affecting, 12-13

Geothermal energy
consumption of, 205
electricity generation from, 54
projections for, 3, 29

“Golden carrot refrigerator,” 199

Green Lights Program, 26, 200

Green Programs (EPA), 26, 199, 200
Greenhouse gas emissions. See also specific
emissions
CCAP provisions for, 8, 72
programs to reduce, 201
projections by sector for, 72

H
Household Expenditures Module (NEMS), 195
Hydropower '
AEQ97 assumptions for, 204-205
consumption projections for, 4
natural gas prices and, 29

i
Industrial Demand Module (NEMS), 195, 200, 201
Industrial sector
AEQ97 assumptions for, 200-201
carbon emissions in, 72
energy consumption in, 41
energy intensity in, 47
Industrial steam, 70
International Module (NEMS), 195
Internet. See Energy Information Agency (EIA),

Home Page
Iraqi oil production, 34
J
Jeffords, James M., 12
L

Labor productivity, 68
Leasing, 9, 206
Legislation/regulations
AEQ97 projections and, 8
electricity, 17
gasoline, 12-13
natural gas, 9-10
nitrogen oxide emissions, 10-11
open access and, 11-12
recent, 8-9
Liquefied natural gas (LNG), 59
Low Emission Vehicle Program (LEVP),
44, 201-202

M

Macroeconomic Activity Module (NEMS), 195
Marketing costs, of heating oil, 66

Mezxico, 59

Municipal solid waste (MSW), 29, 54
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National Appliance Energy Conservation Act of
1987 (NAECA), 25, 197, 199
National Energy Modeling System (NEMS)
applications for, 194
- component modules of, 194-197
macroeconomic activity module within, 33
projections generated from, ix, 194
National Renewable Energy Laboratory, 205
Natural gas consumption
carbon emissions from, 73
for electricity generation, 53, 60
in industrial sector, 41
natural gas prices and, 27, 28
projections for, 3
in residential sector, 39
Natural gas futures, 20
Natural gas imports, 3, 59
Natural gas industry
AFEO097 assumptions for, 205-207
capacity additions in, 49
forecast comparisons on, 78, 80
leasing and drilling in, 58, 206
regulatory actions affecting, 9-10
technological advances in, 27-29
Natural gas prices
in building sector, 25
in commercial and residential sector, 61
to electricity suppliers, 50
gas consumption and, 27
generating capacity and, 29
projections for, 2, 27-28, 57
technology assumptions and, 62
Natural gas production
in alternative technology cases, 63
cost of, 57
projections for, 3
sources of, 59
Natural Gas Star Program, 207
Natural Gas Transmission and Distribution
Module (NEMS), 196 -
New York Mercantile Exchange (NYMEX), 19, 20
New York Public Service Commission (NYPSC),
17-18
Nitrogen oxide emissions
from electricity generation, 74
open access and, 12
standards for, 8, 10-11, 74
North American Free Trade Agreement (NAFTA),
59

Notice of Proposed Rulemaking (NOPR) (FERC), 9
Nuclear generation

AEQO97 assumptions for, 203

capacity factors and, 49, 52

plant operation lifetimes and, 52

o)
Oil and Gas Supply Module (NEMS), 196
Oil consumption
carbon emissions from, 73
gap between production and, 64
import share of, 65
in industrial sector, 41
projections for, 4, 34, 57
in transportation sector, 21-25, 38, 66
Oil exports, Alaskan, 8
Oil imports
OPEC and Persian Gulf share of, 35, 36
projections for, 8, 6
as share of oil consumption, 65
Oil industry .
AEOQO97 assumptions for, 207-208
forecast comparisons on, 81, 82
technological advances in, 26-29
Oil prices
case comparisons, 152-179
coal transportation costs and, 69
forecast comparisons on, 76
fuel efficiency and, 23
growth in world, 34
Oil production
gap between consumption and, 64
leasing and drilling restrictions and, 206
projections for, 2-3, 64
reserve additions and, 58
Oil supply
AEO097 assumptions for, 205
non-OPEC, 35
Omnibus Budget Reconciliation Act of 1993, 8, 66
Open access rule, 11-12
Order 888 (FERC), 11, 18
Order 889 (FERC), 11, 16
Organization of Petroleum Exporting Countries
(OPEC)
imports from, 35, 36
production in, 2, 34
Outer Continental Shelf Deep Water Royalty
Relief Act of 1995, 8
Ozone Transport Assessment Group (OTAG),
11, 13
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Pacific Gas and Electric (PG&E), 19
PacificCorp, 19
Petroleum. See specific entries under Oil
Petroleum Market Module (NEMS), 196-197
Photovoltaic (PV) generation, 56
Pipéline services
FERC regulations affecting, 9
projections for, 60
rates for, 61, 207"
Portland General Electric, 19, 21
Prices. See Energy prices
Public Utility Commission of the State of Maine
(MPUCQC), 18
Public Utility Regulatory Policies Act of 1978
(PURPA)
effects of, 49
qualifying facility provision of, 20
réquirements of, 16

R
Railroads
coal traffic profits and, 69
electricity consumption by, 194
Rebuild America program, 26
Reference case forecast, 96-123
Refinery operations, 36, 65
Reformulated gasoline (RFG). See also Gasoline
demand for, 207-208 )
programs for, 12, 13
Refrigeration, 39
Regulations. See Legislation/regulations
Renewable Fuels Module (NEMS), 196
Residential Demand Module (NEMS), 195
Residential Energy Consumption Survey (RECS),
205
Residential sector
AE097 assumptions for, 197, 199-200
carbon emissions in, 5, 72
efficient technologies and energy use in, 45, 46
energy consumption in, 3, 39, 70
forecast comparisons on growth in, 77
natural gas prices in, 61

S
Saudi Arabia, oil production in, 35
Short-Term Energy Outlook (STEO) (EIA), 195
Side cases, 184-193
Solar photovoltaic (PV) generation, 56
Solar thermal generation, 56
Space heating, 39
State Energy Data Report, 194
Sulfur dioxide emissions

from coal consumption, 71

from electricity generation, 74

T
Technological advances

in AEO96 and AEO97, 2

in coal industry, 208

coal mine labor productivity and, 68

as dynamic in energy market, x

in electricity generation, 38

in oil and gas supply technology, 26-29
Transportation Demand Module (NEMS),

195-196, 202

Transportation sector

AEQ97 assumptions for, 194, 201-202

carbon emissions in, 5, 72

forecast comparisons on growth in, 77-78

oil consumption in, 21-25, 38, 66

rapid growth in energy consumption in, 38, 43

use of energy efficient technologies in, 43, 47

U
Unbundling, 10

\'}

Voluntary Reporting of Greenhouse Gases 1995,
5,8

w

Water heaters, 46
Watts Bar I, 4, 203
WEFA Group, 76-83
Wind generation, 55
Wood energy, 205
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The Energy Information Administration
National Energy Modeling System/Annual Energy Outlook

Conference
Crystal Gateway Marriott, Arlington, VA March 17, 1997
8:30 a.m. Opening Remarks - Jay E. Hakes, Administrator, Energy Information Administration

8:45-9:15 a.m. Overview of the Annual Energy Outlook 1997
- Mary J. Hutzler, Director, Office of Integrated Analysis and Forecasting,
Energy Information Administration

9:15-10:00 a.m. Keynote Address - Larry E. Ruff, Managing Director, Putnam, Hayes and Bartlett, Inc.,
speaking on electricity restructuring

Morning Sessions Afternoon Sessions - A Afternoon Sessions - B
10:15 a.m. - 12:00 p.m. 1:15 p.m. - 3:00 p.m. 3:15 p.m. - 5:00 p.m.
1, New Generating Technologies 1. Blectricity Restructuring: Competition 1. Electricity Prices under a Competitive
Penetration and Cost in Current Markets Environment
2. Oil Import Dependence: U.S. Supply 2. Natural Gas Supply 2. International: Demand in Developing
and Refining Capacity 3. Transportation Demand and Fuel Countries
3, Electricity Demand in Buildings and Efficiency 3. Coal Supply and Distribution
the Industrial Sector
5:00 p.Jn. Adjourn
Hotel

The conference will be held at the Crystal Gateway Marriott, not to be confused with the Crystal City Marriott.

The Crystal Gateway Marriott is located near the Crystal City Metro subway station at 1700 Jefferson Davis Highway,
Arlington, VA 22202.

For room reservations, contact the Czstal Gatewaz Marriott direcﬂz bz Telthone: (703) 920-3230 or Fax: (703) 979-6332.
Information
For further information, contact Susan H. Shaw, Energy Information Administration, at (202) 586-4838, sshaw@eia.doe.gov,

or Sharon Wood, Decision Analzsis Comoration of VirEinia, at (703) 893-5087.
Conference Registration
Conference registration is free, but space is limited. Please register by March 5, 1997.

To register, mail this form to:

Decision Analysis Corporation of Virginia

1600 Spring Hill Road, Suite 230

Vienna, VA 22182 Please print or type information requested below:

Phone: (703) 893-5087

Fax: (703)893-7104 Name:

I plan to attend the following sessions: Title:
Morning Organization:
—New Generating Technologies )
____Oil Import Dependence : Street:
%ﬁi}e:’t;fty Demand City, State, Zip Code:
____Blectricity Restructuring: Competition in Telephone:

Current Markets Fak:
____Natural Gas Supply ’
____Transportation Demand and Fuel Efficiency
Afternoon B
____EBlectricity Prices under a Competitive

Enyironment

International: Demand in Developing Countries
__._Coal Supply and Distribution
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