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The Annual Energy Outlook 2001 (AEO2001) pre-

sents midterm forecasts of energy supply, demand,

and prices through 2020 prepared by the Energy

Information Administration (EIA). The projections

are based on results from EIA’s National Energy

Modeling System (NEMS).

The report begins with an “Overview” summarizing

the AEO2001 reference case. The next section,

“Legislation and Regulations,” discusses evolving

legislative and regulatory issues. “Issues in Focus”

discusses the macroeconomic projections, world oil

and natural gas markets, oxygenates in gasoline,

distributed electricity generation, electricity indus-

try restructuring, and carbon dioxide emissions. It is

followed by the analysis of energy market trends.

The analysis in AEO2001 focuses primarily on a

reference 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 those cases are provided in

Appendixes A through C. Alternative cases explore

the impacts of varying key assumptions in NEMS—

e.g., technology penetration. The major results for

the alternative cases are shown in Appendix F.

Appendix G briefly describes NEMS, the AEO2001

assumptions, and the alternative cases.

The AEO2001 projections are based on Federal,

State, and local laws and regulations in effect on

July 1, 2000. Pending legislation and sections of

existing legislation for which funds have not been

appropriated are not reflected in the forecasts.

Historical data used for the AEO2001 projections

were the most current available as of July 31, 2000,

when most 1999 data but only partial 2000 data were

available. Historical data are presented in this

report for comparative purposes; documents refer-

enced in the source notes should be consulted for offi-

cial data values. The projections for 2000 and 2001

incorporate the short-term projections from EIA’s

September 2000 Short-Term Energy Outlook.

The AEO2001 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 205c of the Department of Energy Organiza-

tion Act of 1977 (Public Law 95 91), which requires

the EIA Administrator to prepare annual reports on

trends and projections for energy use and supply.
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Preface

The projections in AEO2001 are not statements of

what will happen but of what might happen, given

the assumptions and methodologies used. The

projections are business-as-usual trend forecasts,

given known technology, technological and demo-

graphic trends, and current laws and regulations.

Thus, they provide 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 remain 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. Projections 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 of the events that shape energy

markets are random and cannot be anticipated,

including severe weather, political disruptions,

strikes, and technological breakthroughs. In addi-

tion, future developments in technologies, demo-

graphics, and resources cannot be foreseen with

any degree of certainty. Many key uncertainties in

the AEO2001 projections are addressed through

alternative cases.

EIA has endeavored to make these projections as

objective, reliable, and useful as possible; however,

they should serve as an adjunct to, not a substitute

for, analytical processes in the examination of pol-

icy initiatives.

The Office of Integrated Analysis and Forecasting dedicates this report

in memory of Richard Newcombe (1941-2000).

Richard worked on the coal forecasts in past AEOs; his expertise and

understanding of the coal industry, as well as his attention to detail, are greatly missed.
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Key Energy Issues to 2020

Currently, most attention in energy markets is

focused on near-term issues of world oil supply and

prices, U.S. natural gas prices, and the transition to

restructured electricity markets in several regions of

the country. The Annual Energy Outlook 2001

(AEO2001) addresses the longer-term trends of elec-

tricity industry restructuring, fossil fuel supply and

prices, and the impacts of economic growth on pro-

jected energy use and carbon dioxide emissions.

AEO2001 does not project short-term events, such as

supply disruptions or severe weather.

The AEO2001 projections assume a transition to full

competitive pricing of electricity in States with spe-

cific deregulation plans—California, New York, New

England, the Mid-Atlantic States, Illinois, Texas,

Oklahoma, Michigan, Ohio, Arizona, New Mexico,

and West Virginia. Other States are assumed to con-

tinue cost-of-service electricity pricing. A transition

from regulated to competitive prices over a 10-year

period from the beginning of restructuring in each

region, and implementation of the provisions of Cali-

fornia legislation regarding price caps, are assumed.

Increased competition in electricity markets is also

represented through assumed changes in the finan-

cial structure of the industry and efficiency and oper-

ating improvements.

World oil prices fell sharply through most of 1997

and 1998, due in part to economic developments

in East Asia and the resulting oversupply of oil.

Beginning in 1999, actions by the Organization of

Petroleum Exporting Countries (OPEC) and some

non-OPEC countries to restrain oil production have

increased world oil prices. U.S. natural gas prices

have also increased in 2000 due to higher than

expected demand and to tight supplies caused by

reduced drilling in reaction to low prices in 1998. Oil

and gas markets are addressed on pages 27 and 28.

The projected growth rate of the U.S. economy,

measured by gross domestic product (GDP), is con-

siderably higher in AEO2001 than in AEO2000, an

average annual rate of 3.0 percent from 1999 to 2020,

compared with 2.1 percent in AEO2000. Although

part of the upward revision results from statistical

and definitional changes in the National Income and

Product Accounts, the projections also reflect a more

optimistic view of long-run economic growth, which

results in higher forecasts of energy consumption

and carbon dioxide emissions in AEO2001 than in

AEO2000. The macroeconomic projections are dis-

cussed on pages 22 and 56.

Prices

The average world oil price is projected to increase

from $17.35 per barrel in 1999 (1999 dollars) to

about $27.60 per barrel in 2000, falling to about

$20.50 per barrel by 2003. In 2020, the projected

price reaches $22.41 per barrel (Figure 1), similar to

the AEO2000 projection of $22.33 per barrel. Higher

demand in the forecast is offset by higher resource

estimates from the U.S. Geological Survey. Projected

prices over the next several years are higher in

AEO2001 than in AEO2000 due to the production

cutbacks by OPEC and several non-OPEC nations, a

lag in the response of non-OPEC producers to price

increases, and renewed demand growth in Asia.

Figure 1. Fuel price projections, 1999-2020:

AEO2000 and AEO2001 compared (1999 dollars)

World oil demand is projected to increase from 75.5

million barrels per day in 1999 to 117.4 million bar-

rels per day in 2020—higher than the AEO2000 pro-

jection of 112.4 million barrels per day—due to

higher projected demand in the United States, the

Middle East, the former Soviet Union, the Pacific

Rim developing countries, and China. Projected

growth in production in both OPEC and non-OPEC

nations leads to relatively slow projected growth of

prices through 2020. OPEC oil production is

expected to reach 57.6 million barrels per day in

2020, nearly double the 29.9 million barrels per day

in 1999, assuming sufficient capital to expand pro-

duction capacity. The United Nations resolution lim-

iting Iraqi oil exports is assumed to remain in place

through 2001. Once sanctions are lifted, Iraqi oil pro-

duction is expected to reach 3.5 million barrels per

day within 2 years and about 5 million barrels per

day within a decade.
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The June 2000 recoverable oil resources assessment

by the U.S. Geological Survey raised world resources

by about 700 billion barrels from the 1994 assess-

ment. As a result, non-OPEC oil production is ex-

pected to increase from 44.8 million barrels per day

to 59.5 million barrels per day between 1999 and

2020, or 2.9 million barrels per day higher than in

AEO2000. Production from the Caspian Basin is

expected to reach 6 million barrels per day by 2020

with continued expansion of production from the off-

shore regions of West Africa and the North Sea. Both

Brazil and Colombia are expected to be producing

1 million barrels per day before 2005, and production

in Mexico and Canada is also expected to increase.

The average wellhead price of natural gas is pro-

jected to increase from $2.08 per thousand cubic feet

in 1999 to about $3.30 per thousand cubic feet in

2000 and 2001, then decline through 2004. The pro-

jected price reaches $3.13 per thousand cubic feet in

2020, $0.28 per thousand cubic feet higher than in

AEO2000, due to higher projected demand. Price

increases are expected to be slowed by technological

improvements in natural gas exploration and pro-

duction. Average delivered prices are projected to

increase at a slower rate than the wellhead price due

to assumed cost reductions from efficiency improve-

ments in the industry.

In AEO2001, the average minemouth price of coal is

projected to decline from $16.98 per ton in 1999 to

$12.70 per ton in 2020, the same price projected in

AEO2000. Through 2020, the price is expected to

decline due to increasing productivity in mining, a

shift to lower-cost western production, and competi-

tive pressures on labor costs.

Average electricity prices are projected generally to

decline from 6.7 cents per kilowatthour in 1999 to 6.0

cents in 2020, increasing slightly at the end of the

forecast due to rising natural gas prices. In 2020, the

projected price is slightly higher than the 5.9 cents

per kilowatthour projected in AEO2000. Higher pro-

jections for natural gas prices and for electricity

demand—which would require more investment in

new generating capacity—lead to the higher price

projections. Electricity industry restructuring is

expected to contribute to lower prices through

reductions in operating and maintenance, adminis-

trative, and other costs. Federal Energy Regulatory

Commission actions on open access and other

changes for competitive markets enacted by some

State public utility commissions are included in the

projections, as noted above. Because not all States

have deregulated their electricity markets, the pro-

jections do not represent a fully restructured elec-

tricity market. State legislative actions to deregulate

the electricity industry are discussed on page 41.

Consumption

Total energy consumption is projected to increase

from 96.1 quadrillion British thermal units (Btu) to

127.0 quadrillion Btu between 1999 and 2020, an

average annual increase of 1.3 percent. In 2020, this

forecast is about 6 quadrillion Btu higher than pro-

jected in AEO2000, primarily because higher pro-

jected economic growth leads to higher demand

forecasts in all end-use sectors.

Total residential energy consumption is projected to

grow at an average rate of 1.2 percent per year, with

the most rapid growth expected for computers, elec-

tronic equipment, and appliances. In 2020, the pro-

jected residential demand is 24.4 quadrillion Btu, 1.4

quadrillion Btu higher than in AEO2000. Higher

projected economic growth results in higher fore-

casts for both disposable personal income and hous-

ing starts, increasing equipment purchases and

raising the projected housing stock in 2020 by 1.5

percent. AEO2001 also forecasts that new houses

will become larger over time.

Commercial energy demand is projected to grow at

an average annual rate of 1.4 percent, reaching 20.8

quadrillion Btu in 2020, 2.6 quadrillion Btu higher

than in AEO2000. With higher projected economic

growth in AEO2001, commercial floorspace is pro-

jected to grow more rapidly and, in 2020, is esti-

mated to be 11 percent higher than projected in

AEO2000. The most rapid increases in energy use

are expected for computers, office equipment, and

telecommunications and other equipment.

Industrial energy demand is projected to increase at

an average rate of 1.0 percent per year, reaching 43.4

quadrillion Btu in 2020, 1.2 quadrillion Btu higher

than in AEO2000. With higher projected economic

growth, total industrial gross output is estimated to

grow at an average annual rate of 2.6 percent from

1999 to 2020, compared with 1.9 percent in

AEO2000; however, recent data indicate more rapid

improvements in industrial energy intensity than

previously estimated. Also, average annual growth

in non-energy-intensive manufacturing is expected

to be 3.3 percent, compared with 1.2 percent

for energy-intensive manufacturing. Through 2020,
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more rapid assumed declines in industrial energy

intensity, compared with AEO2000, are projected to

offset some of the increase in demand that might be

expected with higher industrial output. Cogenera-

tion capacity is projected to increase by 19 gigawatts

by 2020, 10 gigawatts more than in AEO2000.

Energy demand for transportation is projected to

grow at an average annual rate of 1.8 percent, to 38.5

quadrillion Btu in 2020, 1.0 quadrillion Btu higher

than in AEO2000. In AEO2001, the projections for

light-duty vehicle and freight travel are higher than

in AEO2000 as a result of higher projected growth in

personal income and industrial output. Higher light-

duty vehicle travel in the forecast is partially offset

by higher vehicle efficiency. New vehicle efficiency in

2020 is projected to be higher by 0.9 and 1.9 miles per

gallon for new cars and light trucks, respectively,

than in AEO2000, due to a reevaluation of the com-

petitive potential of advanced technology vehicles.

The projections incorporate 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, including the refrigerator

and fluorescent lamp ballast standards that become

effective in July 2001 and April 2005, respectively.

These are the only standards that are finalized with

effective dates and specific efficiency levels.

Electricity demand is projected to grow by 1.8 per-

cent per year from 1999 through 2020, higher than

the rate of 1.3 percent forecast for the same period in

AEO2000. The higher demand projection results

from higher projected economic growth and a reeval-

uation of the potential for growth in electricity use

for a variety of residential and commercial appli-

ances and equipment, including personal computers.

The overall demand for natural gas in the U.S.

energy economy is projected to grow by 2.3 percent

per year on average (Figure 2), from 21.4 trillion

cubic feet in 1999 to 34.7 trillion cubic feet in 2020,

primarily as a result of rapid projected growth in

demand for electricity generation (excluding cogen-

erators), which is expected to triple between 1999

and 2020. The AEO2001 forecast for total natural

gas demand in 2020 is 3.2 trillion cubic feet higher

than in AEO2000, mainly as a result of higher pro-

jected demand for natural gas in the electricity gen-

eration sector.

In AEO2001, total coal consumption is projected to

increase from 1,035 million tons in 1999 to 1,297 mil-

lion tons in 2020, an average increase of 1.1 percent

per year. The 2020 projection is 18 million tons

higher than in AEO2000, due to higher projected

demand for industrial uses and for electricity gener-

ation, which constitutes about 90 percent of the

demand for coal.

Petroleum demand is projected to grow from 19.5

million barrels per day in 1999 to 25.8 million in

2020—an average rate of 1.3 percent per year—led

by growth in the transportation sector, which

accounts for about 70 percent of U.S. petroleum con-

sumption. Projected demand in 2020 is higher than

in AEO2000 by 730 thousand barrels per day pri-

marily due to a higher projection for transportation

fuel use.

Renewable fuel consumption, including ethanol for

gasoline blending, is projected to grow at an average

rate of 1.1 percent per year through 2020, primarily

as a result of State mandates. In 2020, about 55 per-

cent of renewables are used for electricity generation

and the rest for dispersed heating and cooling, indus-

trial uses (including cogeneration), and fuel blend-

ing. The AEO2001 forecast for renewable energy

demand in 2020 is 0.4 quadrillion Btu higher than in

AEO2000, mainly due to higher projected use of bio-

mass in the industrial sector.

Figure 2. Energy consumption by fuel, 1970-2020

(quadrillion Btu)

Energy Intensity

Between 1970 and 1986, energy intensity, measured

as energy use per dollar of GDP, declined at an aver-

age annual rate of 2.3 percent as the economy shifted

to less energy-intensive industries and more efficient

technologies in light of energy price increases

(Figure 3). With slower price increases (and price
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declines in some sectors) and growth of more energy-

intensive industries, intensity declines moderated to

an average of 1.3 percent per year between 1986 and

1999. Energy intensity is projected to decline at an

average annual rate of 1.6 percent through 2020 as

efficiency gains and structural shifts in the economy

offset the expected growth in demand for energy ser-

vices. The projected improvement is more rapid than

in AEO2000, due to more rapid projected efficiency

improvements in the industrial sector and growth in

the non-energy-intensive industries.

Figure 3. Energy use per capita and per dollar of

gross domestic product, 1970-2020 (index, 1970 = 1)

Energy use per person generally declined from 1970

through the mid-1980s, then rose as energy prices

fell. Per capita energy use is projected to increase

slightly in the forecast as efficiency gains only par-

tially offset higher demand for energy services.

Electricity Generation

Electricity generation fueled by natural gas and coal

is projected to increase through 2020 to meet grow-

ing demand for electricity and offset the projected

retirement of existing nuclear units (Figure 4). The

AEO2001 projections for generation from natural

gas, coal, and nuclear power are higher than in

AEO2000 as a result of higher projected electricity

demand and improved operating costs and perfor-

mance of nuclear plants. The share of natural gas

generation is projected to increase from 16 percent in

1999 to 36 percent in 2020, and the coal share is pro-

jected to decline from 51 percent to 44 percent,

because electricity industry restructuring favors the

less capital-intensive and more efficient natural gas

generation technologies.

Nuclear generating capacity is projected to decline

from 1999 to 2020 but remains higher than in

AEO2000 due to a reevaluation of the costs of life

extension and higher projected natural gas prices.

Retirements of nuclear plants in the forecast are

based on operating and life extension costs compared

with the cost of new generating capacity. Of the 97

gigawatts of nuclear capacity available in 1999, 26

gigawatts is projected to be retired by 2020, and no

new plants are expected to be constructed by 2020.

The use of renewable energy technologies for elec-

tricity generation is projected to grow slowly because

of the relatively low costs of fossil-fired generation

and because electricity restructuring favors less cap-

ital-intensive natural gas technologies over coal and

baseload renewables. Where enacted, State renew-

able portfolio standards, which specify a minimum

share of generation or sales from renewable sources,

contribute to the expected growth of renewables.

Total renewable generation, including cogenerators,

is projected to increase by 0.7 percent per year and is

similar to the projection in AEO2000.

Figure 4. Electricity generation by fuel, 1970-2020

(billion kilowatthours)

Production and Imports

U.S. crude oil production is projected to decline at an

average annual rate of 0.7 percent from 1999 to 2020,

to 5.1 million barrels per day. Advances in explora-

tion and production technologies do not offset declin-

ing oil resources. This forecast is 0.2 million barrels

per day lower in 2020 than in AEO2000. Projected

production is higher in the earlier years of the fore-

cast when projected prices are higher, contributing

to lower production later. Projected increases in nat-

ural gas plant liquids production and refinery gains

generally offset the decline in crude oil production

(Figure 5). The share of petroleum demand met by

net imports is projected to increase from 51 percent

in 1999 (measured in barrels per day) to 64 percent

in 2020, the same as in AEO2000, due to rising

demand (Figure 6).
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Figure 5. Energy production by fuel, 1970-2020

(quadrillion Btu)

Figure 6. Net energy imports by fuel, 1970-2020

(quadrillion Btu)

U.S. natural gas production is projected to increase

from 18.7 trillion cubic feet in 1999 to 29.0 trillion

cubic feet in 2020, an average annual rate of 2.1 per-

cent, due to growing demand. Projected production is

2.6 trillion cubic feet higher in 2020 than in

AEO2000. Net imports of natural gas, primarily

from Canada, are projected to increase from 3.4 tril-

lion cubic feet in 1999 to 5.8 trillion cubic feet in

2020. Net imports of liquefied natural gas are

expected to increase to 0.7 trillion cubic feet by 2020

as two facilities in the United States—Elba Island,

Georgia, and Cove Point, Maryland—are expected to

reopen in 2003.

Coal production is projected to increase at an aver-

age annual rate of 0.9 percent, from 1,105 million

tons in 1999 to 1,331 million tons in 2020, as pro-

jected domestic demand grows. Projected production

in 2020 is 15 million tons higher than in AEO2000,

due to higher demand. U.S. net coal exports are

projected to decline through 2020, with Euro-

pean demand for U.S. coal expected to decline for

environmental reasons and as a result of competition

from other producers.

Renewable energy production is projected to

increase from 6.6 quadrillion Btu in 1999 to 8.3 qua-

drillion Btu in 2020, with growth in geothermal,

wind, biomass, and landfill gas generation, indus-

trial biomass, and ethanol. Renewables production

in 2020 is estimated to be 0.3 quadrillion Btu higher

than in AEO2000, as a result of higher expected use

of biomass in the industrial sector.

Carbon Dioxide Emissions

Carbon dioxide emissions from energy use are

projected to increase at an average rate of 1.4 per-

cent per year from 1,511 to 2,041 million metric tons

carbon equivalent between 1999 and 2020 (Figure 7).

Projected emissions in 2020 are higher by 62 million

metric tons carbon equivalent than in AEO2000, due

mainly to higher projected economic growth. Higher

projected growth in households, commercial floor-

space, industrial output, and disposable income

leads to higher forecasts for end-use demand and

electricity generation. Partly offsetting these trends

are more rapid projected declines in industrial

energy intensity and higher projected nuclear gener-

ation than in AEO2000.

Figure 7. Projected U.S. carbon dioxide emissions

by sector and fuel, 1990-2020 (million metric tons

carbon equivalent)

The projections do not include future legislative or

regulatory actions that might be taken to reduce car-

bon dioxide emissions but do include certain volun-

tary actions to reduce energy demand and emissions.

Carbon dioxide emissions and international negotia-

tions for emissions reductions are discussed on pages

45 and 97.
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Table 1. Summary of results for five cases

Sensitivity Factors 1998 1999

2020

Reference

Low
Economic

Growth

High
Economic

Growth

Low
World Oil

Price

High
World Oil

Price

Primary Production (quadrillion Btu)

Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.68 15.08 14.79 14.08 15.42 13.21 16.34

Natural Gas. . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.19 19.16 29.79 27.44 31.17 28.99 29.80

Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.76 23.09 26.95 25.97 29.42 26.20 27.66

Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . 7.19 7.79 6.13 5.91 6.31 6.09 6.09

Renewable Energy . . . . . . . . . . . . . . . . . . . . . . 6.62 6.58 8.31 7.91 8.75 8.19 8.37

Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.65 1.65 0.34 0.32 0.34 0.33 0.40

Total Primary Production . . . . . . . . . . . . . . . 73.10 73.35 86.30 81.64 91.40 83.02 88.67

Net Imports (quadrillion Btu)

Petroleum (including SPR) . . . . . . . . . . . . . . . . 20.95 21.12 35.22 32.18 38.76 39.57 32.38

Natural Gas. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.06 3.46 5.94 5.72 5.96 5.87 5.66

Coal/Other (- indicates export) . . . . . . . . . . . . . -1.41 -0.85 -0.47 -0.52 -0.36 -0.47 -0.47

Total Net Imports . . . . . . . . . . . . . . . . . . . . . 22.60 23.73 40.69 37.38 44.36 44.97 37.57

Discrepancy . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.86 0.94 -0.04 0.05 -0.10 0.60 -0.17

Consumption (quadrillion Btu)

Petroleum Products . . . . . . . . . . . . . . . . . . . . . 37.16 38.03 50.59 46.73 54.82 52.74 49.49

Natural Gas. . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.96 21.95 35.57 33.00 36.97 34.68 35.31

Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.61 21.43 26.20 25.19 28.77 25.45 26.92

Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . 7.19 7.79 6.13 5.91 6.31 6.09 6.09

Renewable Energy . . . . . . . . . . . . . . . . . . . . . . 6.63 6.59 8.31 7.92 8.76 8.20 8.38

Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.29 0.34 0.23 0.23 0.23 0.23 0.23

Total Consumption . . . . . . . . . . . . . . . . . . . . 94.84 96.14 127.03 118.98 135.86 127.39 126.42

Prices (1999 dollars)

World Oil Price

(dollars per barrel). . . . . . . . . . . . . . . . . . . . . . . 12.02 17.35 22.41 21.16 23.51 15.10 28.42

Domestic Natural Gas at Wellhead

(dollars per thousand cubic feet). . . . . . . . . . . . 2.02 2.08 3.13 2.66 3.68 3.01 3.25

Domestic Coal at Minemouth

(dollars per short ton) . . . . . . . . . . . . . . . . . . . . 18.02 16.98 12.70 12.79 12.80 12.84 12.87

Average Electricity Price

(cents per kilowatthour). . . . . . . . . . . . . . . . . . . 6.8 6.7 6.0 5.6 6.4 5.9 6.1

Economic Indicators

Real Gross Domestic Product

(billion 1996 dollars) . . . . . . . . . . . . . . . . . . . . 8,516 8,876 16,515 14,757 18,202 16,565 16,474

(annual change, 1999-2020). . . . . . . . . . . . . . — — 3.0% 2.5% 3.5% 3.0% 3.0%

GDP Chain-Type Price Index

(index, 1996=1.00) . . . . . . . . . . . . . . . . . . . . . 1.029 1.045 1.680 1.907 1.472 1.674 1.686

(annual change, 1999-2020). . . . . . . . . . . . . . — — 2.3% 2.9% 1.6% 2.3% 2.3%

Real Disposable Personal Income

(billion 1996 dollars) . . . . . . . . . . . . . . . . . . . . 6,165 6,363 11,842 10,907 12,739 11,902 11,786

(annual change, 1999-2020). . . . . . . . . . . . . . — — 3.0% 2.6% 3.4% 3.0% 3.0%

Gross Manufacturing Output

(billion 1992 dollars) . . . . . . . . . . . . . . . . . . . . 3,704 3,749 6,726 6,149 7,735 6,730 6,724

(annual change, 1999-2020). . . . . . . . . . . . . . — — 2.8% 2.4% 3.5% 2.8% 2.8%

Energy Intensity

(thousand Btu per 1996 dollar of GDP) . . . . . . 11.14 10.84 7.70 8.07 7.47 7.69 7.68

(annual change, 1999-2020) . . . . . . . . . . . . . . — — -1.6% -1.4% -1.8% -1.6% -1.6%

Carbon Dioxide Emissions

(million metric tons carbon equivalent) . . . . . . 1,495 1,511 2,041 1,916 2,193 2,051 2,033

(annual change, 1999-2020) . . . . . . . . . . . . . . — — 1.4% 1.1% 1.8% 1.5% 1.4%

Notes: Specific assumptions underlying the alternative cases are defined in the Economic Activity and International Oil Markets sections
beginning on page 56. 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, petroleum products,
unfinished oils, alcohols, ethers, and blending components. Other net imports include coal coke and electricity. Some refinery inputs appear as
petroleum product consumption. Other consumption includes net electricity imports, liquid hydrogen, and methanol.

Sources: Tables A1, A19, A20, B1, B19, B20, C1, C19, and C20.
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Introduction

Because analyses by the Energy Information Admin-

istration (EIA) are required to be policy-neutral, the

projections in this Annual Energy Outlook 2001

(AEO2001) are based on Federal, State, and local

laws and regulations in effect on July 1, 2000. The

potential impacts of pending or proposed legislation,

regulations, and standards—and sections of existing

legislation for which funds have not been appropri-

ated—are not reflected in the projections.

Federal legislation incorporated in the projections

includes the National Appliance Energy Conserva-

tion Act of 1987; the Clean Air Act Amendments of

1990 (CAAA90); the Energy Policy Act of 1992

(EPACT); the Omnibus Budget Reconciliation Act of

1993, which adds 4.3 cents per gallon to the Federal

tax on highway fuels [1]; the Outer Continental Shelf

Deep Water Royalty Relief Act of 1995; the Tax

Payer Relief Act of 1997; the Federal Highway Bill of

1998, which includes an extension of the ethanol tax

incentive; and the new standards for the sulfur con-

tent of motor gasoline. AEO2001 assumes the contin-

uation of the ethanol tax incentive through 2020.

AEO2001 also assumes that State taxes on gasoline,

diesel, jet fuel, M85, and E85 will increase with infla-

tion and that Federal taxes on those fuels will con-

tinue at 1999 levels in nominal terms. Although the

above tax and tax incentive provisions include “sun-

set” clauses that limit their duration, they have been

extended historically, and AEO2001 assumes their

continuation throughout the forecast.

AEO2001 also incorporates regulatory actions of the

Federal Energy Regulatory Commission (FERC),

including Orders 888 and 889, which provide open

access to interstate transmission lines in electricity

markets, and other FERC actions to foster more

efficient natural gas markets. State plans for the

restructuring of the electricity industry and State

renewable portfolio standards are incorporated as

enacted. As of July 1, 2000, 24 States and the District

of Columbia had passed legislation or promulgated

regulations to restructure their electricity markets.

CAAA90 requires a phased reduction in vehicle

emissions of regulated pollutants, to be met primar-

ily through the use of reformulated gasoline. In addi-

tion, under CAAA90, there is a phased reduction in

annual emissions of sulfur dioxide by electricity gen-

erators, which in general are capped at 8.95 million

tons per year in 2010 and thereafter, although

“banking” of allowances from earlier years is permit-

ted. CAAA90 also calls for the U.S. Environmental

Protection Agency (EPA) to issue standards for the

reduction of nitrogen oxide (NOx) emissions; the fore-

cast includes NOx caps for States where they have

been finalized, as discussed later in this section. The

impacts of CAAA90 on electricity generators are dis-

cussed in “Market Trends” (see page 99).

The provisions of EPACT focus primarily on reduc-

ing energy demand. They require minimum building

efficiency standards for Federal buildings and

other new buildings that receive federally backed

mortgages. Efficiency standards for electric motors,

lights, and other equipment are required, and Fed-

eral, State, and utility vehicle fleets are required to

phase in vehicles that do not rely on petroleum prod-

ucts. The projections include only those equipment

standards for which final actions have been taken

and for which specific efficiency levels are provided,

including the refrigerator standard that goes into

effect in July 2001 and the standard for fluorescent

lamp ballasts that goes into effect in April 2005. A

discussion of the status of efficiency standards is

included later in this section.

Energy combustion is the primary source of anthro-

pogenic (human-caused) carbon dioxide emissions.

AEO2001 estimates of emissions do not include

emissions from activities other than fuel combus-

tion, such as landfills and agriculture, nor do they

take into account sinks that absorb carbon dioxide,

such as forests.

The AEO2001 reference case projections include

analysis of the programs in the Climate Change

Action Plan (CCAP)—44 actions developed by the

Clinton Administration in 1993 to achieve the stabi-

lization of greenhouse gas emissions (carbon dioxide,

methane, nitrous oxide, and others) in the United

States at 1990 levels by 2000. CCAP was formulated

as a result of the Framework Convention on Climate

Change, which was adopted at the United Nations

on May 9, 1992, and opened for signature at Rio de

Janeiro on June 4, 1992. As part of the Framework

Convention, the economically developed signatories,

including the United States, agreed to take volun-

tary actions to reduce emissions to 1990 levels. Of

the 44 CCAP actions, 13 are not related either to

energy combustion or to carbon dioxide and, conse-

quently, are not incorporated in the analysis.

Although CCAP no longer exists as a unified pro-

gram, most of the individual programs, which are

generally voluntary, remain. The impacts of those

programs are included in the projections. The projec-

tions do not include carbon dioxide mitigation

actions that may be enacted as a result of the Kyoto
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Protocol, which was agreed to on December 11, 1997,

but has not been ratified, or other international

agreements (see “Issues in Focus,” page 51, for fur-

ther discussion of carbon dioxide emissions and the

Kyoto Protocol).

Nitrogen Oxide Emission Caps

On September 24, 1998, the EPA promulgated rules

to limit NOx emissions in 22 eastern and midwestern

States. The rules, commonly referred as the “NOx

SIP Call,” called for capping summer season—May

through September—power plant NOx emissions

beginning in 2004. The rules were initially repre-

sented with the proposed emissions budgets in the

Annual Energy Outlook beginning in 1999; however,

several industry groups challenged the regulations,

and the U.S. Court of Appeals for the District of

Columbia Circuit (D.C. Circuit) issued an order pre-

venting EPA from implementing them. Conse-

quently, the rules were not represented in AEO2000.

On March 3, 2000, the D.C. Circuit issued an order

upholding the SIP Call with minor revisions—

removing facilities in the State of Wisconsin from the

program and asking EPA to review the requirements

for facilities in Georgia and Missouri. As a result,

AEO2001 represents the provisions of the SIP Call

for the 19 States where the NOx caps have been final-

ized. The SIP Call is represented as a cap and trade

program under which individual companies can

choose to comply by reducing their own emissions or

by purchasing allowances from other companies that

have more than they need. The specific limits for

each State are given in Table 2.

FERC Order 2000

Throughout the 1990s, the FERC has taken steps to

bring competition to wholesale electricity markets. It

has attempted to open access to the interstate elec-

tricity transmission system to all market partici-

pants. In 1996, FERC issued Orders 888 and 889,

requiring transmission-owning utilities to make

their facilities available to others under the same

prices, terms, and conditions they charge them-

selves. They were also required to develop informa-

tion systems to provide real-time data on the amount

of transmission capacity they had available at any

given point in time and the prices, terms, and condi-

tions for using it.

In 1999, the FERC continued its efforts with the

issuance of Order 2000, referred to as the “Region-

al Transmission Organizations (RTO) Order,” on De-

cember 20, 1999 [2]. The FERC has come to believe

that many of the operational and reliability issues

now facing the electricity industry can best be

addressed by regional institutions rather than by

individual utilities operating their own systems. As

stated by the FERC, “Appropriate regional transmis-

sion institutions could: (1) improve efficiencies in

transmission and grid management; (2) improve grid

reliability; (3) remove remaining opportunities for

discriminatory transmission practices; (4) improve

market performance; and (5) facilitate lighter

handed regulation” [3]. As a result, Order 2000

requires that transmission-owning utilities file a

proposal for an RTO by October 15, 2000, and have

the RTO operating by December 15, 2001.

The FERC has not attempted to define what the

appropriate regions are, how many RTOs there

should be, or how they should be organized. The

details are left to the utilities to propose. Essentially,

Order 2000 goes a step beyond the open access provi-

sions of Orders 888 and 889, requiring utilities to put

their transmission systems under the control of inde-

pendent regional institutions.

Although the FERC plans to allow utilities consider-

able flexibility in their RTO proposals, it has speci-

fied certain key functions that an RTO must provide,

including tariff administration and design, conges-

tion management, parallel path flow, provision of

ancillary services, real-time information on total

transmission and available transmission capability,

market monitoring, transmission system planning

and expansion, and interregional coordination.

Essentially, the RTO is responsible for planning,

operating, and monitoring the transmission system

under its control. It is to operate independently of
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State Emissions cap

Alabama 30.60

Connecticut 5.20

Delaware 5.00

District of Columbia 0.20

Illinois 36.60

Indiana 51.80

Kentucky 38.80

Maryland 13.00

Massachusetts 14.70

Michigan 29.50

New Jersey 8.20

New York 31.20

North Carolina 32.70

Ohio 51.50

Pennsylvania 46.00

Rhode Island 1.60

South Carolina 19.80

Tennessee 26.20

Virginia 21.00

West Virginia 24.05

Table 2. Summer season NOx emissions budgets for

2003 and beyond (thousand tons per season)



the transmission-owning utilities and ensure that all

market participants have equal access to the ser-

vices of the transmission system. At this time, the

future regional organization of the wholesale elec-

tricity market is unclear.

Updates on State Renewable Portfolio
Standards and Renewable Energy
Mandates

Environmental and other interests have spurred the

introduction of 10 State-level renewable portfolio

standard (RPS) programs, as well as other mandates

to build new electricity generating capacity powered

by renewable energy [4]. The 10 States identified as

having renewable portfolio standards are Arizona,

Connecticut, Maine, Massachusetts, Nevada, New

Jersey, New Mexico, Pennsylvania, Texas, and Wis-

consin. The State RPS programs vary widely in spe-

cifics, but all require that increasing percentages of

the State’s electricity supply be provided from a

menu of eligible renewable energy resources. The

mandates also vary in detail, but all tend to identify

the technologies to be used and the amounts of

capacity to be built.

Texas and New Jersey account for the two largest

blocks of new renewable energy generating capacity

projected to result from RPS programs in AEO2001.

The Texas RPS specifies that 2,000 megawatts of

new renewable energy generating capacity be built

in Texas by 2009, with increasing interim require-

ments and individual utilities’ shares assigned in

proportion to their retail sales. Utilities may gener-

ate the power themselves or purchase credits from

others with surplus qualifying generation; produc-

tion from some existing facilities can also contribute

to reducing a utility’s requirements. Although the

Texas RPS includes biomass, geothermal, hydroelec-

tricity, and solar energy technologies, wind and land-

fill gas are expected to provide most of the new

capacity to meet the RPS. Large new wind facilities

already have been announced or contracted in

response to the program.

New Jersey’s RPS specifies increasing percentages

of sales, such that 4 percent of each New Jersey

retail electricity provider’s sales are to be supplied by

renewables (excluding hydroelectric) by 2012. Qual-

ifying generating units located outside New Jersey

may contribute to the renewables share, and a trad-

ing program is being developed. Biomass and landfill

gas are expected to be the primary renewables used

to meet New Jersey’s RPS, along with some new

wind capacity. Estimates for new generating capac-

ity under the RPS are included in AEO2001.

California imposes a non-RPS form of renewable

energy mandate, using a funding requirement under

Assembly Bill 1890 (A.B. 1890) to collect $162 mil-

lion from ratepayers of investor-owned utilities. Vol-

untarily proposed renewable energy projects bid

competitively for support on a per-kilowatthour

incentive basis. Winning capacity in the A.B. 1890

process is expected to include primarily wind, geo-

thermal, and landfill gas projects. In August 2000,

California extended the A.B. 1890 mandate, includ-

ing additional funding. Specifics of a revised imple-

mentation plan are expected in early 2001.

Estimates for new generating capacity under the

original A.B. 1890 are included in AEO2001, but

because no specifics are available, AEO2001 does not

include estimates for additional new capacity that

would result from the August extension.

FERC Order 637

On February 9, 2000, the FERC issued Order 637,

which modified the pricing rules for interstate natu-

ral gas pipeline services, primarily for short-term

services in the secondary market. The Order is

intended to allow capacity to be allocated more effi-

ciently during peak periods to those who need it

most. Before Order 637, short-term released capac-

ity was subject to a price cap. When the value of the

excess held capacity exceeded the price cap, there

was no incentive for capacity holders to release the

capacity. As a result, the unused capacity was often

bundled with gas sales so that it could be sold by

marketers at prices that were effectively above the

cap, making it difficult for customers who needed

additional capacity during peak periods to obtain it.

Order 637 waives price ceilings for short-term (less

than 1 year) released capacity for a trial period that

will end on September 30, 2002. It is anticipated that

this will make it much easier for those needing

capacity to obtain it directly from holders of firm

capacity.

Order 637 also allows pipelines to file for peak/

off-peak and term-differentiated rate structures.

The increase in revenue recovery from short-term

peak period customers paying peak rates will reduce

the cost recovery needed from long-term customers

paying off-peak rates. The term-differentiated rates

will be cost-based rates that, in the aggregate, will

meet the annual revenue requirements of pipeline

operators. The new rate structures, which are

intended to better allocate economic risks, can apply

either to long-term services alone or to both long- and

short-term services.
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Additional changes in regulations contained in

Order 637 (1) encourage the increased use of auc-

tions for available capacity by laying down basic

principles and guidelines; (2) require pipelines to

modify scheduling procedures so that released

capacity can be scheduled on a basis comparable

with other pipeline services; (3) permit shippers to

segment capacity for more efficient capacity release

transactions; (4) provide shippers more information

on imbalances and services that can be used to avoid

imbalance penalties; (5) implement penalties only to

the extent necessary to ensure system reliability,

with the revenues from such penalties credited to

shippers; (6) narrow the right of first refusal to

remove economic biases that existed previously; and

(7) improve the FERC’s reporting requirements to

provide more transparent pricing information and

permit more effective monitoring of the market. All

the changes are intended to improve the competitive-

ness and efficiency of the interstate pipeline system.

Royalty Rules

Deepwater Royalty Relief

The Deep Water Royalty Relief Act was enacted in

1995 as an incentive for exploration and develop-

ment of the deep waters of the Gulf of Mexico. The

Act contains a mandatory provision, set to expire on

November 28, 2000, that requires the Minerals Man-

agement Service (MMS) to offer leases with sus-

pended royalties on volumes from certain portions of

the deepwater Gulf of Mexico. Another provision,

which does not expire, gives the MMS authority to

include royalty suspensions as a financial feature of

leases sold in the future. In September 2000 the

MMS, acting under this authority, issued a set of

proposed rules and regulations that provide a frame-

work for continuing deepwater royalty relief on a

lease-by-lease basis.

The mandatory provision of the Act provides royalty

relief by eliminating royalties for deepwater leases

according to a schedule based on both the volumes

produced and the depth of the water: 17.5 million

barrels oil equivalent for fields in 200 to 400 meters

of water, 52.5 million barrels oil equivalent for fields

in 400 to 800 meters, and 87.5 million barrels oil

equivalent for fields in more than 800 meters.

Leasing in the deepwater Gulf increased dramati-

cally after the start of the royalty relief program,

more than tripling between 1995 and 1997. Although

it has fallen off from the 1997 peak, the levels remain

considerably above those seen before the program,

and the program has been deemed a success by the

MMS and by the industry.

Hoping to enhance the positive effects of the pro-

gram, the MMS has in the proposed new rules and

regulations modified certain provisions to provide

increased flexibility. Under the new rules, volumes

will be assigned to individual leases rather than to

fields, with volumes and depths specified at the time

of the lease sale.

Royalty in Kind

Since the August 1996 enactment of the Federal Oil

and Gas Royalty Simplification and Fairness Act,

the MMS has been evaluating more extensive use of

royalty in kind—the acceptance of a portion of oil or

gas produced in lieu of cash to satisfy royalties. Ben-

efits of accepting royalty in kind payments could

include a reduced administrative burden for both

industry and the MMS, fewer disputes over royalty

determinations, more accurate royalty determina-

tions, and maximization of Government revenues

from royalties.

In addition to the Small Refiners Program, which

was initiated in the 1970s to give small refiners

access to crude oil at fair prices through the sale of

royalty oil, and a more recent program (completed in

October 2000) to add 28 million barrels of royalty oil

to the Strategic Petroleum Reserve, four pilot pro-

jects are being used to assess the feasibility of roy-

alty in kind. The first project, initiated in 1998 for

onshore crude oil from Federal leases in the Powder

River and Big Horn basins in Wyoming, has moved

to operational status. A second 1998 project involves

natural gas from leases in the Texas 8(g) zone of the

Gulf of Mexico. A more comprehensive 1999 project,

which includes natural gas from Federal leases in

the entire Gulf of Mexico, allows a portion of the gas

that would otherwise be sold competitively on the

open market to be transferred to the Government

Services Administration (GSA) for use in Govern-

ment facilities. A fourth pilot project, initiated in

2000, applies to crude oil from Federal leases in the

Gulf of Mexico.

The FERC has claimed that the method used to

transfer gas to GSA under the third project, conflicts

with its open-access policies by potentially circum-

venting the competitive bidding requirements for

securing pipeline capacity. The FERC has granted

MMS a waiver until October 31, 2001, so that the

program can continue but has insisted that MMS

develop a plan by August 2001 to either replace the

auction system or contract for its own firm transpor-

tation capacity so that the program will conform

with FERC policy.
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Crude Oil Valuation

On March 15, 2000, the MMS published the final

rule for the valuing of crude oil produced on Federal

lands for the purpose of determining royalty pay-

ments. The rule took effect on June 1, 2000, with a

3-month interest-free grace period to allow industry

to make any changes needed to implement the rule.

The rule is based on the premise that spot market

pricing is the best indicator of the value of crude oil

in today’s market, and it applies spot market pricing

for the major integrated companies and others that

refine their oil. The use of spot market rather than

posted prices would have increased Government rev-

enues by nearly $67.3 million according to the MMS

[5], with most of the additional revenues coming

from the major integrated oil companies. Because of

administrative savings associated with the new rule,

MMS maintains that the net increase in costs to the

industry will be an estimated $63.5 million. So as not

to cause small independent producers undue hard-

ship, they will be allowed to continue to value crude

oil using posted prices as they did under the 1988

rule and, thus, will not be affected.

Tier 2 Vehicle Emissions and Gasoline
Sulfur Standards

CAAA90 set “Tier 1” exhaust emissions standards

for carbon monoxide (CO), hydrocarbons, NOx, and

particulate matter for light-duty vehicles and trucks

beginning with model year 1994. CAAA90 also

required EPA to study further “Tier 2” emissions

standards that would take effect in model year 2004.

EPA provided a Tier 2 study to Congress in July

1998, which concluded that tighter vehicle standards

are needed to achieve attainment of National Ambi-

ent Air Quality Standards (NAAQS) for ozone and

particulate matter between 2007 and 2010.

In February 2000, EPA published its Final Rule on

“Tier 2” Motor Vehicle Emissions Standards and

Gasoline Sulfur Control Requirements [6]. The Final

Rule includes standards that will significantly

reduce the sulfur content of gasoline throughout the

United States to ensure the effectiveness of emis-

sions control technologies that will be needed to meet

the Tier 2 emissions targets. The inclusion of the new

Tier 2 standards and low-sulfur gasoline require-

ments in the AEO2001 reference case is a notewor-

thy change from the AEO2000 reference case.

In 2004, manufacturers must begin producing vehi-

cles that are cleaner than those being sold today. The

standards would also be extended to light-duty

trucks, minivans, and sport utility vehicles (SUVs)

which currently pollute three to five times more than

cars. This is the first time that the same set of emis-

sions standards will be applied to all passenger vehi-

cles. In its Final Rule, EPA notes that the single set

of standards is appropriate given the increasing use

of light trucks for personal transportation and the

increasing number of vehicle-miles traveled by light

trucks. The same standards will be applied to vehi-

cles operated on any fuel.

For passenger cars and light-duty trucks rated at

less than 6,000 pounds gross vehicle weight, the

standards will be phased in beginning in 2004, with

full implementation by 2007. For light-duty trucks

rated at more than 6,000 pounds gross vehicle

weight and medium-duty passenger vehicles (a new

class introduced by the rule to include SUVs and pas-

senger vans rated between 8,500 and 10,000

pounds), the standards will be phased in beginning

in 2008, with full implementation in 2009. Interim

average standards will apply during the phase-in

periods, which are from 2004 to 2007 for passenger

cars and light-duty trucks less than 6,000 pounds

and from 2004 to 2008 for light-duty trucks more

than 6,000 pounds and medium-duty passenger

vehicles.

Because automotive emissions are linked to the sul-

fur content of motor fuels, the Final Rule also

requires a reduction in average gasoline sulfur levels

nationwide. Sulfur reduces the effectiveness of the

catalyst used in the emission control systems of

advanced technology vehicles, increasing their emis-

sions of hydrocarbons, CO, and NOx. The sulfur

content of gasoline must be reduced to an annual

average of 30 parts per million (ppm), and a maxi-

mum 80 ppm in any gallon, to accommodate the new

emissions control systems and meet the Tier 2 stan-

dards. The new Federal standard is equivalent to the

current standard for gasoline in California at about

one-fourth the sulfur content in areas currently

using reformulated gasoline and about one-tenth the

current sulfur content of conventional gasoline.

Because the standard will require refiners to invest

in sulfur-removing processes, it will be phased in

between 2004 and 2007 and, initially, will allow less

stringent standards for small refiners. To encourage

reductions before 2004, refiners will receive credits

for sulfur reductions below a baseline level. The

credits can be used later as “allotments,” which will

allow a refiner to exceed the new sulfur standard by

a given amount. Gasoline produced by most refiners

will be required to meet corporate average sulfur

contents of 120 ppm in 2004 and 90 ppm in 2005. The
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corporate average will be phased out by 2006, when

most refiners must meet a refinery-level average of

30 ppm. Refiners producing most of their gasoline for

the Rocky Mountain region will also be allowed a

more gradual phase-in because of less severe ozone

pollution in the area; they will be required to meet a

refinery average of 150 ppm in 2006 and must meet

the 30 ppm requirement in 2007. Small refiners will

not be required to meet the 30 ppm standard until

2008.

Heavy-Duty Vehicle Emissions and Diesel
Fuel Quality Standards

In August 2000 the EPA finalized new regulations to

reduce emissions from heavy-duty trucks and buses

substantially. In the Final Rule, the standards for all

diesel vehicles over 8,500 pounds will reduce NOx

emissions by more than 40 percent through reduc-

tions in hydrocarbons beginning in 2004 [7]. New

test procedures and compliance requirements will

begin in the 2007 model year, and on-board diagnos-

tic systems will be required for engines in vehicles

between 8,500 and 14,000 pounds, with a phase-in

period covering the 2005 through 2007 model years

[8]. New standards for heavy-duty gasoline engines

and vehicles will reduce both hydrocarbons and NOx

for all vehicles above 8,500 pounds not covered in the

Tier 2 standards, beginning in 2005. The rule also

includes incentives for manufacturers to begin meet-

ing the standards in 2003 or 2004. On-board diagnos-

tic systems will also be required for heavy-duty

gasoline vehicles and engines up to 14,000 pounds.

In order to enable diesel engine technology to meet

tighter emissions standards, EPA has proposed new

standards for diesel fuel quality, which would

become effective in mid-2006. The proposed stan-

dards would cap diesel fuel sulfur content at 15 ppm

from the current maximum standard of 500 ppm. In

addition to reduced sulfur content, the standards

would also maintain hydrocarbon emissions by con-

tinuing to require a minimum cetane index of 40 or a

maximum aromatic content of 35 percent by volume

[9]. EPA estimates that the proposed diesel stan-

dards would increase the cost of diesel fuel by 3 to 4

cents per gallon [10], although other estimates are

higher. Because the proposed changes to diesel fuel

standards have not been finalized, they are not

included in the AEO2001 reference case [11].

Banning or Reducing the Use of MTBE in
Gasoline

Methyl tertiary butyl ether (MTBE) is a chemical

compound used as a blending component in gasoline.

Since 1979 it has been used to boost the octane of

gasoline to prevent “engine knock.” The use of MTBE

climbed in the 1990s, when it was used to meet Fed-

eral oxygen requirements for cleaner burning refor-

mulated and oxygenated gasoline under CAAA90.

Despite the success of the CAAA90 gasoline pro-

grams in improving air quality, concerns about

MTBE contamination of water supplies has led to a

flurry of legislative and regulatory actions at the

State and Federal levels that would either ban or

limit the use of MTBE in gasoline. MTBE is the most

commonly used “oxygenate” or oxygen booster, used

in about 87 percent of reformulated gasoline (RFG);

however, CAAA90 does not specify what type of oxy-

genate should be blended into gasoline. Some refin-

ers, especially those in the Midwest, use ethanol as

an oxygenate. Because a ban on MTBE would affect

the economics and chemical characteristics of gaso-

line supplies, the issue has often been tied to propos-

als to waive the Federal oxygen requirement and to

impose a new “renewable standard” that would, in

effect, require a certain annual average percentage

of ethanol to be blended into gasoline.

The AEO2001 reference case reflects only changes to

legislation or regulations that have been finalized

and not those that are proposed. Therefore, the

AEO2001 projections incorporate MTBE bans or

reductions in the States where they have passed but

do not include any proposed State or Federal actions

or the proposed oxygen waiver. Discussion of an

alternative case which assumes that all States will

ban MTBE is provided in “Issues in Focus” (page 35).

Water contamination by MTBE results primarily

from leaking pipelines or gasoline storage tanks.

MTBE moves through soil more easily than other

gasoline components, and it is difficult and expen-

sive to remove from groundwater. The issue of

MTBE contamination of water supplies first cap-

tured public attention in 1996, when MTBE was

detected in two wells representing half the drinking

water supplies in Santa Monica, California. Since

that time, a growing number of studies have detected

MTBE in drinking water supplies throughout the

country. Although about 99 percent of the detections

have been well below levels of health concern, the

odor and taste of MTBE can make water undrink-

able even at very low concentrations. MTBE is five

times more likely to be found in water supplies in the

areas of the country that use Federal RFG than in

those that do not.

In response to rising concerns about MTBE-tainted

water supplies, the EPA convened a “Blue Ribbon
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Panel” (BRP) in early 1999 to assess the extent of the

problem and make recommendations. In addition to

tighter safeguards for water protection, the BRP rec-

ommended that the use of MTBE be substantially

reduced. To ensure a cost-effective phasedown of

MTBE, the BRP suggested that Congress waive the

2 percent oxygen requirement for RFG while EPA

develops a mechanism to prevent the current air

quality benefits of RFG from declining.

In March 2000, the EPA issued an Advanced Notice

of Proposed Rulemaking that would regulate the use

of MTBE in gasoline under the authority of the Toxic

Substances Control Act, which gives EPA the

authority to regulate chemical substances to prevent

unreasonable risks to health or environment. The

Advanced Notice is the initial document in a lengthy

rulemaking process and does not provide details

about how the use of MTBE might be regulated.

Political pressure for a quick resolution to the MTBE

water contamination problem has resulted in

numerous legislative proposals in the U.S. Congress

that would limit or ban MTBE. On September 7,

2000, the Senate Environment and Public Works

Committee reported out a bill, but Congress has

not yet passed legislation that would address the

MTBE issue. Questions of legal authority and time-

consuming analysis of air quality benefits have pre-

vented the EPA from granting a waiver to the Fed-

eral oxygen requirement.

States have taken the lead in passing legislation

related to MTBE. The first law was passed in 1999 in

California, where water problems first appeared.

In March 1999 California’s governor, Gray Davis,

initially announced that MTBE would be banned in

gasoline in the State by 2003. At that time the

California Energy Commission requested that EPA

waive the Federal oxygen requirement for California

gasoline, and California congressmen introduced

bills in the U.S. Congress that would waive the

requirement. As of October 2000 no regulatory or

legislative action has been taken to waive the

Federal oxygen requirement in California or in any

other State. The EPA is currently assessing whether

an alternative gasoline formulation that does not in-

clude oxygen can give similar emissions reductions.

In 2000, seven other States—Arizona, Connecticut,

Maine, Minnesota, Nebraska, New York, and South

Dakota—passed legislation to ban or limit the use of

MTBE within the next several years. Unlike in Cali-

fornia, the majority of the recent legislation in other

States has not been linked to a waiver request.

Legislation has also been drafted, but not passed, in

Colorado, Hawaii, Iowa, Michigan, and Nebraska.

The Maryland, New Hampshire, and Virginia legis-

latures have also passed bills to study or test for

MTBE contamination, and Illinois has passed a bill

that would change labeling at the gasoline pump.

AEO2001 incorporates legislation to ban or limit

MTBE in the eight States where it has been passed.

The patchwork quilt effect of individual State bans

on MTBE will further complicate the gasoline supply

and distribution system in the United States, which

already handles more than 50 different types of gaso-

line as a result of State and Federal regulations and

market demand for different octane grades [12]. One

example is in the Northeast, where 65 percent of the

gasoline supply is RFG. There is concern that by ban-

ning MTBE, New York and Connecticut have effec-

tively created an island around New York City where

RFG without MTBE is required. Areas with unique

gasoline requirements are more vulnerable to supply

disruptions and related price spikes.

Proposed Changes to RFG Oxygen
Standard

In June 2000, the EPA published a notice of proposed

rule making (NPRM) that would provide refiners

with more flexibility for producing RFG. The NPRM

would relax the summer volatile organic compound

(VOC) compliance standard for ethanol-blended

RFG and would also replace the current minimum of

1.5 percent by weight per gallon with an annual

average oxygen requirement of 2.1 percent by

weight. The change in regulations would make it

easier for refiners to produce RFG, especially in the

summertime, when VOC standards make it more

difficult to produce RFG with ethanol because of its

volatility. Under the proposed regulations a refiner

using ethanol as an oxygenate could choose to blend

no ethanol in the summertime but meet the

2.1-percent annual average oxygen requirement by

blending ethanol at higher concentrations during

the rest of the year. Such a change might ease some

of the tightness in blending that contributed to the

gasoline price spikes in the Midwest last spring and

summer and might make it easier to meet a renew-

able fuels standard, which has been discussed as

part of the MTBE ban issue [13]. Because the rule is

not final, AEO2001 does not incorporate the change

to the RFG standard.

Proposed Limits on Benzene in Gasoline

In July 2000 the EPA proposed a rule that identifies

21 mobile source air toxics (MSATs) and would limit

the amount of one of those air toxics, benzene, in gas-

oline [14]. CAAA90 includes provisions governing
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toxic emissions from stationary sources but does not

include a list of pollutants that should be classified

as motor vehicle toxics. The proposed list of MSATs

released by EPA in July 2000 includes compounds

that result from fuel combustion in vehicle engines,

along with certain metal compounds and diesel

exhaust. The list of MSATs includes common gaso-

line components such as MTBE and benzene.

The EPA proposal includes an evaluation of the abil-

ity of other Federal emissions control programs—

such as RFG, Tier 2 and gasoline sulfur reductions,

and the national low emission vehicles program

(NLEV)—to reduce MSATs. Because the evaluation

determined that additional measures would be

required to control benzene, EPA proposed a maxi-

mum limit on the amount of benzene that could be

added to gasoline starting in 2002. The proposed

standards would require refiners to maintain the

average level of benzene that they used in

1998-1999, and they are expected to result in “negli-

gible additional costs” to refiners. Because the rule

limiting benzene has not been finalized, it is not

reflected in the AEO2001 projections.

Low-Emission Vehicle Program

The Low-Emission Vehicle Program (LEVP) was

originally passed into legislation in 1990 in the State

of California. It began as the implementation of a

voluntary opt-in pilot program under the purview of

CAAA90, which included a provision that other

States could opt in to the California program and

achieve lower emissions levels than required by

CAAA90. Both New York and Massachusetts chose

to opt in to the LEVP, implementing the same man-

dates as California.

The LEVP was an emissions-based policy, setting

sales mandates for three categories of low-emission

vehicles according to their relative emissions of air

pollutants: low-emission vehicles (LEVs), ultra-low-

emission vehicles (ULEVs), and zero-emission

vehicles (ZEVs). The only vehicles certified as ZEVs

by the California Air Resources Board (CARB) were

dedicated electric vehicles [15].

The LEVP was originally scheduled to begin in 1998,

with a requirement that 2 percent of the State’s

vehicle sales be ZEVs, increasing to 5 percent in 2001

and 10 percent in 2003. In California, however, the

beginning of mandated ZEV sales was rolled back to

2003, because it was determined that ZEVs would

not be commercially available in sufficient numbers

or at sufficiently competitive cost to allow the targets

to be met. In September 2000 CARB decided to

maintain the 2003 mandated start of the LEVP

rather than delay. In Massachusetts and New York,

after several years of litigation, the Federal courts

overturned the original LEVP mandates in favor of

the same deferred schedule adopted by California.

For AEO2001, Maine and Vermont have been added

to the LEVP mandates, because they have adopted

programs similar to those in California, Massachu-

setts, and New York. It is assumed that vehicle sales

will meet these mandates.

On November 5, 1998, the CARB amended the origi-

nal LEVP to include ZEV credits for advanced tech-

nology vehicles. According to the CARB, qualifying

advanced technology vehicles must be capable of

achieving “extremely low levels of emissions on the

order of the power plant emissions that occur from

charging battery-powered electric vehicles, and

some that demonstrate other ZEV-like characteris-

tics such as inherent durability and partial

zero-emission range” [16]. There are three compo-

nents in calculating the ZEV credit, which vary by

vehicle technology: (1) a baseline ZEV allowance, (2)

a zero-emission vehicle-miles traveled (VMT) allow-

ance, and (3) a low fuel-cycle emission allowance.

Using advanced technology vehicles in place of ZEVs

in order to comply with the LEVP mandates requires

assessment of each vehicle characteristic relative to

the three criteria.

The baseline ZEV allowance potentially can provide

up to 0.2 credit if the advanced technology vehicle

meets the following standards: (1) super-ultra-low-

emission vehicle (SULEV) standards, which approxi-

mate the emissions from power plants associated

with recharging electric vehicles; (2) on-board diag-

nostics (OBD) requirements for indicators on the

dashboard that light up when vehicles are out of

emissions compliance levels; (3) a 150,000-mile war-

ranty on emission control equipment; and (4) evapo-

rative emissions requirements in California, which

prevent emissions during refueling.

The second criterion, the zero-emission VMT allow-

ance, will allow a maximum 0.6 credit if the vehicle is

capable of some all-electric operation (to a range of at

least 20 miles) that is fueled by off-vehicle sources

(i.e., no on-board fuel reformers), or if the vehicle has

ZEV-like equipment on board, such as regenerative

braking, advanced batteries, or an advanced electric

drive train. An emission allowance was also made for

vehicle fuels with low fuel-cycle emissions used in

advanced technology vehicles. A maximum of 0.2

credit is provided for vehicles that use fuels which

emit no more than 0.01 gram of nonmethane organic
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gases per mile, based on the grams per gallon and

the fuel efficiency of the vehicle.

Overall, large-volume manufacturers can apply ZEV

credits for advanced technology vehicles up to a max-

imum of 60 percent of the original 10-percent ZEV

mandate. (The original ZEV mandate required that

100 percent of the 10 percent of all light-duty vehicle

sales must be ZEVs—defined only as dedicated elec-

tric vehicles—beginning with the 2003 model year.)

The remaining 40 percent of the mandated ZEV

sales still must be electric vehicles or variants of fuel

cell vehicles that have extremely low emissions, such

as hydrogen fuel cell vehicles.

Appliance Efficiency Standards

Since 1988, the U.S. Department of Energy (DOE)

has promulgated numerous efficiency standards

requiring the manufacture of appliances that meet

or exceed minimum levels of efficiency as set forth

by DOE test procedures. In 1987, Congress passed

the National Appliance Energy Conservation Act

(NAECA), which permitted DOE to establish test

procedures and efficiency standards for 13 consumer

products. Under the auspices of NAECA, DOE is

responsible for revising the test procedures and effi-

ciency levels as technology and economic conditions

evolve over time.

From 1988 to 1995, DOE established and revised

efficiency standards almost on an annual basis, as

shown in Table 3. In 1995, however, Congress issued

a standards moratorium for fiscal year 1996, which

prohibited DOE from establishing any new stand-

ards. The moratorium caused a delay of several

years, with no standards becoming effective from

1996 through July 2000. After a reevaluation of the

standards program, DOE established a new process

that allows for greater input from stakeholders by

creating the Advisory Committee on Appliance

Energy Efficiency Standards, which comprises tech-

nical experts representing the concerns of industry,

environmentalists, and the general public.

With input from stakeholders early in the promulga-

tion process, it was believed that the rulemaking

process would become more predictable, more time-

ly, and less controversial. The refrigerator standard

issued for July 2001, for example, was promulgated

through a series of compromises in December 1996,

allowing a later enforcement date but at a higher

efficiency level. Achieving similar consensus among

disparate concerns such as the gas and electric

industries and environmentalists may prove diffi-

cult, however, when multi-fuel products, such as

water heaters, are considered for review. The debate

over end-use efficiency versus total system efficiency

is a lively one, with electric and gas concerns gener-

ally disagreeing as to how efficiency and environ-

mental benefits should be measured. In fact, the

inability to create a single national home energy

rating system (HERS) has shown that achieving
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Product 1988 1990 1992 1993 1994 1995 2000 2001 2005

Clothes dryers X X

Clothes washers X X

Dishwashers X X

Refrigerators and freezers X X X

Kitchen ranges and ovens X

Room air conditioners X X

Direct heating equipment X

Fluorescent lamp ballasts X X

Water heaters X

Pool heaters X

Central air conditioners and heat pumps X

Furnaces

Central (>45,000 Btu per hour) X

Small (<45,000 Btu per hour) X

Mobile home X

Boilers X

Fluorescent lamps, 8 foot X

Fluorescent lamps, 2 and 4 foot (U tube) X

Table 3. Effective dates of appliance efficiency standards, 1988-2005



consensus among these groups is difficult, signaling

a continued debate as to how efficiency should be

evaluated across fuel types.

An agreement between manufacturers and energy

efficiency advocates was reached in October 1999 on

fluorescent lighting standards for commercial and

industrial applications. The notice of the final rule

for a fluorescent lamp ballast standard was pub-

lished in the September 19, 2000, Federal Register,

and the standard goes into effect in April 2005. It

sets a minimum efficacy level for ballasts manufac-

tured for T12 fluorescent lamps that effectively elim-

inates less efficient magnetic ballasts for those

applications. Because the standard has been final-

ized, it is included for AEO2001.

Currently, DOE is in the process of evaluating new

efficiency standards for several products. Proposed

rules for water heaters, clothes washers, and central

air conditioners and heat pumps have been pub-

lished in the Federal Register, and final rules are

expected in the coming months. After the final rules

are published in the Federal Register, a lead time of 3

to 5 years is required for the standards to take effect.

The next commercial sector products DOE intends

to evaluate for standards include distribution trans-

formers, commercial furnaces and boilers, com-

mercial heat pumps and air conditioners, and

commercial water heaters. Because the AEO2001

reference case includes only standards that have

been finalized, with the effective dates and efficiency

levels specified in the Federal Register, these effi-

ciency standards are not included in the projections.

Petroleum Reserves

After heating oil prices reached extreme highs in the

Northeast in January-February 2000, DOE estab-

lished a heating oil component of the Strategic Petro-

leum Reserve (SPR) in the Northeast. The heating

oil reserve will provide up to 2 million barrels of

emergency heating oil supplies. DOE obtained emer-

gency stocks by exchanging crude oil from the SPR

with companies that would provide heating oil and

storage facilities. In addition to setting up an interim

emergency heating oil supply, DOE proposed an

amendment to the Strategic Petroleum Reserve Plan

that would authorize heating oil storage on a perma-

nent basis. A permanent Heating Oil Reserve was

authorized in October 2000 with the passage of the

Energy Act of 2000 (H.R. 2884).

In response to the tight supplies of oil and heating oil

before the 2000-2001 winter heating season, Presi-

dent Clinton directed DOE to release 30 million bar-

rels of crude oil from the SPR. DOE offered the crude

oil reserves in exchange for crude oil to be returned

to the SPR between August and November 2001. EIA

estimates that the release of SPR crude oil will make

available an additional 3 to 5 million barrels of distil-

late fuel in the market this winter.

Although the creation of the heating oil reserve and

release of crude oil reserves are of interest to con-

sumers in the Northeast, they have no impact on the

AEO2001 projections for petroleum, because the

long-term annual projections in AEO2001 do not

reflect changes in stocks of crude oil or petroleum

products.
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Macroeconomic Forecasting with the

Revised National Income and Product

Accounts (NIPA)

The NIPA Comprehensive Revision

Economic activity is a key determinant of growth in

U.S. energy supply and demand. The derivation of

the forecast of economic activity is therefore a criti-

cal step in developing the energy forecast presented

in the Annual Energy Outlook 2001 (AEO2001). In

turn, the forecast of economic activity is rooted fun-

damentally in the historical data series maintained

by a number of Federal Government agencies. The

Bureau of Economic Analysis (BEA) in the U.S.

Department of Commerce produces and maintains a

series of accounts, with the NIPA being perhaps the

most quotable and most often used [17]. The follow-

ing discussion focuses on a major BEA revision of the

NIPA historical source data and its implications for

projections of energy demand.

The NIPA tables reflect historical data for U.S. gross

domestic product (GDP) and its components, both on

a nominal basis and in real terms. The derivation of

the real activity data relies on a set of price indexes,

also maintained by BEA, which show how prices

have historically moved for each component of final

demand and for the economy at large.

BEA revises the NIPA tables on a periodic basis,

both from the perspective of conceptual changes in

the way the accounts are prepared and to accommo-

date new and revised data. On occasion, BEA makes

fundamental changes in the accounts. In 1996, NIPA

shifted from using fixed-year price deflators to a

chain-type deflator [18]. This had the effect of remov-

ing a substitution bias in the derivation of the mea-

sure of real GDP growth in the economy [19]. In

1999, BEA made a series of additional changes in the

NIPA tables, some resulting in a fundamental

change in measures of the historical rate of growth in

the economy [20]. Table 4 compares the growth rates

in GDP and its major components as previously com-

puted and as revised.

In simply looking at the data before and after revi-

sion, there is an obvious change in historical rates of

real GDP growth. One change is that the accounts

are now rebased in 1996 dollars, as compared to 1992

dollars used previously. But this does not account for

the difference in calculated growth rates, because

the switch to chain-weighting eliminated this type of

rebasing as a source of change in the historical

growth rates [21]. Then where does the change in

growth come from? Revisions to real GDP growth

reflect two primary factors: (1) revisions to the cur-

rent dollar components of GDP and (2) revisions to

the prices used to estimate components of real GDP,

plus revisions to the quantities used to estimate com-

ponents of real GDP.

Revisions to the nominal series can be divided into

two categories of change: definitional and statistical.

The definitional changes include such items as rec-

ognition of business and government expenditures

for software as investment; reclassification of gov-

ernment employee retirement plans; modification of

the treatment of private, noninsured pension plans;

reclassification of certain transactions as capital

transfers; and redefinition of the value of imputed

service of regulated investment companies. Of these

definitional changes, the major impact comes from

the inclusion of business and government expendi-

tures for software in the investment accounts. In the

prior NIPA data, business purchases of software

were considered as intermediate purchases and not

as a final product counted in GDP. The revision

places such expenditures in a separate investment

category, similar to the manner in which computer

hardware is considered as an explicit investment

category of final demand.

The statistical changes in NIPA focus primarily on

new and revised source data and improved estimat-

ing methodologies. The statistical changes include

the incorporation of new data from BEA, the Census

Bureau, the Bureau of Labor Statistics, the U.S.

Department of Agriculture, and the Internal Reve-

nue Service. For example, the new BEA data bench-

mark 1992 input-output accounts, plus the 1996

annual update of those accounts, provide a better

view of sectoral output activity in the economy. In

addition, methodological improvements were made

in the estimation of the real value of unpriced bank-

ing services.
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Growth rate
Before

revision
After

revision Difference

Real GDP 3.2 3.4 0.2

Consumption 3.4 3.6 0.2

Investment 4.2 4.6 0.4

Nonresidential
equipment and
software 6.3 6.8 0.5

Government 1.9 2.1 0.2

Exports 6.9 7.0 0.1

Imports 6.5 6.5 0.0

Table 4. Historical revisions to growth rates of GDP

and its major components, 1959-1998 (percent per

year)



Table 5 shows the revisions to the nominal dollar val-

uation of GDP for various years, breaking down the

changes into definitional and statistical components.

While the definitional changes tend to be larger, pri-

marily because of the changes made to reflect soft-

ware purchases, the statistical changes from 1996

and beyond are a growing portion of the overall

change.

Table 6 presents a more detailed breakout of the

data for 1998, indicating which components of GDP

are affected the most and how they change the aggre-

gate value for nominal GDP. The table shows the

value of the difference between the old and new valu-

ations, broken out by component of GDP. The table

highlights the role of software changes in the revised

accounts. For 1998, the incorporation of software as

a final demand category—nonresidential equipment

and software plus the investment in software for the

Government—accounts for 63 percent of the total

nominal revision of $248.9 billion.

Implications for Economic Growth and Energy

Demand

The revision to the economic data underlying NIPA

has implications both for the forecasting of economic

growth and for the derivation of energy demand to

support the projected growth. From both perspec-

tives, the central question is how to interpret the

new data. As highlighted in Tables 5 and 6, much of

the revision is definitional in nature, particularly

with the new accounting for software purchases.

Does this signify a new view of the economy, recog-

nizing that the old accounts undervalued growth in

the aggregate economy; or do the new data simply

transform how we look at the economy, with no

dramatic reassessment of the growth potential of the

underlying economy? An early assessment by

Standard & Poor’s DRI (DRI) of the role of the

accounting changes tended to focus on the redefini-

tional aspects, with no strong feeling that the revi-

sions signaled a “new economy” [22]. Later articles

from both DRI and the WEFA Group (WEFA) high-

light the recent rapid increase in productivity

growth in the economy. A series of articles in The

Economist provides an excellent summary of the

debate about recent productivity trends [23]. The

changes to the accounts reflect a more complete rep-

resentation of investment through the software revi-

sions and indicate that the true growth potential of

the economy was undervalued historically.

Table 7 shows growth rates for the last four decades

for three key indicators: real GDP, the labor force,

and a simple comprehensive measure of productivity

showing the value of real GDP generated per

member of the labor force. With the pre-revision

data, the growth rate of the economy slowed each

decade relative to the 1960s. The rapid labor force

growth of the 1970s, due to expanded entry of women

into the work force, was offset by low productivity

growth. During the 1980s and 1990s, productivity
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Revision 1959 1982 1987 1992 1996 1997 1998

Change in nominal GDP (billion dollars) 0.2* 17.1 50.2 74.5 151.6 189.9 248.9

Definitional -0.1 19.9 44.1 78.3 123.7 140.9 169.0

Statistical 0.3 -2.8 6.0 -3.8 27.9 49.0 80.0

Change relative to previous NIPA-defined
nominal GDP (percent) 0.0 0.5 1.1 1.2 2.0 2.3 2.9

Definitional 0.0 0.6 1.0 1.3 1.6 1.7 2.0

Statistical 0.0 -0.1 0.1 -0.1 0.4 0.6 0.9

*Total does not equal sum of components due to independent rounding.

Table 5. Revisions to nominal GDP, 1959-1998

Component Total Definitional Statistical

GDP 248.9* 169.0 80.0

Consumption 40.7 29.1 11.6

Investment 164.1 123.4 40.7

Nonresidential
equipment and
software 127.2 123.4 3.8

Government 42.6 16.7 25.9

Investment:
software 28.5 28.5 0.0

Net exports 1.6 0.0 1.6

*Total does not equal sum of components due to independent

rounding.

Table 6. Revisions to nominal GDP for 1998

(dollars)

Growth rate 1960-1970 1970-1980 1980-1990 1990-1998

Before revision

Real GDP 4.1 3.1 2.9 2.6

Labor force 1.7 2.6 1.6 1.1

Productivity 2.4 0.5 1.2 1.5

Energy intensity 0.0 -1.6 -2.1 -1.1

After revision

Real GDP 4.2 3.2 3.2 3.0

Labor force 1.7 2.6 1.6 1.1

Productivity 2.4 0.6 1.5 1.9

Energy intensity 0.0 -1.7 -2.4 -1.5

Table 7. Historical growth in GDP, the labor force,

productivity and energy intensity (percent per year)



increases partially offset slowing growth in the labor

force. With the post-revision data, the view of the

economy is altered. The dropoff in real GDP growth

is moderated somewhat. The change is attributable

to slightly higher measures of productivity growth in

the economy.

Three trends are evident: (1) of the four decades, pro-

ductivity growth was far stronger in the 1960-1970

period than in any subsequent decade (although the

second half of the 1990s had comparable productivity

growth); (2) the revisions to the NIPA tables sub-

stantially increase the perceived growth in output

per member of the labor force; and (3) energy inten-

sity per unit of output has declined more rapidly in

recent decades than was previously thought. The lat-

ter change is directly related to the revised upward

growth of the real GDP series.

As the gap between the GDP growth rates before and

after revision widens across the decades, the gap

between the corresponding productivity growth

rates also widens. In the period from 1990 through

1998, the real GDP annual growth rate has been

revised upward from 2.6 percent to 3.0 percent, and

the annual growth rate in GDP per member of the

labor force has moved from 1.5 percent to 1.8 per-

cent. The growth in productivity in the 1990s has

been associated by some with the development of a

“new economy” associated with continually improv-

ing communication and real time information.

Future releases of data, based on the new accounting

conventions, will shed light on the prospects for sus-

tained rates of GDP growth in the face of slowing

population and labor force growth rates.

A measure of the energy intensity of the economy can

be computed as the ratio of energy consumption to

real GDP. Table 7 shows growth rates for the decline

in energy intensity by decade, and Figure 8 shows

energy intensity before and after revision, indexed to

1.0 in 1960. During the 1960s, energy consumption

grew at roughly the same rate as real GDP. Although

energy intensity declined slightly in mid-decade, by

1970 the index returned to approximately the 1960

level. With energy prices rising during the 1970s and

early 1980s, however, energy intensities declined

rapidly as consumers and producers adjusted their

energy use in response to higher prices. In the late

1980s and during the 1990s, the growth in the econ-

omy was accompanied by generally declining energy

prices, and the rate of energy intensity decline

slowed.

The revisions to the NIPA data, by reflecting a

higher rate of real GDP growth, lead to a revised

view of the rate of decline in the energy intensity of

the economy. For each decade since the 1960s, the

measure of energy intensity declines at a faster rate

than previously thought.

Figure 9 summarizes the effects of the NIPA revi-

sions on both historical growth in the economy and

for projections through 2020. The figure shows a

moving 21-year average annual growth rate for real

GDP, with the value for each year calculated as the

average annual growth rate over the preceding 21

years [24]. For history, GDP growth between 1959

and 1980 (21 years) averaged 3.6 percent per year.

The pre-revision data indicated that, in the period

between 1978 and 1999, the real GDP growth rate

was 2.7 percent per year; however, with the new revi-

sions to the NIPA data, the growth rate between

1978 and 1999 is now calculated at 3.0 percent, an

upward revision of 0.3 percentage points.
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Figure 8. Index of energy use per dollar of gross

domestic product, 1960-1998 (index, 1960 = 1.0)

1980 1990 2000 2010 2020
0.0

1.0

2.0

3.0

4.0

Pre-revision

Post-revision

History Projections

Figure 9. Annual growth in real gross domestic

product: 21-year moving average, 1980-2020

(percent per year)



The revisions to the NIPA data do not represent a

one-time shift in historical growth rates but, instead,

show a growing differential over time. The differen-

tial is expected to continue growing over the forecast

period. The forecast portion of the pre-revision line

in Figure 9 shows the GDP growth rates projected in

the Annual Energy Outlook 2000 (AEO2000). The

forecast portion of the post-revision line shows the

GDP growth rates projected in AEO2001. The

21-year average annual growth rate between 1999

and 2020 has been revised upward from 2.1 percent

in AEO2000 to 3.0 percent in AEO2001, for a revision

difference of 0.9 percentage points.

What implications will the revisions have for the

U.S. energy system and, specifically, for the deriva-

tion of energy demand in the forecast? Table 8 pres-

ents a forecast comparison of key macroeconomic

variables for the energy system. The table compares

the projected growth rates of the key variables from

1999 through 2020 in the AEO2000 and AEO2001

forecasts. The table also shows historical data for the

periods 1980-1990 and 1990-1999. The projected

growth rates for population and the labor force are

essentially the same, but the projected annual

growth rate for real GDP, which was 2.1 percent in

the AEO2000 forecast, is 3.0 percent in AEO2001,

reflecting the underlying changes in the NIPA data.

The projected annual growth in disposable income

has also been revised upward, from 2.4 percent in

AEO2000 to 3.0 percent in AEO2001; and the

expected growth in commercial floorspace has

increased from 1.0 percent to 1.3 percent per year.

Industrial output (agriculture, mining, construction,

and manufacturing) has also been revised upward,

from 1.9 percent to 2.6 percent growth annually, and

the growth rate for manufacturing output has been

revised from 2.0 percent to 2.8 percent. Within

manufacturing, the change in growth is predomi-

nantly within the non-energy-intensive sectors of the

economy, with only a small upward revision in the

energy-intensive sectors. Figure 10 shows the pro-

jected sectoral composition of growth for AEO2001.

How does the revised view of historical economic

growth and energy intensity decline translate into

changes to the forecasts for the four basic energy

demand sectors of the economy? In the residential

sector, increased growth in disposable income will

influence consumer demand for energy, particularly

for miscellaneous electrical appliances such as home

theater systems and personal computers. The pro-

jected increase in disposable income and the slight

increase in population in AEO2001 lead to an

increase in the number of housing starts expected

over the forecast period relative to AEO2000. The in-

crease in the projection for population growth stimu-

lates the rise in housing starts, and the increase in

the projection for disposable income influences the

type and size of house built. Single-family homes
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History Projections, 1999-2020

1980-1990 1990-1999 AEO2000 AEO2001

Growth rate (percent per year)

Real GDP 3.2 3.2 2.1 3.0

Population age 16 and over 1.1 1.0 0.9 0.9

Labor force 1.6 1.1 0.9 0.9

Disposable income 3.0 2.9 2.4 3.0

Commercial floorspace 2.0 1.5 1.0 1.3

Industrial output 1.6 2.6 1.9 2.6

Manufacturing output 1.6 2.8 2.0 2.8

Energy-intensive sector output 0.9 1.6 1.0 1.2

Non-energy-intensive sector output 1.9 3.3 2.3 3.3
Period average (million per year)

Total housing starts 1.75 1.67 1.86 2.01

Unit sales of light-duty vehicles 13.49 14.54 16.02 16.70

Table 8. Forecast comparison of key macroeconomic variables

Real GDP

Total gross output

Industrial

output

Non-industrial

output

Manufacturing

output

Energy-intensive

manufacturing

Non-energy-intensive

manufacturing
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

AEO2001

AEO2000

Figure 10. Projected average annual growth in

sectoral output, 1999-2020 (percent per year)



tend to be larger and more energy-intensive than

either multifamily or mobile homes, increasing the

need for energy to heat, cool, and light the larger liv-

ing spaces. On average, the projected use of delivered

energy per household by 2020 is roughly 6 percent

higher in AEO2001 than it was in AEO2000; how-

ever, energy use per square foot is expected to

decline slightly over the forecast horizon, with gains

in energy efficiency projected to offset growth in con-

sumer electronics.

Commercial floorspace is also projected to expand

more rapidly in the AEO2001 forecast, but with little

change in the projections for population growth and

labor force growth, the change in projected growth in

total floorspace is not as great as the change in pro-

jected real GDP growth. In AEO2001, commercial

floorspace is projected to grow by 1.3 percent per

year over the forecast period, up from 1.0 percent per

year in the AEO2000 forecast. Figure 11 illustrates

the AEO2001 projections for commercial energy

intensity by major fuel. Intensity is defined in terms

of delivered energy use per square foot of floorspace,

reflecting the direct influence of floorspace on com-

mercial energy demand for major services such as

space conditioning and lighting. The continuing

trend toward greater use of computers and new types

of electronic equipment in conducting business

transactions and providing services is reflected in

the projected increase in the intensity of electricity

use in commercial buildings.

Industrial output in the economy is projected to grow

more rapidly in AEO2001 than was projected in

AEO2000; however, the definitional portion of the

NIPA revisions is not the primary reason. Whether

an industry’s output is defined as an intermediate

good (not included in GDP) or a final demand good

(included in GDP) does not by itself affect the inputs

required to produce the output, but increased GDP

growth resulting from higher productivity does lead

to increased growth in industrial output. All sectors

of the economy are projected to grow faster, but the

most rapid growth is projected to occur outside the

energy-intensive sectors. The energy-intensive

industries’ share of industrial output is projected to

fall more rapidly in AEO2001 (1.3 percent per year)

than in AEO2000 (0.9 percent per year) as a result of

expected higher growth in computer-related manu-

facturing industries. Delivered energy intensity,

measured as thousand Btu per dollar of output, is

projected to fall by 1.4 percent per year in AEO2001,

as compared with 0.8 percent per year in AEO2000,

over the 1999-2020 period. The AEO2001 projected

trends in industrial energy intensity by major fuel

are all downward sloping over the next two decades,

as shown in Figure 12.

In the transportation sector, the higher expected

growth rates for disposable income and GDP in

AEO2001 lead to higher travel forecasts than in

AEO2000. Light-duty vehicle travel is projected to

increase at an annual rate of 1.9 percent from 1999

through 2020, as opposed to the 1.7 percent projected

in AEO2000. Air travel, including personal, busi-

ness, and international flights, is projected to

expand at 3.6 percent per year, almost twice the rate

of increase in light-duty vehicle travel. In AEO2001,

freight truck travel which is very dependent on

industrial output growth, is projected to grow more

rapidly than projected in AEO2000. Although vehi-

cle sales for all travel modes are projected to increase

in the forecast as a result of higher travel levels,

improvements in stock efficiency proceed more
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slowly for most modes of transportation. Slow turn-

over of the vehicle stocks and the magnitude of the

stocks relative to the volume of new vehicle sales

limit the expected improvements in stock efficiency

(Figure 13).

The change in energy demand forecasts as a result of

the NIPA revisions does not correspond exactly to

the change in the forecast for real GDP growth.

The NIPA statistical changes reflect different

approaches to measuring growth in economic activ-

ity as well as a direct upward revision of the actual

growth rate of the economy. Definitional changes,

which reflect a movement of previously measured

activity from one account to another, do not automat-

ically increase energy consumption; however, if the

definitional changes help to explain underlying pro-

ductivity changes in the economy, then they may

serve to revise the prospects for growth in economic

activity and energy demand. AEO2001 presents a

forecast of future economic growth that takes into

account the revised BEA view of historical growth in

the economy.

World Oil Demand and Prices

AEO2000 was released in November 1999, during a

period in which world oil prices were beginning to

rise from some of the lowest levels of the past 50

years. The major contributors to the low price envi-

ronment had been reduced growth in oil demand by

the developing economies of the Pacific Rim and

increased production by the Organization of Petro-

leum Exporting Countries (OPEC) that resulted in

an oil supply surplus. AEO2000 anticipated that the

rebounding oil prices would stabilize at about $21

per barrel (1998 dollars); however, the upward move-

ment of oil prices has been persistently robust. In

August 2000 the refiner acquisition cost of imported

crude oils was almost $29 per barrel in nominal dol-

lars. Figure 14 illustrates the oil-price turbulence

that has defined the world oil market over the past 3

years.

Three factors have contributed to the continuing

surge in world oil prices. First, OPEC members

exhibited uncharacteristic discipline in adhering to

their announced oil production cutback strategies in

1998 and 1999. Joined by several non-OPEC produc-

ers (Mexico, Norway, Oman, and Russia), OPEC cut

oil production in order to boost prices and increase

revenues. Second, the increase in non-OPEC produc-

tion brought about by higher oil prices has been only

modest. In the aftermath of the low price environ-

ment of 1998 and early 1999, oil companies have

been slow to commit capital to major oil field devel-

opment efforts, especially for riskier offshore, deep-

water projects. Profitability standards appear to

have been somewhat tightened, resulting in a

greater lag time between higher prices and increases

in drilling activity and an even slower reaction time

between drilling and production. Third, the renewed

growth in oil demand in the recovering economies of

the Pacific Rim has been stronger than anticipated.

The turbulence of world oil prices has a significant

impact on short-term markets. The oil market per-

spective presented in AEO2001, however, is a busi-

ness-as-usual perspective that does not incorporate

oil price volatility brought about by unforeseen polit-

ical or social circumstances. Historically, only dis-

ruptions in oil supply brought about by politically

motivated actions (such as the oil embargo of 1974)

or conflicts involving major oil producers (such as the

Iranian Revolution and the Iran-Iraq War) have had
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lingering, long-term impacts on oil prices. The oil

market volatility over the past several years has

been the result of oil market fundamentals that are

reasonably well understood but nearly impossible to

predict. Traditionally, such near-term oil market

gyrations are considered unlikely to have significant

impact on long-term markets. Because of this

assumption, the AEO2001 price path converges with

last year’s path by 2003.

Current high prices are expected to fall for three

reasons. First, sustained high oil prices have the

potential to damage the economic strength of indus-

trialized and developing nations and delay the full

economic recovery of the Pacific Rim nations. OPEC

has attempted to avoid those outcomes by easing

production restraints during 2000 in order to soften

prices somewhat. Second, continued high prices can-

not help but have a downward impact on worldwide

oil demand due to higher prices and the resulting

higher inflation, rising interest rates, and eroding

consumer confidence. Third, although non-OPEC

producers have been somewhat slow in reacting to

higher oil prices, there remains significant untapped

production potential worldwide, especially in deep-

water areas of the Caspian Basin and the Atlantic

Basin off West Africa and Latin America.

Although the long-term price paths in AEO2000 and

AEO2001 are similar, the AEO2001 projections of

world oil demand are higher—by about 5 million bar-

rels per day in 2020—than those in AEO2000.

Demand expectations for China, the developing

countries of the Pacific Rim, and the Middle East

have been revised upward, based on a more optimis-

tic long-term assessment of economic growth in

those regions. Even with the increases in the

demand forecast, however, the long-term expecta-

tions for world oil prices remain virtually unchanged

as a result of an equivalent increase in worldwide oil

production potential that is based on a recent assess-

ment (June 2000) of ultimately recoverable oil

resources prepared by the U.S. Geological Survey

(USGS) [25].

The June 2000 USGS assessment of world oil pro-

duction potential identifies about 700 billion barrels

of ultimately recoverable oil over and above the pre-

vious (1994) USGS assessment. About one-third of

the newly identified oil is located in the Caspian

Basin region, and the Atlantic Basin (deepwater off-

shore production potential in West Africa and Latin

America) accounts for almost another third. Middle

East natural gas liquids and additional volumes

from enhanced oil recovery technologies make up

most of the remainder of the incremental oil. Figure

15 illustrates the long-term outlook for oil demand,

OPEC supply, and non-OPEC supply in AEO2001.

Natural Gas Supply Availability

The record high for U.S. annual consumption of nat-

ural gas—22.1 trillion cubic feet—was set in 1972. It

was followed by a decline to a low of 16.2 trillion

cubic feet in 1986, from which the market has been

recovering ever since. Preliminary estimates indi-

cate that the 1972 record may be broken in 2000. The

1972-1986 decline in natural gas consumption was

brought on in part by a cumbersome regulatory

structure that did not allow the market to respond to

price signals in a timely and efficient manner. Pro-

ducers were constrained by price controls that dis-

couraged production, and consumers were

constrained by moratoria placed on the construction

of new gas-burning units.

Curtailments of natural gas supplies during the bit-

terly cold winter of 1976-1977 fueled a perception

among consumers that natural gas was a scarce and

unreliable resource. In response to the curtailments,

Congress in 1978 passed the Natural Gas Policy Act

(NGPA), the objective of which was to provide a

phased decontrol of natural gas wellhead prices.

NGPA signaled the beginning of an era of industry

restructuring that is still proceeding. In addition to

wellhead price decontrol, which was completed with

the passage of the Wellhead Decontrol Act of 1989,

restructuring of the interstate pipeline industry was

undertaken.

The first phase of restructuring began in 1985 with

Federal Energy Regulatory Commission (FERC)

Order 436, requiring pipelines to provide open access
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to transportation services. It was followed by FERC

Order 636 in 1992, which allowed for a major

restructuring of interstate pipeline operations. The

most notable provisions of Order 636 were the sepa-

ration of sales from transportation services, rate

redesign, and capacity release authority. In Febru-

ary 2000, FERC’s most recent ruling, Order 637, fur-

ther refined the remaining pipeline regulations in an

effort to address inefficiencies in the capacity release

market. FERC has indicated that it will continue a

dialog with both industry and consumers in order to

promulgate future changes that will foster market

efficiency.

The restructuring of the natural gas industry has

been effective, leading to open competition in the

industry and to a much healthier market that is

driven by supply and demand forces rather than by

regulation. The market has grown steadily since

1986, with both production and pipeline deliver-

ability showing significant increases. Natural gas is

now perceived as an abundant, reliable resource that

is expected to fuel an increasing share of domestic

energy consumption well into the future.

Natural gas consumption, which accounted for 23

percent of domestic energy use in 1999, is expected to

grow more rapidly than any other major fuel source

from 1999 to 2020, mainly because of projected

growth in gas-fired electricity generation. Consump-

tion is projected to reach 30 trillion cubic feet in 2013

and continue rising to almost 35 trillion cubic feet in

2020. Gas consumption by electricity generators

(excluding cogenerators) in 2020 is expected to be

triple the 1999 level. As demand increases, pressure

on natural gas supply will grow.

Technically recoverable natural gas resources in

North America are believed to be adequate to sustain

the production volumes projected in AEO2001. The

current high prices are expected to come down once

the effects of increased drilling are realized, and

advances in technology over the long term are

expected to make it possible to produce more of the

technologically recoverable resources economically.

Domestic consumption still is expected to increase at

a faster rate than domestic production over the fore-

cast period, with imports making up the difference.

Natural gas imports have been rising significantly in

recent years, and in percentage terms they are

expected to outpace domestic production over the

forecast. In addition, generally rising wellhead

prices, relatively abundant natural gas resources,

and technology improvements, particularly for

producing offshore and unconventional gas, are

expected to contribute to production increases that

will keep pace with the remainder of the projected

increase in demand.

Short-Term Situation

Natural gas prices have increased sharply in 2000,

especially in the spot market, where prices since the

summer have generally exceeded $5.00 per thousand

cubic feet. The average wellhead price for 2000 is

expected to be relatively high, at about $3.37 per

thousand cubic feet. This is because of a tight natu-

ral gas supply situation resulting from low gas stor-

age levels, an increase in natural gas use for

electricity generation as new gas-fired power plants

have come on line, and a decline in natural gas drill-

ing that has resulted from generally low prices over

the past few years. Low storage levels have resulted

from injection rates that have run about 10 percent

below historically average rates throughout the refill

season. Underground working gas storage levels in

September 2000 were about 12 percent below Sep-

tember 1999 levels and about 10 percent below the

average for the past 5 years [26]. In nominal terms,

the expected 2000 wellhead price would be the high-

est annual wellhead price on record, although it

would be lower in inflation-adjusted terms than the

prices faced in the early 1980s. Average natural gas

wellhead prices this coming winter are projected to

be nearly double those seen last year.

Recent higher prices have caused U.S. exploration

and drilling to rebound, but the 6- to 18-month lag

between drilling increases and market availability of

additional product makes it unlikely that a signifi-

cant amount of additional natural gas supply will be

available before mid-2001. Prices in 1998 were low

enough to cause cash flow problems in the industry

that will delay the response to higher prices longer

than usual. Production companies had to replenish

investment funds and, in many cases, pay off debt

before investing in new projects [27].

Slight production increases from increased drilling

are already being seen, however, and the Energy

Information Administration (EIA) anticipates that

further increases will eventually lead to lower prices.

Nevertheless, prices over the next year are likely to

remain above $3.00 per thousand cubic feet. The cur-

rent situation is the result of short-term supply

imbalances that are expected to even out over the

longer term, moving the market toward equilibrium.

Natural gas supplies to meet the forecast demand

are available from numerous sources, including

imports.
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Imports

In the AEO2001 forecast, net imports of natural gas

are expected to make up the difference between

domestic production and consumption (Figure 16). In

general, imports are expected to be priced competi-

tively with domestic sources. Imports from Canada,

primarily from western Canada and from the Sco-

tian Shelf in the offshore Atlantic, are expected to

make up most of the increase in U.S. imports.

Canadian resources of natural gas are substantial.

According to a December 1999 study published by

the National Petroleum Council, Meeting the Chal-

lenges of the Nation’s Growing Natural Gas Demand,

Canada has 64 trillion cubic feet of proved reserves

and 603 trillion cubic feet of assessed additional

reserves. With most Canadian oil- and gas-produc-

ing regions less mature than those in the United

States, the potential for additional low-cost produc-

tion is strong, and imports from Canada are pro-

jected to remain competitive with U.S. domestic

supplies in the forecast. It is anticipated that current

U.S. price levels will entice Canadian suppliers to fill

new export capacity on the Alliance pipeline and

help alleviate the current tight supply situation.

Although Mexico has a considerable natural gas

resource base, gas trade with Mexico has until

recently consisted primarily of exports. Although

cross-border capacity has recently increased, and

Mexican sources predict a continuing growth in

exports to the United States, EIA expects Mexico to

remain a net importer of natural gas, with imports

from Mexico growing by 3.9 percent per year over the

forecast period and exports to Mexico growing by

10.8 percent per year. Given the existing cross-

border capacity and the size of the resource base,

however, Mexico does hold promise for the future as

a source of natural gas supply for the United States.

Liquefied natural gas (LNG) is not expected to

become a major source of U.S. supply between 1999

and 2020, but it is projected to provide a growing per-

centage of natural gas imports. Imports of LNG, at

first primarily from Algeria, peaked at 253 billion

cubic feet in 1979 and then dropped to 18 billion

cubic feet in 1995. The decline resulted both from low

natural gas prices that made LNG uneconomical and

from the more recent refurbishment of Algerian liq-

uefaction facilities that temporarily reduced supply

availability. With the completion of the refurbish-

ment and the advent of new sources of supply (such

as Australia, Trinidad and Tobago, and Qatar),

imports have been growing and are projected to con-

tinue to grow through 2020.

In the past, LNG imports were purchased under

long-term contracts with suppliers. More recently,

the development of a spot market has made the LNG

market more flexible and more able to respond to the

short-term needs of both buyers and sellers. Once

used primarily to satisfy peaking needs, LNG use for

baseload requirements is on the rise. In 1999, U.S.

buyers purchased 27 cargos of LNG under spot sales,

19 more than in 1998 [28]; and the trend is expected

to continue. There is an aggregate existing sustain-

able capacity of 840 billion cubic feet per year at four

U.S. LNG import facilities, all of which are expected

to be operational by 2003. Two of the four U.S. facili-

ties—at Cove Point, Maryland, and Elba Island,

Georgia—have been mothballed for many years, but

plans to reopen both have been announced. As a

result, it is anticipated that substantial unused

capacity (and expansion potential) will allow LNG

imports to grow significantly in the future. In the

AEO2001 reference case, the four U.S. LNG import

facilities are projected to be operating at their maxi-

mum sustainable capacity by 2020.

Domestic Production

One of the key activities in producing natural gas is

drilling. Price increases are a powerful incentive for

increased drilling and the purchase of new drilling

equipment. For example, the number of available oil

and gas drilling rigs increased by almost 16 percent

annually between 1974 and 1982—from 1,767 to

5,644—as natural gas prices more than quadrupled

in real terms and oil prices more than doubled [29].

In April 1999, after 9 consecutive months of natural

gas wellhead prices below $2.00 per thousand cubic

feet, the U.S. natural gas rig count for the month was

down to 371. Since May 1999, however, wellhead
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prices have climbed steadily, reaching about $4.25

per thousand cubic feet in September, with prelimi-

nary estimates for October of about $4.65 per thou-

sand cubic feet. By November 10, the U.S. natural

gas rig count had climbed to 840.

High capital requirements and uncertainty about

the actual demand for new rigs have so far limited

investment in rig construction. Cost estimates rang-

ing from $115 million for a 350-foot jackup rig up to

$325 million for a deepwater semisubmersible rig

have been reported [30]. Exploration and production

budgets for many natural gas producers are expected

to increase sharply in the latter part of 2000 and into

2001, however, spurred by higher prices and greatly

improved current and expected revenues from pro-

ducing assets. In the AEO2001 forecast, the number

of natural gas wells drilled is projected to increase

from 10,200 in 1999 to 23,400 in 2020 (Figure 17). In

view of the historical and current responses to rising

prices, it is assumed that the rigs needed to meet

such drilling levels will be constructed. It is also

assumed that, in the long term, improvements in

technology will make individual rigs more produc-

tive and temper the need for additional rigs.

The U.S. natural gas industry does face a challenge

in terms of expanding its work force. According to the

U.S. Bureau of Labor Statistics, employment in the

U.S. oil and gas extraction sector peaked in 1982

and, subsequently, lost almost 390,000 jobs from

1982 to 1995. It is true that productivity improve-

ments are reducing the number of employees

needed, but the industry must recognize its potential

manpower needs and take steps to maintain an

appropriate level of oil and gas expertise so as not to

be caught short when the expertise is needed. It

takes considerable time and effort to attract and

train qualified personnel, especially in a cyclic indus-

try where a history of layoffs has discouraged entry

into the workforce. The number of jobs needed to

support the projected level of production in 2020

is estimated at 411,500 or roughly a 40-percent

increase over 1999 employment levels.

Most of the projected increase in U.S. natural gas

production is expected to come from lower 48 onshore

nonassociated sources, with unconventional sources

—primarily tight sands and coalbed methane in the

Rocky Mountain region—also making a significant

contribution. Offshore production, mainly from wells

in the Gulf of Mexico, is also expected to contribute to

the increase.

Natural gas production is obtained from “proved

reserves.” Proved or “measured” reserves are the

estimated quantities of natural gas that “geological

and engineering data demonstrate with reasonable

certainty” to be recoverable from known reservoirs

under existing economic and operating conditions.

At the end of 1999, U.S. proved reserves totaled 167

trillion cubic feet. While proved reserves are dimin-

ished each year by the amount of natural gas actu-

ally produced, they are also replenished by additions

to existing fields through extensions, revisions, and

the discovery of new pools or reservoirs within exist-

ing fields. Proved reserves are also added through

the discovery of new fields.

“Technically recoverable resources” are a broader

category of resources that includes proved reserves

and consists of estimated quantities of gas that

are technically recoverable without reference to

economic profitability (Figure 18). As technology

advances, identified resources that were once not

economically recoverable become economically

recoverable. Current estimates of technically recov-

erable natural gas resources indicate that the

resource base is adequate to sustain growing produc-

tion volumes for many years.

Natural gas resource estimates are derived from

assessments by the U.S. Geological Survey for on-

shore regions and by the Minerals Management

Service for offshore areas [31]. As of January 1, 1999,

U.S. technically recoverable resources were esti-

mated at 1,281 trillion cubic feet, including 164 tril-

lion cubic feet of proved reserves, 244 trillion cubic

feet of inferred reserves from known fields, 319

trillion cubic feet of undiscovered conventional

resources not associated with oil deposits, and 393

trillion cubic feet of undeveloped resources of uncon-

ventional gas from coalbeds and low-permeability

sandstone and shale formations. Gas associated with
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oil makes up most of the balance of the total techni-

cally recoverable resource base.

From the early 1980s until the mid-1990s, yearly

production of natural gas in the United States

exceeded reserve additions, and U.S. natural gas

proved reserves were declining. The downward trend

was reversed in 1994, and reserves have increased in

5 of the past 6 years. Reserves are expected to

increase through most of the forecast period, with

increasing onshore unconventional reserves com-

pensating for declines in onshore conventional

reserves (Figure 19). As a result, reserves are antici-

pated to be adequate to sustain the projected levels

of production throughout most of the AEO2001 fore-

cast period, with the average lower 48 produc-

tion-to-reserves ratio projected to increase from 11.6

percent in 1999 to 15.0 percent in 2020. Lower 48

end-of-year reserves in 2020 are projected to be 21

percent above current levels. The relatively high lev-

els of annual reserve additions reflect increased

exploratory and developmental drilling as a result of

higher prices and expected strong growth in demand,

as well as productivity gains from technological

improvements.

Natural Gas Resource and Technology Cases

Uncertainty with regard to estimates of the Nation’s

natural gas resources has always been an issue in

projecting production, and it is widely acknowledged

that assessing actual resource levels is a difficult

task. To evaluate the sensitivity of the AEO2001 pro-

jections to the estimate of the underlying resource

base, high and low resource cases were created. As in

the other AEO2001 cases, resources in areas re-

stricted from exploration and development were

not included in the resource base for the sensi-

tivity cases. For conventional onshore and offshore

resources, the estimates of undiscovered technically

recoverable resources and inferred reserves were

adjusted by plus and minus 20 percent in the high

and low resource cases. The estimates of unproved

resources for unconventional gas recovery, which are

more uncertain, were adjusted by plus and minus 40

percent. Thus, the assumed levels of technically

recoverable resources were 1,583 trillion cubic feet in

the high resource case and 979 trillion cubic feet in

the low resource case, as compared with 1,281 tril-

lion cubic feet in the reference case. The resource

assumptions for the high and low resource cases are

intended to represent significant variations without

exceeding a reasonable range. They should not be

regarded as representing the upper and lower

bounds of possible values for technically recoverable

U.S. natural gas resources.

The projections in the high and low resource sensi-

tivity cases suggest that, as would be expected, a

larger natural resource base would lead to lower

wellhead prices and higher production levels, and a

smaller resource base would lead to higher wellhead

prices and lower production than projected in the ref-

erence case. Natural gas production in 2020 is pro-

jected to be 1.3 trillion cubic feet higher in the high

resource case and 4.4 trillion cubic feet lower in the

low resource case than in the reference case (Figure

20). The average natural gas wellhead price in 2020

is projected to be $2.62 per thousand cubic feet in the

high resource case (16 percent lower than projected

in the reference case) and $4.53 per thousand cubic

feet in the low resource case (45 percent higher than

in the reference case) (Figure 21). As expected,

reduced resource levels have a more dramatic effect

on prices and production than do increased resource

levels in the forecast period. In the high resource

case, although higher overall productivity puts
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downward pressure on prices, not all the additional

resources are available in the projection period

because of restraints on growth in rig and drilling

activity.

Another area of uncertainty is the future impact of

advances in exploration and drilling technologies. In

the past, improvements in technology have both

reduced exploration and development costs and

increased the recoverability of in-place resources.

Major advances in data acquisition, data processing,

and the technology of displaying and integrating

seismic data with other geologic data—combined

with lower cost computer power and growing experi-

ence with new techniques—have lowered the costs of

finding and producing natural gas. Advances in tech-

nology over the past 15 years have improved success

rates by as much as 50 percent and have allowed

higher quality prospects to be targeted, thus improv-

ing the overall well productivity.

One significant technological advance, adopted in

the latter part of the 1980s, was horizontal drilling.

Drilling a horizontal well, as opposed to a conven-

tional vertical well, enables more of the reservoir to

be exposed to the wellbore. Another advanced cost-

saving technology is fracturing, which involves in-

jecting fluids under high pressure to create new frac-

tures and enlarge existing ones. Fracturing is now

widely used to stimulate oil and natural gas produc-

tion from wells that have declined in productivity.

Modern drill bits, such as polycrystalline diamond

drill bits, significantly reduce the time required to

drill a well and allow drilling in more difficult geo-

logic formations. Other substantial boosts to success-

ful exploration and development have come from the

increased use of three- and four-dimensional seis-

mology [32] to delineate prospective areas of a

formation and the use of remote sensing systems to

improve the identification of promising geologic

structures. New rig designs, such as jackup rigs,

semisubmersible drilling rigs, and modular rigs, and

the introduction of subsea well technologies, tension

leg platforms, and production spars have opened up

vast new and promising areas for exploration in the

deepwater areas of the offshore that had been

inaccessible.

Continued improvements in technology have the

potential to provide low-cost, efficient tools that will

increase production in a manner that will be profit-

able to the industry while providing supplies to con-

sumers at reasonable prices. The AEO2001 reference

case assumes that improvements in technology will

continue at historical rates. More rapid improve-

ments could yield benefits in the form of both lower

prices and increased production. To assess the sensi-

tivity of the AEO2001 projections to the potential

effects of changes in success rates, exploration and

development costs, and finding rates as a result of

technological progress, rapid and slow technology

cases were developed, using the same resource base

as in the reference case. The technology improve-

ment rates assumed in the reference case were

increased and decreased by 25 percent in the rapid

and slow technology cases, which were analyzed as

fully integrated model runs. All other parameters in

the model were kept at their reference case values,

including technology parameters in other energy

markets, parameters affecting foreign oil supply,

and assumptions about foreign natural gas trade,

excluding Canada.

In the rapid technology sensitivity case for natural

gas, the assumption of a more rapid pace of techno-

logical improvement than assumed in the reference
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case leads to projections of lower wellhead prices and

more production (Figure 22). Slower technology

improvements are projected to have the opposite

effects in the slow technology case. The projections

for total U.S. natural gas production in 2020 are 3.8

percent higher in the rapid technology case and 6.6

percent lower in the slow technology case than in the

reference case. The most pronounced effects are on

the projections of production from unconventional

sources, which are 13.5 percent higher in the rapid

technology case and 9.8 percent lower in the slow

technology case in 2020 than projected in the refer-

ence case.

Although not represented in the rapid and slow tech-

nology cases—which assume the same resource base

as in the reference case—it is also possible that the

rate of future technological advances could affect the

amount of natural gas produced from environmen-

tally sensitive areas. At least 551 trillion cubic feet of

the remaining untapped natural gas resource base in

the United States underlies federally owned lands,

almost evenly split between onshore and offshore

locations. Approximately 217 trillion cubic feet of gas

under Federal lands is estimated to be unavailable

for development due to moratoria and/or restrictions

and therefore is not included in the resource base

assumed in the AEO2001 reference case.

Offshore drilling is prohibited along the entire

East Coast (31 trillion cubic feet, according to the

National Petroleum Council), the west coast of

Florida (24 trillion cubic feet), and most of the West

Coast (21 trillion cubic feet). The National Petroleum

Council estimates that 137 trillion cubic feet of gas

in the Rocky Mountain area is subject to access

restrictions, 29 trillion cubic feet is closed to develop-

ment, and 108 trillion cubic feet is available with

restrictions. As technological improvements make it

possible to produce gas while meeting environmental

restrictions, some of the resources in those areas

may become available. The reference case assumes

that approximately 36 trillion cubic feet of gas in the

Rocky Mountain area will become available for

development by 2015.

Pipeline Capacity Expansion

The U.S. interstate natural gas pipeline grid grew

substantially between 1990 and 2000, with 22 major

new interstate pipelines entering service (Figure

23). Additional expansion of the grid would be

needed to transport the increased volumes of annual

production projected in AEO2001. Transportation

corridors would have to be expanded to provide

access to new and increasing sources of supply.

Indeed, much of the expansion projected in the refer-

ence case is either already in progress or scheduled

to be completed by the end of 2001.

Preliminary estimates indicate that investment in

pipeline expansion in 1999 exceeded $2 billion, and

that investment in 2000 will reach approximately

the same level. Several pipeline projects have

already provided producers in the Rocky Mountain

region with new access to customers in the Midwest.

KN Interstate’s Pony Express project and the Trail-

blazer system expansion have provided access from

the Wyoming and Montana production regions, and

Transwestern Pipeline and El Paso Natural Gas

expansions have increased the capacity to move

supplies out of New Mexico’s San Juan Basin.

Transwestern has increased its capacity by expand-

ing its Gallup, New Mexico, compressor station. The

completion in 1998 of a large-scale gathering system

in the Powder River Basin significantly increased

access to supplies, as did the Frontrunner intrastate

expansion. To use the new gathering system, both

the Wyoming Interstate and Colorado Interstate

pipelines have increased their capacity. Significant

increases in flows from the region to markets on the

East and West Coasts have already occurred, and

additional increases are projected through 2020. In

the Gulf Coast offshore region, there has been a

considerable increase in gathering systems and

short-haul pipelines to move supplies onshore.

The most significant recent additions to pipeline

capacity have been made to increase import capacity

between the United States and Canada. Capacity

has increased by 15 percent since 1998, with the

major addition being the Northern Border expansion

through Montana into the Midwest. In 1999, U.S.

imports from Canada increased by 8.9 percent over

the 1998 level, largely due to increased capacity on
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the expanded Northern Border Pipeline. Other

major expansions are the Alliance Pipeline, also pro-

viding access to Western Canada, and the Maritimes

and Northeast system to transport Sable Island sup-

plies to markets in New England. The Alliance Pipe-

line is projected to open in late 2000 with an initial

capacity of 1.325 billion cubic feet per day, expand-

ing to 1.83 billion cubic feet per day in the future

[33]. The Maritimes and Northeast Pipeline became

operational on December 31, 1999, with a capacity of

about 400 million cubic feet per day at the border. By

March 2000, approximately 282 million cubic feet

per day was being shipped to New England markets

on the Maritimes and Northeast system. Cross-

border capacity between the United States and Mex-

ico has also grown, with the major increase resulting

from the opening of the Tennessee pipeline near

Alamo, Texas. A number of additional projects have

been proposed and may proceed if the current trend

of increased trade with Mexico continues.

Given the efficiencies that industry restructuring

has brought to the U.S. natural gas market, the

abundant technically recoverable domestic resource

base, the growing availability of natural gas imports,

the role of technology in making additional supplies

available and reducing costs, and the continuing

expansion of the U.S. pipeline grid, the natural gas

industry is expected to be able to respond to the chal-

lenge of substantial increases in future demand.

As long as the industry is confident that the demand

will be there and that natural gas can be produced

and delivered at prices that are competitive with

those of other fuels, the needed investments in

drilling, manpower, and pipeline infrastructure are

expected to be made.

Phasing Out MTBE in Gasoline

Methyl tertiary butyl ether (MTBE) is a widely used

gasoline blending component. Although it was ini-

tially added to gasoline to boost octane, which helps

prevent engine knock, the use of MTBE expanded in

the 1990s when it was used to meet the 2 percent

oxygen requirement in reformulated gasoline (RFG).

The Clean Air Act Amendments of 1990 (CAAA90)

require RFG to be used year-round in cities with the

worst smog problems. In the past few years, the use

of MTBE has become a source of debate, because the

chemical has made its way from leaking pipelines

and storage tanks into water supplies throughout

the country. Concerns for water quality have led to a
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flurry of legislative and regulatory actions at both

the State and Federal levels (see “Legislation and

Regulations,” page 15).

The Federal proposals are grounded in a set of rec-

ommendations made by a “Blue Ribbon Panel” (BRP)

of experts convened by the EPA to study the MTBE

issue [34]. In addition to improving programs to pro-

tect against leaking pipelines and storage tanks, the

BRP provided a set of recommendations that

includes reducing the use of MTBE and amending

the Clean Air Act to remove the 2 percent oxygen

requirement for RFG while maintaining the current

air benefits of reformulated gasoline. The AEO2001

reference case reflects legislation passed in eight

States to restrict the use of MTBE in those States

[35] but does not assume the implementation of any

of the BRP recommendations.

MTBE is an important blending component for RFG

because it adds oxygen, extends the volume of the

gasoline and boosts octane, all at the same time. In

order to meet the 2 percent (by weight) oxygen

requirement for Federal RFG, MTBE is blended into

RFG at approximately 11 percent by volume, thus

extending the volume of the gasoline. When MTBE is

added to a gasoline blend stock, it has an important

dilution effect, replacing undesirable compounds

such as benzene, aromatics, and sulfur. The dilution

effect is even more valuable in light of a new ruling

by the U.S. Environmental Protection Agency that

will require the sulfur content of gasoline to be

reduced substantially by 2004 and its recent pro-

posal to maintain benzene at 1998-1999 levels (see

“Legislation and Regulations,” page 16). In addition,

MTBE is a valuable octane enhancer. Its high octane

helps offset the Federal limitations on other

high-octane components such as aromatics and ben-

zene [36]. If the use of MTBE is reduced or banned,

refiners must find other measures to maintain the

octane level of gasoline and still meet all Federal

requirements.

In the event that the Federal RFG oxygen require-

ment is waived, replacing the oxygen content in gas-

oline will not be an issue, but refiners will still need

to make up for the loss of volume and octane result-

ing from banning MTBE. Reliance on other oxygen-

ates, including ethyl tertiary butyl ether (ETBE) and

tertiary amyl methyl ether (TAME), is assumed to be

limited because of concerns that they have many of

the same characteristics as MTBE and may lead to

similar problems that affect the water supply. Etha-

nol, which is now used primarily as an octane booster

and volume extender in traditional gasoline, would

be the leading candidate to replace MTBE. Ethanol

currently receives a Federal excise tax exemption of

54 cents per gallon, which is scheduled to decline to

53 cents in 2001, 52 cents in 2003, and 51 cents in

2005. Legal authority for the Federal tax exemption

expires in 2007, but because this exemption has been

renewed several times since it was initiated in 1978,

the AEO2001 reference case assumes that the

exemption will be extended at the 51-cent (nominal)

level through 2020.

Ethanol has some drawbacks that have made it less

attractive to refiners than MTBE as an oxygenate.

Ethanol results in higher emissions of smog-forming

volatile organic compounds (VOCs) than MTBE. Its

higher volatility makes it more difficult to meet

emissions standards, especially in the summertime

when RFG must meet VOC emissions standards.

Ethanol’s volatility also limits the use of other gaso-

line components, such as pentane, which are highly

volatile and must be removed from gasoline to bal-

ance the addition of ethanol.

In addition to being more volatile than MTBE, etha-

nol contains more oxygen. As a result, only about

half as much ethanol is needed to produce the same

oxygen level in gasoline that is provided by MTBE.

The result is a volume loss, because the other half of

the displaced MTBE volume must come from other

petroleum-based gasoline components. The “dilution

effect” of ethanol is not as great as that of MTBE,

because the use of smaller volumes of ethanol is not

as effective in diluting the undesirable qualities of

the crude-based blending components [37]. Finally,

finished fuel-grade ethanol currently contains small

amounts of sulfur (between 2 and 8 parts per mil-

lion), all of which comes from the “denaturant”

additive blended with pure ethanol to make it

undrinkable [38]. The sulfur content of the denatu-

rant could become an issue for gasoline blending as

refiners strive to meet a new Federal requirement

for low-sulfur gasoline after 2004 (see “Legislation

and Regulations,” page 14).

The prospect of increased use of ethanol also poses

some logistical problems. Unlike gasoline blended

with MTBE and other ethers, gasoline blended with

ethanol cannot be shipped in multi-fuel pipelines in

the United States. Moisture in pipelines and storage

tanks causes ethanol to separate from gasoline.

When gasoline is blended with ethanol, the petro-

leum-based gasoline components are shipped sepa-

rately to a terminal and then blended with the

ethanol when the product is loaded into trucks.

Thus, changes in the current fuel distribution
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infrastructure would be needed to accommodate

growth in “terminal blending” of ethanol with gaso-

line. Alternatively, changes in pipeline and storage

procedures would be needed to allow ethanol-

blended gasoline to be transported from refineries to

distributors.

Ethanol supply is another significant issue, because

current ethanol production capacity would not be

adequate to replace MTBE nationwide. At present,

ethanol supplies come primarily from the Midwest,

where most of it is produced from corn feedstocks.

Shipments to the West Coast and elsewhere via rail

have been estimated to cost an additional 14.6 to

18.7 cents per gallon for transportation [39]. If the

demand for ethanol increased as a result of a ban on

MTBE, ethanol would need to be produced as a fuel

on a regular basis; however, higher prices could

make new ethanol facilities economically viable, and

sufficient capacity could be in place depending on the

timing of the MTBE ban.

The AEO2001 reference case incorporates MTBE

bans or reductions in the States where they have

passed but does not include any proposed State or

Federal actions or the proposed oxygen waiver. Ari-

zona, California, Connecticut, Maine, Minnesota,

Nebraska, and New York will ban the use of MTBE

within the next several years, and South Dakota will

limit the amount of MTBE that can be added to gaso-

line to 2 percent by volume.

The AEO2001 projections are developed from a

regional model, which captures the effects of limita-

tions on MTBE in individual States through adjust-

ments to assumptions about regional supplies of

gasoline. The adjustments are made to reflect shifts

in oxygenate selection and gasoline characteristics

and changes in average gasoline prices in specific

regions. Because the regional price changes are pro-

jected only on an annual basis, however, localized

price spikes that might occur as a result of State

MTBE bans may not be reflected in the model

results.

To examine the implications of a possible nationwide

ban on MTBE, a sensitivity case was developed using

the following assumptions:

• A complete ban on MTBE in gasoline nationwide

by 2004

• A waiver of the 2 percent oxygen requirement for

Federal RFG

• No renewable standard that would require a spe-

cific level of ethanol in RFG

• No loss of air quality benefits from the use of

RFG.

Beyond its use as an oxygenate, ethanol is assumed

to be used to boost octane and extend volume in gaso-

line. Given that no renewable standard is assumed,

the amount of ethanol use projected in the sensitivity

case can be viewed as a floor for ethanol blending.

Despite the assumed removal of the Federal RFG

oxygen requirement, the MTBE ban case projects

more ethanol blending into gasoline than is projected

in the reference case, because additional ethanol

would be needed to offset the octane and volume loss

that would result from banning MTBE. Ethanol

blending in the MTBE ban case is projected to be

194,000 barrels per day in 2004, 55,000 barrels per

day higher than projected in the reference case. By

comparison, the 1999 level of ethanol use for gasoline

blending was about 91,000 barrels per day.

Average U.S. gasoline prices in the MTBE ban case

are projected to be 3.5 cents per gallon higher than in

the reference case in 2004. (Prices are based on mar-

ginal costs.) The higher projected gasoline prices

reflect increased costs from blending additional eth-

anol and other high-octane blendstocks. The MTBE

ban case also projects increased imports of petro-

leum products and reduced imports of crude oil. Net

imports of petroleum products are projected to be

150,000 to 200,000 barrels per day higher in the

MTBE ban case than in the reference case in the

2004 to 2006 time frame.

A waiver of the Federal oxygen requirement is

expected to result in a more cohesive gasoline mar-

ket in California than assumed in the reference case,

because two-thirds of the State currently is bound by

Federal requirements and does not use the Califor-

nia Phase III gasoline used elsewhere in the State.

As a result, ethanol consumption on the West Coast

in 2004 is projected to be 32,000 barrels per day

lower in the MTBE ban case than in the reference

case.

Distributed Electricity Generation

Resources

Distributed electricity generation resources are

included in the AEO2001 projections for three

broadly defined sectors: electricity generators, build-

ings (residential and commercial), and industrial. In

the electricity generation sector, the development of

new technologies such as microturbines and fuel

cells is making distributed generation an increas-

ingly attractive option. Installations of distributed
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generators by electricity producers are expected to

total less than 50 megawatts in size and to be located

near load centers. Although electricity supplied by

distributed generation in the residential and com-

mercial sectors is projected to increase by more than

50 percent over the forecast period, in 2020 it still is

expected to account for less than 1 percent of electric-

ity requirements in those sectors. Distributed gener-

ation provided 22 percent of the electricity used in

the industrial sector in 1999, and that share is

projected to increase to 23 percent by 2020, given the

economic incentives in the projections.

Electricity Generation Sector

Distributed generators are relatively small units

that can be used to provide electricity when and

where it is needed. For example, they can be con-

nected to an electric utility’s distribution system to

reduce bottlenecks and increase the reliability of

electricity supply. Unlike central station generators,

which are capital-intensive and may require con-

struction lead times of several years, distributed

generators can be put in place quickly. In some cases

they can even be moved to different sites as needed.

There is considerable interest among electricity gen-

erators in the potential use of distributed generators

to cut costs by delaying, reducing, or eliminating

investments in transmission and distribution equip-

ment. In addition, the operational flexibility of dis-

tributed generators, which can either be connected

to the grid or used in remote locations [40], may

provide new system management options not avail-

able with central station units. Technologies used for

distributed generation include diesel engines, inter-

nal combustion engines, microturbines, fuel cells,

and renewable technologies such as wind and photo-

voltaic generators.

It is not clear how the opening of electricity markets

to competition will affect the prospects for distrib-

uted generation in the electricity sector. There is

considerable uncertainty about prices that would be

paid for power from distributed generators when

electricity generation services are opened to competi-

tion, because the rules have yet to be established in

all these markets. There are also questions about the

ability of the natural gas industry to supply small

generators on a reliable basis and the prices that

would be charged. In addition, current planning

studies may understate or overstate the potential

benefits to utilities and other large power suppliers,

because there is little operational experience to

draw from. Finally, the future treatment of distrib-

uted resources by the regulatory authorities that

establish rules and pricing methods for transmission

and distribution services is uncertain.

In AEO2001, distributed technologies are expected

to penetrate in electricity markets when their costs

are less than the combined costs of traditional

baseload generation and the upgrades or expansions

of the transmission and distribution infrastructure

that would be needed to meet growth in demand.

Two generic distributed technologies are included in

the AEO2001 model: peaking capacity, which has

relatively high operating costs and is operated when

demand levels are at their highest [41], and baseload

capacity, which is operated on a continuous basis

under a variety of demand levels [42]. Table 9 shows

the assumed costs for the two generic technologies in

2000 and 2010. The assumed capital costs for the

baseload generator are about 27 percent higher than

those for the peaking generator in 2010, but its oper-

ations and maintenance costs are lower.

In the reference case, electricity producers are pro-

jected to add distributed generation capability only

to meet peak demands. The first distributed genera-

tors are projected to be connected to the grid begin-

ning in 2003, with total capacity reaching about 6

gigawatts in 2010 and 13 gigawatts in 2020. The

added capacity is projected to contribute about 3 bil-

lion kilowatthours of generation during peak periods

in 2010 and about 6 billion kilowatthours in 2020.

The modest levels of generation projected represent

an average capacity factor of about 5 percent for

peaking distributed generators. In contrast, the

higher assumed operating costs for generic baseload

distributed generators keep them from being com-

petitive with central station generators in the fore-

cast. As a result, no baseload capacity is projected to

be built through 2020 in the reference case.
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Characteristic

Generic
peaking

Generic
baseload

2000 2010 2000 2010

Typical size (megawatts) 0.4 0.4 2.5 1.6

Construction lead time (years) 0.2 0.2 0.5 0.5

Overnight costs
(1999 dollars per kilowatt)

Initial versions — 700 — 2,000

Mature versions 531 440 591 560

Operating and maintenance costs

Variable
(1999 mills per kilowatthour) 23.0 15.5 15.0 10.4

Fixed
(1999 dollars per kilowatt
per year) 12.5 12.5 4.0 6.3

Heat rate (Btu per kilowatthour) 10,620 10,500 10,991 9,210

Table 9. Cost and performance of generic

distributed generators



Buildings Sector

In the residential and commercial sectors, distrib-

uted generators installed by customers may supply

either electricity alone (generation) or electricity as

well as heat or steam (cogeneration or combined heat

and power). On-site generators can have several

advantages for electricity customers:

• If redundant capability is installed, reliability

can be much higher than for grid-supplied elec-

tricity.

• Although electricity from distributed generation

is generally more costly than grid-supplied

power, the waste heat from on-site generation

can be captured and used to offset energy re-

quirements and costs for other end uses, such as

space heating and water heating.

• Distributed generation can reduce the need for

energy purchases during periods of peak de-

mand, which can lower both current energy bills

and, presumably, future energy bills when peak

prices for electricity in competitive markets will

be set by the most expensive generator supplying

power to the grid.

Currently, very little residential capacity for elec-

tricity generation exists. Existing capacity consists

primarily of emergency backup generators to provide

electricity for minimum basic needs in the event of

power outages. There are also a limited number of

photovoltaic solar systems in a few niche markets

with very high electricity rates and/or subsidies that

encourage the use of renewable energy sources. Gen-

erating capacity in the commercial sector is also pri-

marily for emergency backup; however, some

electricity supply and peak generation is reported.

EIA’s 1995 Commercial Buildings Energy Consump-

tion Survey (CBECS) estimated that about 0.05 per-

cent of all commercial buildings (0.23 percent of all

commercial floorspace) use generators for purposes

other than emergency backup.

The AEO2001 buildings models characterize several

distributed generation technologies—either com-

bined heat and power applications or pure genera-

tion—including conventional oil or gas engines and

combustion turbines as well as such new technolo-

gies as photovoltaics, fuel cells, and microturbines.

Photovoltaics are the most costly of the distributed

technologies for buildings on the basis of installed

capital costs; however, once photovoltaic systems are

installed, no fuel costs are incurred. Petroleum-

based generation is often used for emergency power

backup in the commercial sector, but because of

potential localized emissions issues it is less appro-

priate for continuous operation than is natural-gas-

based generation. In the projections, the key growth

technologies for cogeneration in the buildings sector

are photovoltaics and natural-gas-fired generators.

The projected penetration rates of distributed gener-

ation technologies in the buildings sector are based

either on forecasts of the economic returns from their

purchase or on estimated participation in programs

aimed at fostering distributed generation. Program-

related purchases are based on estimates from the

Department of Energy’s Million Solar Roofs program

and the Department of Defense fuel cell demonstra-

tion program [43].

Table 10 shows projected equipment costs and elec-

trical conversion efficiencies for several of the dis-

tributed generation technologies characterized in

the buildings sector models. The greatest cost

declines are projected for the emerging technolo-

gies—photovoltaics, fuel cells, and microturbines. In

addition, conversion efficiencies are projected to

show the greatest improvement for fuel cells, reflect-

ing the technical progress expected for this emerging

technology. Because technology learning is expected

to occur for photovoltaics, fuel cells, and micro-

turbines, the data in Table 10 represent price ceil-

ings for those three technologies; their actual costs

could be lower if total cumulative shipments reach

sufficiently high levels [44].

The reference case projects an increase of 56 percent

in electricity supplied by distributed generation in

the buildings sector. Distributed generation is esti-

mated to account for approximately 0.3 percent of

the sector’s total electricity supply in 2000, rising to
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Year
Photo-

voltaics
Fuel
cell

Gas tur-
bine

Gas en-
gine

Gas
micro-
turbine

2000-2004

Cost 7,870 3,282 1,555 1,320 1,785

Efficiency 14 38 22 29 27

2005-2009

Cost 6,700 2,834 1,503 1,240 1,574

Efficiency 16 40 24 29 29

2010-2014

Cost 5,529 2,329 1,444 1,150 1,337

Efficiency 18 43 25 30 31

2015-2020

Cost 4,158 1,713 1,373 990 1,047

Efficiency 20 47 27 30 34

Table 10. Projected installed costs (1999 dollars per

kilowatt) and electrical conversion efficiencies

(percent) for distributed generation technologies by

year of introduction and technology, 2000-2020



0.4 percent in 2020. Figure 24 shows the projections

for individual technologies.

Natural gas turbines are viewed as a “mature” tech-

nology that remains static in the forecast. Even so, it

maintains the largest share gained by a single

technology throughout the period. The shares for

other natural-gas-based technologies are projected

to grow. This projected growth results from the com-

bined effects of more rapid cost declines than those

projected for turbines and increases in generation

efficiency increase their market penetration. The

combined effect of these two factors is especially

important for fuel cell and microturbine technolo-

gies, which are currently in the early phases of com-

mercialization for buildings-based applications. By

the end of the projection period, fuel cells and micro-

turbines combined are expected to overtake natural

gas turbines in terms of total generation. Continued

cost declines are also projected for photovoltaics, but

the costs are expected to remain significantly higher

than those of the other technologies available, and

little additional penetration is projected after 2010,

when current incentive programs are scheduled to

end. Other technologies not shown in Figure 24—

including municipal solid waste, hydropower, bio-

mass, coal, and petroleum-based applications—are

not widely applicable in the buildings sector or are

limited by environmental concerns and therefore do

not increase [45].

Industrial Sector Cogeneration

Cogeneration systems, also called combined heat

and power systems, simultaneously produce electric-

ity or mechanical power and recover waste heat for

use in other applications. The degree to which they

are used for electricity production versus steam or

heat production for other uses varies from facility to

facility. Cogeneration systems can substantially

reduce the energy losses that occur when electricity

and process steam are produced independently. Con-

ventional central station generation averages less

than 33 percent delivered efficiency, whereas cur-

rent cogeneration systems can deliver energy with

efficiencies exceeding 80 percent.

The economic incentive to install cogeneration sys-

tems is based on the potential reduction in total oper-

ating costs. Cogeneration systems typically are most

economical where steam loads are large and rela-

tively continuous. Those industries that historically

have been large users of cogeneration usually have

had access to low-cost fuels, such as byproducts from

industrial production processes. About two-thirds of

current capacity is concentrated in the pulp and

paper, chemical, and refining industries [46]. Over

the past several years, technology developments

have increased the range of sites where cogeneration

may be an economical option. The most appropriate

technology for a specific site or application depends

on many factors: the steam load, fuel and electricity

prices, on-site electricity demand, duty cycles, space

constraints, emissions regulations, and interconnec-

tion issues.

Additions of natural-gas-fired systems and biomass

systems are evaluated separately in AEO2001. Eight

natural-gas-fired cogeneration systems, ranging in

size from 800 kilowatts to 100,000 kilowatts, are

assumed to be available in the AEO2001 model.

Table 11 summarizes their key cost characteristics

and assumed cost improvement over time. Because

biomass-based cogeneration is assumed to be added

in the industrial sector in response to projected

increases in biomass consumption in the sector,

installation costs are not explicitly considered.

Because most of the expected increase in biomass

consumption is concentrated in the pulp and paper
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System

Size
(mega-
watts)

Installed cost
(1999 dollars
per kilowatt)

Operating and
maintenance costs

(1999 cents
per kilowatthour)

1999 2020 1999 2020

Engine 0.8 975 690 1.07 0.90

3 850 710 1.03 0.90

Gas turbine 1 1,600 1,340 0.96 0.80

5 1,075 950 0.59 0.49

10 965 830 0.55 0.46

25 770 675 0.49 0.43

40 700 625 0.42 0.40

Combined cycle 100 690 620 0.36 0.30

Table 11. Costs of industrial cogeneration systems,

1999 and 2020



industry, which is one of the largest cogeneration

industries, it is assumed that 90 percent of the pro-

jected increase in biomass consumption will be used

to cogenerate electricity.

Figure 25 shows the projected composition of

cogeneration capacity by fuel in 2020. Natural gas

accounts for most of the projected change in total

capacity, followed by biomass. Natural-gas-fired

cogeneration capacity in the industrial sector is pro-

jected to increase by 18.7 gigawatts from 1999 to

2020, and biomass-fired capacity is projected to

increase by 3.5 gigawatts. About 70 percent of the

new capacity is expected to be added in the paper and

chemical industries. There is assumed to be little

growth in cogeneration capacity for other fuels

between 1999 and 2020, because coal systems cost

significantly more than gas turbine systems and,

given their relatively large minimum economical

size, are subject to more stringent environmental

requirements.

The difference between the delivered prices of elec-

tricity and natural gas in the industrial sector is a

key component in the economics of cogeneration sys-

tems. A larger difference increases the economic

incentives for cogeneration, and a smaller difference

reduces them. Therefore, in the AEO2001 reference

case, the narrowing difference between electricity

and natural gas prices projected over the forecast

period reduces the economic incentive to invest in

cogeneration systems.

In summary, total distributed generation capacity is

projected to grow more rapidly than electricity sales

in the forecast, averaging about 2.5 percent annu-

ally. When projected additions in the electricity gen-

eration sector are excluded, the remainder of the

expected capacity growth is slightly less than the

projected growth in electricity sales. Given the pro-

jections for falling electricity prices and rising natu-

ral gas prices, however, this still represents a robust

outlook.

Restructuring of State Retail Markets for

Electricity

Since May 1996, a number of States have passed leg-

islation mandating the restructuring of their retail

electricity industries. Restructuring legislation has

focused primarily on deregulating the electricity

supply sector to allow retail electricity customers

access to competitive energy suppliers. Some States

have also granted competitive retail access to compo-

nents of distribution service, such as billing and

meter reading [47]. Most of the States that have

authorized competitive retail access to electricity

have historically had higher electricity prices than

the national average.

As of September 2000, 24 States and the District of

Columbia, representing 55 percent of U.S. electricity

sales [48], have mandated electric industry restruc-

turing. Two States, Alaska and South Carolina, have

legislation pending. Virtually all the other States

have considered restructuring. Many are waiting to

see how deregulated markets will affect electricity

prices in the States that have already implemented

restructuring legislation before making a decision.

Some State utility regulatory bodies have estab-

lished frameworks for deregulation and are negotiat-

ing terms with utilities and potential competitive

electricity suppliers that will be implemented in the

event that restructuring legislation passes.

Issues of Price Stability and Service

Reliability in Deregulated Electricity Markets

In the States that have passed restructuring

legislation, settlement negotiations with electricity

producers and consumers have raised a number

of contentious issues, including market power,

stranded cost recovery and securitization, genera-

tion asset divestiture, environmental concerns, cus-

tomer education and attitudes toward restructuring,

consumer protection, regulation of affiliate transac-

tions, price stability, and service reliability. Ulti-

mately, the resolution of such issues will determine

the rate at which restructured electricity markets

become competitive and how customers, utilities and

their stockholders, competitive suppliers, and other

stakeholders will be affected.

Over the past year, as a result of major regional out-

ages and rising fuel prices, the issues of price stabil-

ity and service reliability have been of particular
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concern nationwide. Many observers and partici-

pants in restructuring negotiations have raised con-

cerns that electricity customers, especially residents

and small businesses, could experience higher prices

and less reliable service as a result of deregulation.

Fears of higher prices have been fueled by concerns

that a competitive market could take a long time to

develop. In an underdeveloped market, incumbent

utilities or large corporations could gain most of the

market share, leaving them free to raise prices at

will in the absence of regulation.

In States where competition is underway, it has

mostly been the large commercial and industrial con-

sumers who have been courted by competitive

energy suppliers. Consequently, all States that have

mandated restructuring, or allowed it to proceed,

have also mandated price reductions and/or price

freezes for residential and small commercial custom-

ers for the duration of a negotiated “transition

period.” The transition period is the estimated num-

ber of years that it will take to realize a fully competi-

tive electricity supply market. As discussed below,

AEO2001 incorporates State-mandated price freezes

and reductions into its forecasts of energy prices.

Service reliability has also become a concern as utili-

ties have downsized their work forces in preparation

for the switch to a competitive marketplace. In addi-

tion, although the demand for electricity has been

increasing, utilities have been reluctant to make

expensive additions to generation and transmission

capacity, because their ability to recover the costs

remains uncertain as States consider whether

and/or how to carry out restructuring of the industry.

A recent EIA study [49] indicates that constraints

on inter- and intraregional electricity transmission

capacity could affect the ability of electricity mar-

kets to respond quickly and efficiently to changing

demand conditions.

Concerns about prices and reliability were height-

ened when outages and price spikes hit the Midwest

region during the summer of 1998, and to a lesser

extent, by outages and price spikes around the coun-

try during the summer of 1999. More recently, price

spikes in New England during the winter of 2000

and outages and price spikes in wholesale and retail

electricity markets in California throughout the

summer of 2000 have been seen as an indication of

potential problems.

The U.S. Department of Energy’s Power Outage

Study Team [50] has studied the major outages

and voltage depressions that occurred around the

country in the summer of 1999, finding in general

that the “necessary operating practices, regulatory

policies, and technological tools for assuring an

acceptable level of reliability were not yet in place.”

However, price spikes in the Midwest in 1999 were

not as sustained as those in the summer of 1998, and

the consequences were not as severe, pointing to a

maturing competitive electricity market in that

region [51]. The 1999 price spikes did not prompt the

level of anxiety over the increasingly competitive

electricity market as had the Midwest price spikes of

the previous year [52], and in 2000, with more gener-

ating capacity on line and a cooler summer, the Mid-

west electricity market remained calm.

Separate, independent investigations into the func-

tioning of competitive wholesale electricity markets

in New England and California have found market

design and operational flaws in both regions [53].

Both studies found that market structures may have

encouraged traders or generators to bid up prices by

“gaming the system” [54]. The two regions are now in

the process of trying to redesign aspects of their com-

petitive markets. ISO New England investigated the

NEPOOL Installed Capacity (ICAP) market after

the January 2000 price spikes and found that it was

too flawed to be fixed. ISO New England then filed a

request with the FERC in May 2000 that the ICAP

market be eliminated and that the ISO begin a col-

laborative effort with NEPOOL participants to

develop viable market-driven alternatives to the

ICAP market [55].

In California, Governor Gray Davis directed the

Electricity Oversight Board and the California Pub-

lic Utilities Commission to investigate the circum-

stances contributing to the outages and price spikes

during the summer of 2000 [56]. After the study

found serious market flaws, Governor Davis called

on FERC to investigate the wholesale markets and

intervene to ensure that “a workably competitive

market exists before California consumers and Cali-

fornia’s economy are subjected to unconstrained,

market-based electricity prices” [57].

Market Effects of High Natural Gas Prices

High natural gas prices in 2000 have also concerned

stakeholders in the process of electricity industry

deregulation. With new gas turbines increasingly

being used as the marginal units of electricity pro-

duction, higher gas prices will theoretically increase

electricity prices more in competitive electricity sup-

ply markets with marginal cost pricing than in regu-

lated markets with prices based on average costs.
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Although the demand for natural gas has been

increasing, low gas prices in 1998 and 1999 curtailed

gas drilling in 1999. In 2000, flat production,

increased demand, and lower then average stock

levels resulted in higher natural gas prices. Still,

according to a recent analysis of supply and demand

in the gas industry [58], although drilling has

increased substantially, a 6- to 18-month lag is antic-

ipated before much additional production will be

brought on line.

With an expanding economy and an increase in

planned construction of new gas turbines, future

demand for natural gas is expected to increase

regardless of whether the coming winters will be

warm or cold. In States with newly deregulated

retail electricity markets, mandated price freezes

and reductions during the transition to competition

are expected to keep electricity prices from increas-

ing excessively with rising gas prices [59]. Electricity

price increases in other States as a result of higher

gas prices may depend on several factors, including

the political influence of electricity users and utili-

ties; economic hardships caused by price increases

on particular users; the effects of electricity price

increases on local economies; and perceptions by

some utilities that large increases in electricity

prices may cause them to lose support for their posi-

tions in restructuring negotiations.

AEO2001 Assumptions

AEO2001 represents 13 electricity supply regions,

based on North American Electric Reliability Coun-

cil (NERC) regions and subregions. When all the

electricity sales in a supply region [60] come from

deregulated States, the region is assumed to be fully

competitive. When a majority of electricity sales (but

not all) within a region come from deregulated

States, the region is assumed to be partially competi-

tive. Within a partially competitive region, AEO2001

assumes the same percentages of competitive and

regulated pricing as the percentages of electricity

sales in that region’s deregulated and regulated

States, respectively. Fully or partially competitive

regions include the New England, New York,

Mid-Atlantic, East Central (Illinois), Rocky Moun-

tain Power Area, California, and the Southwest

Power Pool electricity supply regions.

In AEO2000, the Southwest Power Pool was

assumed to be a noncompetitive region, with only 32

percent of its sales coming from States that had man-

dated deregulation. In the past year, however,

Entergy, a very large utility supplying about 100

million megawatthours of electricity to 2.5 million

customers in several States, left the Southwest

Power Pool to join the Southeastern Electric Reli-

ability Council. The huge loss of mostly noncompeti-

tive energy sales increased the share of competitive

electricity sales in the Southwest Power Pool to 54

percent, making it a competitive region in AEO2001.

Electricity prices in the Northwest, Mid-Continent,

Southeast, and Florida regions still are assumed to

be regulated.

AEO2001 assumes a gradual, 10-year transition to

fully competitive pricing from the inception of dereg-

ulation in competitive regions, with the 10-year

period varying by region. This is the estimated

amount of time needed to free the changing industry

of the anticompetitive effects of stranded costs, nega-

tive customer attitudes toward choosing electricity

service providers, and imperfect market structures.

It also accounts for the time needed for an adequate

number of suppliers to enter the market and learn to

be sufficiently cost-efficient to stay in the market

and keep it competitive.

AEO2001 Electricity Price Forecasts

AEO2001 forecasts a decline of 1 cent per kilo-

watthour in the average national electricity price

between 2000 and 2012, followed by a slight increase

of 0.2 cent per kilowatthour through 2020 (Figure

26). In general, price differences among regions are

projected to be greatly reduced—from 7.0 cents per

kilowatthour between the highest (New York) and

lowest (Northwest) in 1995 to 3.8 cents per kilowatt-

hour between the highest (New York) and lowest

(Northwest) in 2020.

Figure 26 shows historical and projected average

electricity prices paid by end users in competitive

and noncompetitive regions compared with national
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average prices. Most of the States that have autho-

rized competitive retail access to electricity have his-

torically experienced electricity prices that are

higher than the national average, mainly as a result

of higher than average regional capital costs (the

material and labor costs of building power plants).

The competitive regions as a group also have a

higher concentration of older oil- and gas-fired steam

generators that require more maintenance than

other types of plants, as well as higher labor costs

associated with operations and maintenance, than

the noncompetitive regions. For example, in the

Southeast and Mid-Continent regions, which are

assumed to be noncompetitive, reliance on older

coal-fired generators, for which the capital costs

have largely been paid, provide a plentiful source of

electricity with lower associated maintenance costs,

resulting in lower electricity prices. The labor costs

associated with plant operation and maintenance

are also relatively low in those regions. The North-

west, another noncompetitive area, has access to

abundant hydroelectric power sources at very low

cost.

Figure 27 shows expected regional price changes

between 2000 and 2020 for selected regions with

competitive, partially competitive, and noncompeti-

tive electricity supply. By region, the largest declines

in electricity prices are projected for the four regions

that currently have the highest average electricity

prices: California, New England, New York, and the

Mid-Atlantic. These were the first regions in which

State restructuring laws were implemented, and

they have already experienced price drops between

0.5 and 1.5 cents per kilowatthour since 1995. In the

reference case, they are expected to see further

declines averaging about 2.5 cents per kilowatthour

from 2000 to 2010.

Three other regions (East Central, Texas, and

Mid-America) are projected to see price declines

between 1.5 cents per kilowatthour (in Texas, a fully

competitive region) and just over 0.5 cent per

kilowatthour (in Mid-America, the least competitive

of the three regions) from 2000 to 2010. After the

decreases, prices in the East Central and Mid-

American regions are expected to increase slightly

(about 1 mill per kilowatthour) by 2020. Prices in

Texas by 2020 are projected to regain up to half the

decrease expected by 2020 as a result of additions of

new power plants fueled by increasingly expensive

natural gas.

The Mid-Continent, Florida, and Southeast regions

are expected to experience very small price declines

(from a few mills per kilowatthour in the Southeast

to just over 0.5 cent per kilowatthour in Florida) over

the next several years, even though they are non-

competitive regions. In Florida, expensive oil plants

are being replaced by cheaper coal and gas plants,

helping to bring fuel costs down. In the Mid-

Continent region, an expected decrease in capital

costs is expected to bring prices down as plants are

run at higher capacity. In the Southeast region,

plant operations and maintenance costs are expected

to decline slightly as a result of additions of fos-

sil-fired steam plants in previous years. After 2005,

prices in these regions are expected to remain rela-

tively steady through 2020.

The Northwest and Southwest are the two low-

est-priced electricity supply regions in the Nation.

Prices in the Northwest, a noncompetitive region,

are projected to remain relatively steady through

2020. The Southwest is expected to see price

increases through 2020 as a result of competition

and the costs of expected additions of new generating

capacity, most of which are projected to be fueled by

natural gas.

Although average electricity prices for the competi-

tive regions are expected to drop to just 1 mill per

kilowatthour above the national average by 2010,

they remain 1 cent per kilowatthour above the aver-

age prices for the noncompetitive regions in the fore-

cast, for the reasons discussed above. Nationally,

average electricity prices are expected to fall as the

capital costs for some more expensive plants are paid

off, newer plants are built with lower associated

maintenance costs, and competition (as well as new

regulation) forces electricity suppliers to become

more efficient. Competitive regions still are expected

to have higher resources and labor costs associated

with building, maintaining, and fueling generators
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than are the noncompetitive regions. As a result,

after 2010, the expected surge in new additions of

natural-gas-fired generators, combined with rising

natural gas prices, is expected to increase prices by a

little more in the competitive regions than in the

noncompetitive regions.

Carbon Dioxide Emissions in AEO2001

Reference Case

In the AEO2001 reference case, carbon dioxide emis-

sions from energy consumption are expected to reach

1,809 million metric tons carbon equivalent in 2010,

continuing to rise to 2,041 million metric tons carbon

equivalent in 2020 (Figure 28), an average annual

growth rate of 1.4 percent between 1999 and 2020.

The projections for 2010 and 2020 are 34 percent and

51 percent higher, respectively, than the 1990 level

of 1,349 million metric tons carbon equivalent.

Carbon dioxide emissions are projected to increase

throughout the forecast, because continued economic

growth and moderate increases or even decreases in

projected real energy prices are expected to lead to

increasing energy consumption. The 1.4-percent

growth rate for projected carbon dioxide emissions is

slightly faster than the growth rate for total energy

consumption, which is expected to increase at an

average annual rate of 1.3 percent. The growth in

carbon dioxide emissions is projected to be more

rapid than the growth in total energy consumption

for two primary reasons. First, approximately 27

percent of existing nuclear generating capacity,

which emits no carbon dioxide, is expected to be

retired by 2020, and no new nuclear plants are pro-

jected to be constructed. Second, because prices for

both natural gas and coal are expected to remain

moderate, growth in the use of renewable energy

sources is projected to remain slow.

Through 2020, the demand for energy services, such

as travel, household appliances, and commercial

equipment, is projected to continue to increase. As a

result, projected energy consumption per person and

carbon dioxide emissions per person in 2020 are

higher than they were in 1999. Between 1999 and

2020, carbon dioxide emissions per person are

projected to increase from 5.5 metric tons carbon

equivalent to 6.3 metric tons carbon equivalent, an

average annual growth rate of 0.6 percent (Figure

29).

Total energy intensity in the U.S. economy, mea-

sured as energy consumption per dollar of GDP is

expected to show a decrease through 2020, resulting

from the penetration of more efficient energy-using

equipment into the capital stock. Total energy inten-

sity is projected to fall from 10.8 thousand Btu per

dollar of GDP in 1999 to 7.7 thousand Btu per dollar

of GDP in 2020, an average decline of 1.6 percent

annually. Because carbon dioxide emissions are pro-

jected to grow more rapidly than energy consump-

tion, however, carbon dioxide emissions per dollar of

GDP are projected to decrease at a slower rate than

energy intensity. Between 1999 and 2020, carbon

dioxide emissions are estimated to decline from 170

to 124 metric tons carbon equivalent per million dol-

lars of GDP, an average annual decline of 1.5 percent

(Figure 30).

Comparisons with AEO2000 Projections

In AEO2001, projected carbon dioxide emissions in

2020 are 2,041 million metric tons carbon equiva-

lent, 3.1 percent higher than projected in AEO2000.
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Carbon dioxide emissions are expected to reach a

higher level primarily as a result of more rapid pro-

jected economic growth in the AEO2001 reference

case. Over the projection period, GDP is expected to

increase at an average annual rate of 3.0 percent,

compared with the 2.1-percent yearly GDP growth

projected in AEO2000. The higher economic growth

projection in AEO2001 results in part from statisti-

cal and definitional changes in the National Income

and Product Accounts, as discussed earlier in “Issues

in Focus” (see page 22). In addition, the economic

forecast reflects a more optimistic view of long-run

economic growth, leading to higher projections for

industrial output, housing starts, growth in commer-

cial floorspace, and disposable income, all of which

contribute to higher projected growth in the demand

for energy services and in energy consumption. As a

result, projected energy consumption in 2020 is

higher in all end-use sectors in AEO2001 than in

AEO2000.

The AEO2001 projection for the number of U.S.

households in 2020 is 1.5 percent higher than was

projected in AEO2000, with most of the increase

being in single-family homes. The total number of

U.S. households is expected to increase from 104.1

million in 1999 to 129.4 million in 2020. In addition,

AEO2001 projects that the average size of new

homes will increase through 2020, whereas

AEO2000 assumed no growth in the size of new

homes. In the commercial sector, the AEO2001 pro-

jection for total floorspace in 2020 is 11.0 percent

higher than the AEO2000 projection as a result of

the higher projected economic growth. In addition,

AEO2001 projects more rapid growth in electricity

consumption in both the residential and commercial

sectors for personal computers, office equipment,

and a variety of miscellaneous uses consistent with

recent trends.

Overall energy intensity in the residential and com-

mercial sectors is also expected to be higher in

AEO2001 than was projected in AEO2000. In the

residential sector, total energy consumption per

square foot is projected to decrease at an average

annual rate of 0.1 percent through 2020, as com-

pared with a projected 0.2-percent decline in

AEO2000. In addition, because the size of new homes

is expected to increase, energy consumption per

household is projected to increase by 0.1 percent

annually, in contrast to the 0.1-percent annual

decrease projected in AEO2000. Total residential

carbon dioxide emissions, including emissions from

the generation of electricity used in the sector, are

projected to be 10 million metric tons carbon equiva-

lent (2.8 percent) higher in 2020 than was projected

in AEO2000. In the commercial sector, total energy

consumption per square foot is projected to increase

at an average annual rate of 0.1 percent through

2020 in AEO2001, as compared with the 0.1-percent

decrease projected in AEO2000. Higher projected

energy intensity combined with higher projected

floorspace results in a projection of carbon dioxide

emissions in 2020 that is 31 million metric tons car-

bon equivalent (10.1 percent) higher than the

AEO2000 projection.

Along with higher projected economic growth, indus-

trial output in AEO2001 is projected to grow at an

average annual rate of 2.6 percent through 2020,

compared with 1.9 percent in AEO2000. Most of the

difference, however, is in non-energy-intensive man-

ufacturing, which is expected to grow at a far more

rapid pace than energy-intensive manufacturing

or nonmanufacturing activity. In addition, the

AEO2001 projections include a more optimistic

assessment of the potential for efficiency improve-

ments in the industrial sector consistent with recent

trends. Energy intensity in the industrial sector is

expected to decline at an average annual rate of 1.5

percent in AEO2001, compared with a projected

average annual decline of 0.9 percent in AEO2000.

As a result, with the carbon dioxide emissions associ-

ated with industrial electricity use also expected to

be lower, the AEO2001 projection for industrial sec-

tor carbon dioxide emissions in 2020 is essentially

the same as the AEO2000 projection.

In the transportation sector, the higher projections

for economic growth and disposable income in

AEO2001 lead to higher projections for light-duty

vehicle travel and for freight travel by truck, rail,
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and ship than in AEO2000. However, the average

efficiency of new light-duty vehicles in 2020 is

expected to be higher than was projected in

AEO2000, due to recent industry developments—

28.0 miles per gallon compared with 26.5 miles per

gallon in AEO2000. Higher efficiency is also pro-

jected for freight trucks, based on recent industry

data. The potential for growth in air travel was also

reevaluated for the AEO2001 projections. As a

result, the AEO2001 projection for air travel in 2020

is 7.1 percent lower than the AEO2000 projection. In

total, however, transportation energy consumption

is expected to increase more rapidly than in

AEO2000 (averaging 1.8 percent as compared with

1.7 percent per year), and carbon dioxide emissions

from the transportation sector in 2020 are expected

to be higher by 21 million metric tons carbon equiva-

lent, or 2.9 percent.

AEO2000 projected that both electricity sales and

carbon dioxide emissions from electricity generation

(excluding cogeneration) would increase on average

by 1.3 percent per year between 1999 and 2020. The

AEO2001 projections for electricity demand are

higher, particularly for the residential and commer-

cial sectors, as noted above. Purchased electricity

demand is projected to increase at an average annual

rate of 1.8 percent, and carbon dioxide emissions

from electricity generation (excluding cogeneration)

are projected to increase by an average of 1.6 percent

per year. In AEO2001, less nuclear capacity is

expected to be retired by 2020 than was projected in

AEO2000 as a result of lower assumed costs for

extending the operating life of existing nuclear

plants and higher projected prices for natural gas.

In addition, coal consumption for electricity genera-

tion is expected to be slightly lower and natural gas

consumption higher than projected in AEO2000.

Carbon Dioxide Emissions by Sector

In 2020, electricity generation (excluding cogenera-

tion) is expected to account for 38 percent of all

carbon dioxide emissions, up from 37 percent in

1999. The increasing share of carbon dioxide emis-

sions from generation results, in part, from the

1.8-percent annual growth rate in projected electric-

ity consumption. New capacity will be required to

meet the expected electricity demand growth and to

replace the loss of some nuclear capacity that is

expected to be retired. Of that new capacity, about 6

percent is projected to be fueled with coal and 92 per-

cent with natural gas.

The growth of both projected energy consumption

and carbon dioxide emissions in the transportation

sector is faster than in the other end-use sectors

because of projected increases in travel and the rela-

tively slow improvement in fuel efficiency that is

expected in the reference case. Between 1999 and

2020, transportation energy demand and carbon

dioxide emissions are projected to grow at average

annual rates of 1.8 percent, and in 2020 it is esti-

mated that the transportation sector will account for

36 percent of all carbon dioxide emissions from

energy use. The average efficiency of the light-duty

vehicle fleet—cars, light trucks, vans, and sport util-

ity vehicles—is projected to increase from 20.5 to

21.5 miles per gallon between 1999 and 2020. Over

the same period, vehicle-miles traveled by light-duty

vehicles are expected to increase by 1.9 percent per

year, faster than the expected growth rate for the

over-age-16 population (0.9 percent per year).

Growth in both air and freight truck travel, at aver-

age projected rates of 3.6 percent and 2.6 percent per

year, also contributes to the expected growth in car-

bon dioxide emissions from the transportation

sector.

Carbon dioxide emissions from the residential and

commercial sectors are expected to grow by 1.4 per-

cent and 1.6 percent per year, respectively, contrib-

uting 19 percent and 17 percent of carbon dioxide

emissions in 2020, including the emissions from the

generation of electricity used in each sector. The pro-

jected annual growth rates for energy consumption

in the residential and commercial sectors are 1.2 per-

cent and 1.4 percent, respectively. In both sectors,

growth in energy consumption and carbon dioxide

emissions is expected to result from continued

growth in energy service demand from an increasing

number of households and commercial establish-

ments, offset somewhat by efficiency improvements

in both sectors.

Carbon dioxide emissions from the industrial sector

are expected to increase by 0.9 percent per year

through 2020, accounting for 29 percent of the total

projected carbon dioxide emissions in 2020, includ-

ing emissions from electricity generation for the sec-

tor. Total industrial energy consumption is projected

to grow at an average annual rate of 1.0 percent. The

relatively low expected growth rate as compared

with other sectors results from efficiency improve-

ments, slow growth in coal use for boiler fuel, and a

shift to less energy-intensive industries. Energy use

per unit of output is expected to decline as additions

to the capital stock are made from increasingly

efficient equipment and investments are made to

improve the efficiency of the existing stock. The use

of renewable energy sources in the industrial sector
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is also projected to increase at a faster rate than is

projected for energy markets as a whole. Approxi-

mately 90 percent of the projected growth in renew-

able energy consumption in the industrial sector is

for cogeneration and the remainder for boiler fuel.

Carbon Dioxide Emissions by Fuel

By fuel, petroleum products are projected to be the

leading source of energy-related carbon dioxide

emissions because of the continuing growth expected

in the transportation sector, where petroleum prod-

ucts currently account for some 97 percent of total

energy use. About 42 percent of all U.S. carbon diox-

ide emissions—860 million metric tons carbon equiv-

alent of the total of 2,041 million metric tons carbon

equivalent in 2020—are projected to be from petro-

leum products. About 82 percent of the total carbon

dioxide emissions from petroleum use are estimated

to result from transportation uses in 2020.

Coal is expected to be the second leading source of

carbon dioxide emissions in 2020 at 671 million met-

ric tons carbon equivalent, or about 33 percent of

total U.S. carbon dioxide emissions. Coal has the

highest carbon content of all the fossil fuels and is

expected to remain the predominant fuel source for

electricity generation through 2020. By 2020, the

coal-fired share of generation (excluding cogenera-

tion) is expected to decline from its 1999 level of 54

percent to 47 percent. About 90 percent of carbon

dioxide emissions from coal in 2020 are estimated to

result from electricity generation.

Natural gas consumption for both electricity genera-

tion and direct end uses is expected to grow at the

fastest rate of all the fossil fuels—an average of 2.3

percent per year through 2020. Natural gas has a rel-

atively low carbon content relative to other fossil

fuels (only about one-half that of coal), and thus car-

bon dioxide emissions from natural gas use are pro-

jected to be just 510 million metric tons carbon

equivalent in 2020, about 25 percent of the total.

Macroeconomic Growth

The assumed rate of economic growth has a strong

impact on projections of energy consumption and,

therefore, carbon dioxide emissions. In AEO2001 the

high economic growth case includes higher projected

growth in population, the labor force, and labor pro-

ductivity than in the reference case, leading to

higher industrial output, lower inflation, and lower

interest rates. As a result, projected GDP in the high

economic growth case increases at an average rate of

3.5 percent per year from 1999 to 2020, compared

with a projected growth rate of 3.0 percent per year

in the reference case.

With higher projected economic growth, energy con-

sumption is expected to grow at a faster rate, as

higher projected manufacturing output and income

increase the demand for energy services. Total

energy consumption in the high economic growth

case is estimated at 135.9 quadrillion Btu in 2020,

compared with 127.0 quadrillion Btu in the reference

case (Figure 31). As a result of the higher consump-

tion, carbon dioxide emissions are projected to reach

a level of 2,193 million metric tons carbon equivalent

in 2020, 7 percent higher than the projected refer-

ence case level of 2,041 million metric tons carbon

equivalent (Figure 32).

In the low economic growth case, assumptions of

lower projected growth in population, the labor force,

and labor productivity result in a projected average

annual growth rate of 2.5 percent through 2020.

With lower economic growth, estimated energy con-

sumption in 2020 is reduced from 127.0 quadrillion

Btu in the reference case to 119.0 quadrillion Btu,

and carbon dioxide emissions in 2020 are estimated

at 1,916 million metric tons carbon equivalent, 6 per-

cent lower than in the reference case.

Total energy intensity, measured as primary energy

consumption per dollar of GDP, is projected to

improve at a more rapid rate in the high economic

growth case than in the reference case, partially off-

setting the changes in energy consumption caused by

the higher growth assumptions. With more rapid

projected growth in energy consumption, there is

expected to be a greater opportunity to turn over and

improve the stock of energy-using technologies,

increasing the overall efficiency of the capital stock.

Aggregate energy intensity in the high economic

growth case is expected to decrease at a rate of 1.8

percent per year from 1999 through 2020, compared
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with expected declines of 1.6 percent in the reference

case and 1.4 percent in the low economic growth case

(Figure 33).

Technology Improvement

The AEO2001 reference case assumes continued im-

provements in technology for both energy consump-

tion and production; improvements in building shell

efficiencies for both new and existing buildings; effi-

ciency improvements for new appliances, industrial

equipment, transportation vehicles, and generating

equipment; productivity improvements for coal pro-

duction; and improvements in the exploration and

development costs, finding rates, and success rates

for oil and gas production. As a result of the contin-

ued improvements in the efficiency of end-use and

electricity generation technologies, total energy

intensity in the reference case is projected to decline

at an average annual rate of 1.6 percent between

1999 and 2020.

The projected decline in energy intensity is consider-

ably less than that experienced during the 1970s and

early 1980s, when energy intensity declined, on

average, by 2.3 percent per year. Approximately 40

percent of that decline can be attributed to struc-

tural shifts in the economy—shifts to service indus-

tries and other less energy-intensive industries;

however, the rest resulted from the use of more

energy-efficient equipment. During those years

there were periods of rapid escalation in energy

prices, encouraging some of the efficiency improve-

ments. Then, as energy prices moderated, the

improvement in energy intensity moderated.

Between 1986 and 1999, energy intensity declined at

an average annual rate of 1.3 percent.

Regulatory programs have contributed to some of the

past improvements in energy efficiency, including

the Corporate Average Fuel Economy standards for

light-duty vehicles and standards for motors and

energy-using equipment in buildings in the Energy

Policy Act of 1992 and the National Appliance

Energy Conservation Act of 1987. In keeping with

the general practice of incorporating only current

policy and regulations, the reference case for

AEO2001 assumes no new efficiency standards.

Only current standards or approved new standards

with specified levels are included (see “Legislation

and Regulations,” page 18).

AEO2001 presents a range of alternative cases that

vary key assumptions about technology improve-

ment and penetration. In the high technology case, a

more rapid pace of technology improvements in

energy-consuming equipment is projected to reduce

energy consumption and energy-related carbon diox-

ide emissions to levels below those expected in the

reference case. Conversely, a slower rate of improve-

ment assumed in the low technology case is projected

to result in higher consumption and emissions.

In the end-use demand sectors, experts in technology

engineering were consulted to derive high technol-

ogy assumptions, considering the potential impacts

of increased research and development for more

advanced technologies. The revised assumptions

include earlier years of introduction, lower costs,

higher maximum market potential, and higher effi-

ciencies than assumed in the reference case. It is pos-

sible that even further technology improvements

beyond those assumed in the high technology case

could occur if there were a very aggressive research
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and development effort. For the electricity genera-

tion sector, the costs and efficiencies of advanced fos-

sil-fired and new renewable generating technologies

were assumed to improve from reference case values,

based on assessments from the U.S. Department of

Energy’s Office of Energy Efficiency and Renewable

Energy and Office of Fossil Energy and from the

Electric Power Research Institute [61].

Although more advanced technologies may reduce

energy consumption, in general they are more expen-

sive when initially introduced. In order to penetrate

into the market, advanced technologies must be pur-

chased by consumers; however, many potential pur-

chasers may not be willing to buy more expensive

equipment that has a long period for recovering the

additional cost through energy savings, and many

may value other attributes over energy efficiency.

Penetration can also be slowed by the relative turn-

over of the capital stock. In order to encourage more

rapid penetration of advanced technologies, to

reduce energy consumption or carbon dioxide emis-

sions, it is likely that either market policies, such as

higher energy prices, or nonmarket policies, such as

new standards, may be required.

The 2001 technology case assumes that all future

equipment choices will be made from the equipment

and vehicles available in 2001, with new building

shell and industrial plant efficiencies frozen at 2001

levels. New generating technologies are assumed not

to improve over time. Aggregate efficiencies are

assumed to improve over the forecast period as new

equipment is chosen to replace older stock and the

capital stock expands, and building shell efficiencies

are assumed to improve as projected energy prices

increase in the forecast.

In the high technology case, with the high technology

assumptions for all four end-use demand sectors and

the electricity generation sector combined, aggregate

energy intensity is expected to decline at an average

of 1.9 percent per year from 1999 to 2020, compared

with 1.6 percent per year in the reference case

(Figure 34). In the 2001 technology case, the average

decline is expected to be only 1.4 percent per year

through 2020. Total energy consumption is projected

to increase to 118.9 quadrillion Btu in 2020 in the

high technology case, compared with 127.0 quadril-

lion Btu in the reference case and 133.3 quadrillion

Btu in the 2001 technology case (Figure 35).

The lower projected energy consumption in the high

technology case lowers the projection for carbon diox-

ide emissions from 2,041 million metric tons carbon

equivalent in the reference case in 2020 to 1,875

million metric tons carbon equivalent (Figure 36). In

the 2001 technology case, projected carbon dioxide

emissions increase to 2,157 million metric tons car-

bon equivalent in 2020.

In the high technology case, about 46 percent, or 77

million metric tons carbon equivalent, of the reduc-

tion in expected carbon dioxide emissions compared

to the reference case results from shifts to more effi-

cient or alternative-fuel vehicles in the transporta-

tion sector. An additional 36 percent of the estimated

reduction, or 60 million metric tons carbon equiva-

lent, results from lower projections for electricity

demand and generation.

International Negotiations on Greenhouse Gas

Reductions

The Framework Convention on Climate Change

As a result of increasing warnings by members of the

climatological and scientific community about the
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possible harmful effects of rising greenhouse gas

concentrations in the Earth’s atmosphere, the Inter-

governmental Panel on Climate Change was estab-

lished by the World Meteorological Organization and

the United Nations Environment Programme in

1988 to assess the available scientific, technical, and

socioeconomic information in the field of climate

change. A series of international conferences fol-

lowed, and in 1990 the United Nations established

the Intergovernmental Negotiating Committee for a

Framework Convention on Climate Change. After a

series of negotiating sessions, the text of the Frame-

work Convention on Climate Change was adopted at

the United Nations on May 9, 1992, and opened for

signature at Rio de Janeiro on June 4, 1992.

The objective of the Framework Convention was to

“. . . achieve . . . stabilization of the greenhouse gas

concentrations in the atmosphere at a level that

would prevent dangerous anthropogenic interfer-

ence with the climate system.” All signatories agreed

to implement measures to mitigate climate change

and prepare periodic emissions inventories. In addi-

tion, the developed country signatories agreed to

adopt national policies with a goal of returning

anthropogenic emissions of greenhouse gases to

1990 levels. The Convention excludes chlorofluoro-

carbons and hydrochlorofluorocarbons, which are

controlled by the 1987 Montreal Protocol on Sub-

stances that Deplete the Ozone Layer.

In response to the Framework Convention, the

United States issued the Climate Change Action

Plan (CCAP) [62], published in October 1993,

which consists of a series of 44 actions to reduce

greenhouse gas emissions. The actions include

voluntary programs, industry partnerships, gov-

ernment incentives, research and development,

regulatory programs including energy efficiency

standards, and forestry actions. Greenhouse gases

affected by the CCAP actions include carbon dioxide,

methane, nitrous oxide, hydrofluorocarbons, and

perfluorocarbons. At the time CCAP was developed,

the Administration estimated that the actions it

enumerated would reduce total net emissions [63] of

these greenhouse gases in the United States to 1990

levels by 2000. Although CCAP no longer stands as a

unified program, many of its individual programs

remain in effect.

The Conference of the Parties and the Kyoto Protocol

The Framework Convention established the Confer-

ence of the Parties to “review the implementation of

the Convention and . . . make, within its mandate,

the decisions necessary to promote the effective

implementation.” Moving beyond the 2000 target in

the Convention, the first Conference of the Parties

met in Berlin in 1995 and issued the Berlin mandate,

an agreement to “begin a process to enable it to take

appropriate action for the period beyond 2000.” The

second Conference of the Parties, held in Geneva in

July 1996, called for negotiations on quantified limi-

tations and reductions of greenhouse gas emissions

and policies and measures for the third Conference of

the Parties. From December 1 through 11, 1997, rep-

resentatives from more than 160 countries met in

Kyoto, Japan, at the third session of the Conference

of the Parties. In the resulting Kyoto Protocol to

the Framework Convention, targets for greenhouse

gas emissions were established for the developed

nations—the Annex I countries—relative to their

emissions levels in 1990 [64].

The targets are to be achieved, on average, from 2008

through 2012, the first commitment period in the

Protocol. The overall emissions reduction target for

the Annex I countries is 5.2 percent below 1990 lev-

els. Relative to 1990, the individual targets range

from an 8-percent reduction for the European Union

(EU) to a 10-percent increase for Iceland. The reduc-

tion target for the United States is 7 percent below

1990 levels. Non-Annex I countries have no targets

under the Protocol, although the Protocol reaffirms

the commitments of the Framework Convention

by all parties to formulate and implement climate

change mitigation and adaptation programs.

The Protocol was opened for signature on March 16,

1998, for a 1-year period. It will enter into force 90

days after 55 Parties, including Annex I countries

accounting for at least 55 percent of the 1990 carbon

dioxide emissions from Annex I nations, have depos-

ited their instruments of ratification, acceptance,
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approval, or accession. By March 15, 1999, 84 coun-

tries had signed the Protocol, including all but two of

the Annex I countries, Hungary and Iceland. To

date, 30 countries [65] have ratified or acceded to the

Protocol, but no Annex I nations have done so.

Energy use is a natural focus of greenhouse gas

reductions. In 1990, total greenhouse gas emissions

in the United States were 1,655 million metric tons

carbon equivalent, of which carbon dioxide emissions

from the combustion of energy accounted for 1,349

million metric tons carbon equivalent, or 82 percent

[66]. By 1999, total U.S. greenhouse gas emissions

had risen to 1,833 million metric tons carbon equiva-

lent, with 1,511 million metric tons carbon equiva-

lent (82 percent) from energy combustion. Because

energy-related carbon dioxide emissions constitute

such a large percentage of total greenhouse gas emis-

sions, any action or policy to reduce emissions will

affect U.S. energy markets.

The Kyoto Protocol includes a number of flexibility

measures for compliance. Reductions in other

greenhouse gases—methane, nitrous oxide, hydro-

fluorocarbons, perfluorocarbons, and sulfur hexa-

fluoride—can offset carbon dioxide emissions [67].

“Sinks” that absorb carbon dioxide—forests, other

vegetation, and soils—may also be used to offset

emissions, but specific guidelines and rules for the

accounting of land-use and forestry activities remain

to be resolved by the Conference of the Parties.

Emissions trading among the Annex I countries is

also permitted under the Protocol, and groups of

Annex I countries may jointly meet the total commit-

ment of all the member nations either by allocating a

share of the total reduction to each member or by

trading emissions rights. Joint implementation pro-

jects are also allowed among the Annex I countries,

allowing a nation to take emissions credits for pro-

jects that reduce emissions or enhance sinks in other

Annex I countries. However, it is indicated in the

Protocol that trading and joint implementation

are supplemental to domestic actions. The Protocol

also establishes a Clean Development Mechanism

(CDM), a program under which Annex I countries

can earn credits for projects that reduce emissions in

non-Annex I countries if the projects lead to measur-

able, long-term emissions benefits.

The targets specified in the Protocol can be achieved

on average over the first commitment period of 2008

to 2012 rather than in each individual year. No

targets are established for periods after 2012,

although the Conference of the Parties will initiate

consideration of future commitments at least 7 years

before the end of the first commitment period.

Banking— carrying over emissions reductions that

go beyond the target from one commitment period to

some subsequent commitment period—is allowed.

The Protocol indicates that each Annex I country

must have made demonstrable progress in achieving

its commitments by 2005.

At the fourth session of the Conference of the Parties

in Buenos Aires, in November 1998, a plan of action

was adopted to finalize a number of the implementa-

tion issues at the sixth Conference of the Parties

(COP 6), held November 13 through 24, 2000, at The

Hague, the Netherlands. Negotiations at the fifth

Conference of the Parties in Bonn, Germany, from

October 25 through November 5, 1999, focused on

developing rules and guidelines for emissions trad-

ing, joint implementation, and CDM, negotiating the

definition and use of forestry activities and addi-

tional sinks, and understanding the basics of a com-

pliance system, with an effort to complete this work

at COP 6 [68].

Negotiations were held before COP 6 on a range of

technical issues, including emissions reporting and

review, communications by non-Annex I countries,

technology transfer, and assessments of capacity

needs for developing countries and countries with

economies in transition. The United States affirmed

its support for the inclusion of a wide range of land

and forest management activities under the Proto-

col, and for an accounting system that would include

the total net impact of land management on carbon

stocks [69]. The goals of COP 6 included developing

the concepts in the Protocol in sufficient detail that it

could be ratified by enough Annex I countries to be

put into force, and encouraging significant action by

the non-Annex I countries to meet the objectives of

the Framework Convention [70].

EIA’s Analyses of Emissions Reductions

In 1998, at the request of the U.S. House of Repre-

sentatives Committee on Science, EIA analyzed the

likely impacts of the Kyoto Protocol on U.S. energy

prices, energy use, and the economy in the 2008 to

2012 period. The analysis was published in Impacts

of the Kyoto Protocol on U.S. Energy Markets and

Economic Activity [71], with an accompanying brief-

ing report, What Does the Kyoto Protocol Mean to

U.S. Energy Markets and the U.S. Economy? [72].

In 1999, the Committee on Science made an addi-

tional request for EIA to analyze the impacts of an

earlier, phased-in start date for U.S. carbon dioxide
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emissions reductions. Earlier carbon dioxide reduc-

tions could lead to the purchase of more efficient or

less carbon-dioxide-intensive equipment at an ear-

lier date, making it easier and less expensive to meet

greenhouse gas emissions targets. The resulting

analysis, Analysis of the Impacts of an Early Start for

Compliance with the Kyoto Protocol, was published

in July 1999 [73].

In both 1999 and 2000, EIA received requests from

the U.S. House of Representatives for analyses of the

Administration’s Climate Change Technology Initia-

tive (CCTI)—from the Committee on Science in 1999

and from the Committee on Government Reform,

Subcommittee on National Economic Growth, Natu-

ral Resources, and Regulatory Affairs in 2000. The

two resulting studies examined the impacts of the

fiscal year 2000 and 2001 budget requests for tax

incentives, research and development, and other

spending in CCTI, primarily focusing on the tax

incentives. Both studies analyzed the potential of

CCTI to reduce energy consumption and carbon

dioxide emissions. The results were published in

Analysis of the Climate Change Technology Initiative

(April 1999), and Analysis of the Climate Change

Technology Initiative: Fiscal Year 2001 (April 2000)

[74].

Most recently, EIA was requested by the Committee

on Government Reform, Subcommittee on National

Economic Growth, Natural Resources, and Regula-

tory Affairs to undertake a two-part study on reduc-

ing emissions from electricity generating plants. The

first report, scheduled for release in December 2000,

will analyze the potential costs of various strategies

to achieve simultaneous reductions in emissions of

sulfur dioxide, nitrogen oxide, and carbon dioxide by

electricity generators. The strategies are based on

bills that have been proposed in the House of Repre-

sentatives and the Senate. The second report, to be

released early in 2001, will analyze the costs of

reducing mercury emissions and the impacts of

renewable portfolio standards. The two reports,

taken together, will give a sense as to the costs of

reducing multiple emissions and the potential cost

savings from doing so in a coordinated fashion.
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Market Trends

The projections in AEO2001 are not statements of

what will happen but of what might happen, given

the assumptions and methodologies used. The

projections are business-as-usual trend forecasts,

given known technology, technological and demo-

graphic trends, and current laws and regulations.

Thus, they provide 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 remain 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. Projections 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 of the events that shape energy

markets are random and cannot be anticipated,

including severe weather, political disruptions,

strikes, and technological breakthroughs. In addi-

tion, future developments in technologies, demo-

graphics, and resources cannot be foreseen with

any degree of certainty. Many key uncertainties in

the AEO2001 projections are addressed through

alternative cases.

EIA has endeavored to make these projections as

objective, reliable, and useful as possible; however,

they should serve as an adjunct to, not a substitute

for, analytical processes in the examination of pol-

icy initiatives.



Strong Economic Growth
Is Expected To Continue

Figure 37. Projected average annual real growth

rates of economic factors, 1999-2020 (percent)

The output of the Nation’s economy, measured by

gross domestic product (GDP), is projected to

increase by 3.0 percent per year between 1999 and

2020 (with GDP based on 1996 chain-weighted

dollars) (Figure 37), higher than the 2.1-percent

growth projected in AEO2000 for the same period.

The projected growth rate for the labor force is simi-

lar to last year’s forecast through 2020; however, in

the AEO2001 projection, productivity growth (GDP

growth minus labor force growth) is 2.1 percent per

year, up from 1.2 percent per year in AEO2000 (see

“Issues in Focus,” page 22).

The projected rate of growth in GDP slows in the

latter half of the forecast period as the expansion of

the labor force slows, but sustained levels of labor

productivity growth moderate the effects of lower

labor force growth. Total population growth is

expected to remain fairly constant after 2000; the

slowing growth in the size of the labor force results

instead from the increasing size of the population

over the age of 65 years after 2000. As more people

retire from the work force, and as life expectancy

rises, the labor force participation rate—the percent-

age of the population over 16 years of age actually

holding or looking for employment—is expected to

peak in 2011 and then to begin declining as “baby

boom” cohorts begin to retire. From 2010 to 2015,

labor force growth is projected to slow to 0.8 percent,

and from 2015 to 2020 it is expected to fall to 0.6

percent per year. Labor force productivity growth,

however, is expected to remain near 2 percent per

year throughout each of the 5-year periods.

Electronic, Industrial Equipment
Lead Manufacturing Growth

Figure 38. Projected sectoral composition of GDP

growth, 1999-2020 (percent per year)

The projected growth rate for manufacturing produc-

tion is 2.8 percent per year, slightly lower than the

3.0-percent annual growth projected for the aggre-

gate economy (Figure 38). Energy-intensive manu-

facturing sectors are projected to grow more slowly

than non-energy-intensive manufacturing sectors

(1.2 percent and 3.3 percent annual growth,

respectively).

The electronic equipment and industrial machinery

sectors lead the expected growth in manufacturing,

as semiconductors and computers find broader

applications. The rubber and miscellaneous plastic

products sector is expected to grow faster than man-

ufacturing as a whole, with plastics continuing to

penetrate new markets as well. Higher growth is

expected for the services sector than for the manu-

facturing sector, as in last year’s forecast.
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High and Low Growth Cases Reflect
Uncertainty of Economic Growth

Figure 39. Projected average annual real growth

rates of economic factors in three cases, 1999-2020

(percent)

To reflect the uncertainty in forecasts of economic

growth, AEO2001 includes high and low economic

growth cases in addition to the reference case

(Figure 39). The high and low growth cases show the

projected effects of alternative growth assumptions

on energy markets. The three economic growth cases

are based on macroeconomic forecasts prepared by

Standard & Poor’s DRI (DRI) [75]. The DRI forecast

used in generating the AEO2001 reference case is

the February 2000 trend growth scenario, adjusted

to incorporate the world oil price assumptions used

in the AEO2001 reference case. The AEO2001 high

and low economic growth cases are based on the

spread between the optimistic and pessimistic

growth projections prepared by DRI in February

1999.

The high economic growth case incorporates higher

projected growth rates for population, labor force,

and labor productivity. With higher productivity

gains, inflation and interest rates are projected to be

lower than in the reference case, and economic out-

put is projected to grow by 3.5 percent per year. GDP

per capita is expected to grow by 2.4 percent per

year, compared with 2.1 percent in the reference

case. The low economic growth case assumes lower

growth rates for population, labor force, and produc-

tivity, resulting in higher projections for prices and

higher interest rates and lower projections for indus-

trial output growth. In the low growth case, eco-

nomic output is projected to increase by 2.5 percent

per year from 1999 through 2020, and growth in

GDP per capita is projected to slow to 1.8 percent per

year.

Long-Run Trend Shows Slowing of the
U.S. Economic Growth Rate

Figure 40. Annual GDP growth rate for the

preceding 21 years, 1970-2020 (percent)

Figure 40 shows the trend in the moving 21-year

annual growth rate for GDP, including projections

for the three AEO2001 cases. The value for each year

is calculated as the annual growth rate over the pre-

ceding 21 years. The 21-year average shows major

long-term trends in GDP growth by smoothing more

volatile year-to-year changes (although the increase

shown for 2000-2002 reflects the slow and negative

growth of 1980-1982). Annual GDP growth has fluc-

tuated considerably around the trend. The high and

low growth cases capture the potential for different

paths of long-term output growth.

One reason for the variability of the forecasts is the

composition of economic output, reflected by growth

rates of consumption and investment relative to the

overall GDP growth for the aggregate economy. In

the reference case, consumption is projected to grow

by 3.1 percent per year, while investment grows at a

4.7-percent annual rate. In the high growth case,

growth in investment is projected to increase to 5.5

percent per year. Higher investment rates lead to

faster capital accumulation and higher productivity

gains, which, coupled with higher labor force growth,

yield faster aggregate economic growth than pro-

jected in the reference case. In the low growth case,

annual growth in investment expenditures is pro-

jected to slow to 3.6 percent. With the labor force also

growing more slowly, aggregate economic growth is

expected to slow considerably.
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Projections Vary in Cases With
Different Oil Price Assumptions

Figure 41. World oil prices in three cases, 1970-2020

(1999 dollars per barrel)

Just as the historical record shows substantial vari-

ability in world oil prices, there is considerable

uncertainty about future prices. Three AEO2001

cases with different price paths allow an assessment

of alternative views on the course of future oil prices

(Figure 41). In the reference case, prices are pro-

jected to rise by about 1.2 percent per year, reaching

$22.41 in 2020 (all prices in 1999 dollars unless oth-

erwise noted). In nominal dollars, the reference case

price is expected to exceed $36 in 2020. In the low

price case, prices are projected to decline after the

current price rise, to $15.10 by 2005, and to remain

at about that level out to 2020. The high price case

projects a price rise of about 3.1 percent per year out

to 2015, with prices remaining at about $28 out to

2020. The projected leveling off in the high price case

is due to the market penetration of alternative

energy supplies that could become economically via-

ble at that price.

All three price cases are similar to the price projec-

tions in AEO2000 beyond 2005, reflecting consider-

able 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 show a steady

increase, exceeding 45 million barrels per day in

2000 and increasing gradually thereafter to 59 mil-

lion barrels per day by 2020.

Total worldwide demand for oil is expected to reach

117 million barrels per day by 2020. Developing

countries in Asia show the largest projected growth

in demand, averaging 3.9 percent per year.

Uncertain Prospects for Persian Gulf
Production Shape Oil Price Cases

Figure 42. OPEC oil production in three cases,

1970-2020 (million barrels per day)

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.

The projected increase in OPEC production capacity

in the reference case is consistent with announced

plans for OPEC capacity expansion [76]. By 2020,

OPEC production is projected to be 58 million bar-

rels per day (almost twice its 1999 production) in the

reference case, 51 million in the high case, and 68

million in the low case (Figure 42). Worldwide

demand for oil varies across the price cases in

response to the price paths. The forecasts of total

world demand for oil range from about 125 million

barrels per day in the low price case to about 113 mil-

lion barrels per day in the high price case.

The variation in oil production forecasts reflects

uncertainty about the prospects for future produc-

tion from the Persian Gulf region. The expansion of

productive capacity will require major capital invest-

ments, which could depend on the availability and

acceptability of foreign investments. Iraq is assumed

to continue selling oil only at sanction-allowed

volumes through 2001. Recent discoveries offshore of

Nigeria, as well as Venezuela’s aggressive capacity

expansion plans, will more than accommodate

increasing demand in the absence of Iraq’s full

return to the oil market.
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Production Increases Are Expected
for Non-OPEC Oil Producers

Figure 43. Non-OPEC oil production in three cases,

1970-2020 (million barrels per day)

The growth and diversity in non-OPEC oil supply

have shown surprising resilience even in the low

price environment of the late 1990s. Although OPEC

producers will certainly benefit from the projected

growth in oil demand, significant competition is

expected from non-OPEC suppliers. Countries in the

Organization for Economic Cooperation and Devel-

opment (OECD) that are expected to register produc-

tion increases over the next decade include North

Sea producers, Australia, Canada, and Mexico. In

Latin America, Colombia, Brazil, and Argentina are

showing accelerated growth in oil production, due in

part to privatization efforts. Deepwater projects off

the coast of western Africa and in the South China

Sea will start producing significant volumes of oil

early in this decade. In addition, much of the

increase in non-OPEC supply over the next decade is

expected to come from the former Soviet Union, and

political uncertainty appears to be the only potential

barrier to the development of vast oil resources in the

Caspian Basin.

In the AEO2001 reference case, non-OPEC supply is

projected to reach 59 million barrels per day by 2020

(Figure 43). In the low oil price case, non-OPEC sup-

ply is projected to grow to 57 million barrels per day

by 2020, whereas in the high oil price case it is pro-

jected to reach 61 million barrels per day by the end

of the forecast period.

Persian Gulf Producers Could Take
More Than Half of World Oil Trade

Figure 44. Persian Gulf share of worldwide

oil exports in three cases, 1965-2020 (percent)

Considering the world market in oil exports, the his-

torical 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 44). The most recent historical 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 con-

sumption. 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.

In the AEO2001 reference case, Persian Gulf produc-

ers are expected to account for more than 50 percent

of worldwide trade by 2002—for the first time since

the early 1980s. After 2002, the Persian Gulf share of

worldwide petroleum exports is projected to increase

gradually to more than 62 percent by 2020. In the

low oil price case, the Persian Gulf share of total

exports is projected to exceed 69 percent by 2020. All

Persian Gulf producers are expected to increase oil

production capacity significantly over the forecast

period, and both Saudi Arabia and Iraq are expected

to more than double their current production

capacity.
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OPEC Accounts for More Than Half of
Projected U.S. Oil Imports

Figure 45. Projected U.S. gross petroleum imports

by source, 1999-2020 (million barrels per day)

In the reference case, total U.S. gross oil imports are

projected to increase from 10.9 million barrels per

day in 1999 to 17.4 million in 2020 (Figure 45). Crude

oil accounts for most of the expected increase in

imports through 2005, whereas imports of petroleum

products make up a larger share of the increase after

2005. Product imports are projected to increase more

rapidly as U.S. production stabilizes, because U.S.

refineries lack the capacity to process larger quan-

tities of imported crude oil.

Not until 2014 is OPEC expected to account for more

than 50 percent of total projected U.S. petroleum

imports. The OPEC share is expected to increase

gradually to 52 percent in 2020, and the Persian Gulf

share of U.S. imports from OPEC is projected to

range between 47 percent and 50 percent consis-

tently throughout the forecast. Crude oil imports

from the North Sea are projected to increase slightly

through 2010, then to decline gradually as North Sea

production ebbs. Significant imports of petroleum

from Canada and Mexico are expected to continue,

and West Coast refiners are expected to import crude

oil from the Far East to replace the declining

production of Alaskan crude oil.

Imports of light products are expected to nearly

triple by 2020, to 4.1 million barrels per day. Most of

the projected increase is from refiners in the Carib-

bean Basin and the Middle East, where refining

capacity is expected to expand significantly. Vigor-

ous 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.

Asia/Pacific Region Is Expected
To Surpass U.S. Refining Capacity

Figure 46. Projected worldwide refining capacity

by region, 1999 and 2020 (million barrels per day)

Worldwide crude oil distillation capacity was 80.3

million barrels per day at the beginning of 1999. To

meet the growth in international oil demand in the

reference case, worldwide refining capacity is ex-

pected to increase by about 55 percent—to more than

125 million barrels per day—by 2020. Substantial

growth in distillation capacity is expected in the

Middle East, Central and South America, and the

Asia/Pacific region (Figure 46).

The Asia/Pacific region was the fastest growing

refining center in the 1990s. It passed Western

Europe as the world’s second largest refining center

and, in terms of distillation capacity, is expected to

surpass North America by 2005. 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 oper-

ation. Their refineries will be called upon to meet

increased worldwide demand for lighter products, to

upgrade residual fuel, to supply transportation fuels

with reduced lead, and to supply both distillate and

residual fuels with decreased sulfur levels. An addi-

tional burden on new refineries will be the need to

supply lighter products from crude oils whose qual-

ity is expected to deteriorate over the forecast period.
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Annual Growth in Energy Use
Is Projected To Continue

Figure 47. Primary and delivered energy

consumption, excluding transportation use,

1970-2020 (quadrillion Btu)

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 [77].

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 sectors,

excluding transportation. Since then, the growth in

electricity use for applications such as space condi-

tioning, consumer appliances, telecommunication

equipment, and industrial machinery has resulted in

greater divergence between primary and delivered

energy consumption (Figure 47). This trend is

expected to stabilize in the forecast, as more efficient

generating technologies offset increased demand for

electricity. Projected primary energy consumption

and delivered energy consumption grow by 1.1 per-

cent and 1.3 percent per year, respectively, excluding

transportation use.

At the end-use sectoral level, tracking of primary

energy consumption is necessary to link specific

policies with overall goals. Carbon dioxide emis-

sions, for example, are closely correlated with total

energy consumption. In the development of carbon

dioxide stabilization policies, growth rates for pri-

mary energy consumption may be more important

than those for delivered energy.

Average Energy Use per Person
Increases Slightly in the Forecast

Figure 48. Energy use per capita and per dollar of

gross domestic product, 1970-2020 (index, 1970 = 1)

Energy intensity, both as measured by primary

energy consumption per dollar of GDP and as mea-

sured on a per capita basis, declined between 1970

and the mid-1980s (Figure 48). Although the overall

GDP-based energy intensity of the economy is pro-

jected to continue declining between 1999 and 2020,

the decline is not expected to be as rapid as it was in

the earlier period. GDP is estimated to increase by

86 percent between 1999 and 2020, compared with a

32-percent increase in primary energy use. Relative-

ly stable energy prices are expected to slow the

decline in energy intensity, as is increased use of

electricity-based energy services. When electricity

claims a greater share of energy use, consumption of

primary energy per dollar of GDP declines at a

slower rate, because electricity use contributes both

end-use consumption and energy losses to total

energy consumption.

In the AEO2001 forecast, the demand for energy

services is projected to increase markedly over 1999

levels. The average home in 2020 is expected to be

5 percent larger and to rely more heavily on electric-

ity-based technologies. Annual highway travel and

air travel per capita in 2020 are expected to be

27 percent and 77 percent higher, respectively, than

in 1999. With the growth in demand for energy ser-

vices, primary energy intensity on a per capita basis

is projected to increase by 0.5 percent per year

through 2020, with efficiency improvements in many

end-use energy applications making it possible to

provide higher levels of service without significant

increases in total energy use per capita.
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Petroleum Products Lead Growth in
Energy Consumption

Figure 49. Delivered energy use by fossil fuel and

primary energy use for electricity generation,

1970-2020 (quadrillion Btu)

Consumption of petroleum products, mainly for

transportation, is expected to claim the largest share

of primary energy use in the AEO2001 forecast

(Figure 49). Energy demand growth in the transpor-

tation sector averaged 2.0 percent per year during

the 1970s but was slowed in the 1980s by rising fuel

prices and new Federal efficiency standards, leading

to a 2.1-percent annual increase in average vehicle

fuel economy. In the forecast, fuel economy gains are

projected to slow as a result of expected stable fuel

prices and the absence of new legislative mandates.

Projected growth in population and in travel per

capita are expected to result in increases in demand

for gasoline 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

expected to be slower than the rapid growth of the

1970s. Excluding consumption for electricity genera-

tion, demand for natural gas is projected to grow at a

slightly slower rate than overall end-use energy

demand, in contrast to the recent trend of more rapid

growth in the use of gas as the industry was deregu-

lated. Natural gas is projected to meet 24.7 percent

of end-use energy requirements in 2020.

End-use demand for renewable energy from sources

such as wood, wood wastes, and ethanol is projected

to increase by 1.5 percent per year. Geothermal and

solar energy use in buildings is expected to increase

by about 2.7 percent per year but is not expected to

exceed 1 percent of energy use for space and water

heating.

U.S. Primary Energy Use Reaches
127 Quadrillion Btu per Year by 2020

Figure 50. Primary energy consumption by sector,

1970-2020 (quadrillion Btu)

Primary energy use in the reference case is projected

to reach 127 quadrillion Btu by 2020, 32 percent

higher than the 1999 level. In the early 1980s, as

energy prices rose, sectoral energy consumption

grew relatively little (Figure 50). Between 1985 and

1999, however, stable energy prices contributed to a

marked increase in sectoral energy consumption.

In the forecast, energy demand in the residential and

commercial sectors is projected to grow at a faster

rate than population but at less than half the

expected growth rate for GDP. Demand for energy is

expected to grow more rapidly in the transportation

sector than in the buildings sectors as a result of

increased per capita travel and slower fuel efficiency

gains. Assumed efficiency gains in the industrial sec-

tor are projected to cause the demand for primary

energy to grow more slowly than GDP.

To bracket the uncertainty inherent in any long-

term forecast, alternative cases were used to high-

light the sensitivity of the forecast to different oil

price and economic growth paths. At the consumer

level, oil prices primarily affect the demand for

transportation fuels. Projected oil use for transporta-

tion in the high world oil price case is 3.0 percent

lower than in the low world oil price case in 2020, as

consumer choices favor more fuel-efficient vehicles

and the demand for travel services is reduced

slightly. In contrast, variations in economic growth

assumptions lead to larger changes in the projec-

tions of overall energy demand in each of the end-use

sectors [78]. For 2020, the projection of total annual

energy use in the high economic growth case is 14

percent higher than in the low economic growth case.
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Residential Energy Use Grows by
28 Percent From 1999 to 2020

Figure 51. Residential primary energy consumption

by fuel, 1970-2020 (percent of total)

Residential energy consumption is projected to

increase by 28 percent overall between 1999 and

2020. Most (75 percent) of the growth in total energy

use is related to increased use of electricity. Sus-

tained growth in housing in the South, where almost

all new homes use central air conditioning, is an

important component of the national trend, along

with the penetration of consumer electronics, such as

home office equipment and security systems (Figure

51).

While its share increases slightly, natural gas use in

the residential sector is projected to grow by 1.3 per-

cent per year through 2020. Natural gas prices to

residential customers are projected to decline in the

forecast and to be lower than the prices of other fuels,

such as heating oil. The number of homes heated by

natural gas is projected to increase more than the

number heated by electricity and oil. Petroleum use

is projected to fall, with the number of homes using

petroleum-based fuels for space heating applications

expected to decrease over time.

Newly built homes are, on average, larger than the

existing stock, with correspondingly greater needs

for heating, cooling, and lighting. Under current

building codes and appliance standards, however,

energy use per square foot is typically lower for new

construction than for the existing stock. Further

reductions in residential energy use per square foot

could result from additional gains in equipment effi-

ciency and more stringent building codes, requiring

more insulation, better windows, and more efficient

building designs.

Efficiency Standards Should
Moderate Residential Energy Use

Figure 52. Residential primary energy consumption

by end use, 1990, 1997, 2010, and 2020

(quadrillion Btu)

Energy use for space heating, the most energy-

intensive end use in the residential sector, grew by

1.8 percent per year from 1990 to 1997 (Figure 52).

Future growth is expected to be slowed by higher

equipment efficiency and tighter building codes.

Building shell efficiency gains are projected to cut

space heating demand by nearly 10 percent per

household in 2020 relative to the demand in 1997.

A variety of appliances are now subject to minimum

efficiency standards, including heat pumps, air con-

ditioners, furnaces, refrigerators, and water heaters.

Current standards for a typical residential refrigera-

tor limit electricity use to 690 kilowatthours per

year, and revised standards are expected to reduce

consumption by another 30 percent by 2002. Energy

use for refrigeration has declined by 1.8 percent per

year from 1990 to 1997 and is expected to decline by

about 2.0 percent per year through 2020, as older,

less efficient refrigerators are replaced with newer

models.

The “all other” category, which includes smaller

appliances such as personal computers, dishwash-

ers, clothes washers, and dryers, has grown by 5 per-

cent per year from 1990 to 1997 (Figure 52) and now

accounts for 30 percent of residential primary energy

use. It is projected to account for 40 percent in 2020,

as small electric appliances continue to penetrate

the market. The promotion of voluntary standards,

both within and outside the appliance industry, is

expected to forestall even larger increases. Even so,

the “all other” category is projected to exceed other

components of residential demand by 2020.
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Available Technologies Can Slow
Future Residential Energy Demand

Figure 53. Efficiency indicators for selected

residential appliances, 1999 and 2020

(index, 1999 stock efficiency =1)

The AEO2001 reference case projects an increase in

the stock efficiency of residential appliances, as stock

turnover and technology advances in most end-use

services combine to reduce residential energy inten-

sity over time. For most appliances covered by the

National Appliance Energy Conservation Act of

1987, the most recent Federal efficiency standards

are higher than the 1998 stock, ensuring an increase

in stock efficiency (Figure 53) without any additional

new standards. Future updates to the Federal stand-

ards could have a significant effect on residential

energy consumption, but they are not included in the

reference case. Proposed rules for new efficiency

standards for clothes washers, central air condition-

ers, and heat pumps were announced in October

2000.

For almost all end-use services, technologies now

exist that can significantly curtail future energy

demand if they are purchased by consumers. The

most efficient technologies can provide significant

long-run savings in energy bills, but their higher

purchase costs tend to restrict their market penetra-

tion. For example, condensing technology for natural

gas furnaces, which reclaims heat from exhaust

gases, can raise efficiency by more than 20 percent

over the current standard; and variable-speed scroll

compressors for air conditioners and refrigerators

can increase their efficiency by 50 percent or more.

In contrast, there is little room for efficiency

improvements in electric resistance water heaters,

because the technology is approaching its thermal

limit.

Energy Fuel Shares for Commercial
Users Are Expected To Remain Stable

Figure 54. Commercial nonrenewable primary

energy consumption by fuel, 1970-2020

(percent of total)

Projected energy use trends in the commercial sector

show stable shares for all fuels, with growth in over-

all consumption slowing from its pace over the past

three decades (Figure 54). Moderate growth (1.4 per-

cent per year) is expected in the commercial sector,

for two reasons. First, commercial floorspace is pro-

jected to grow by 1.3 percent per year between 1999

and 2020, compared with an average of 1.8 percent

per year over the past 30 years, reflecting the slow-

ing labor force growth expected later in the forecast.

Second, energy consumption per square foot is pro-

jected to increase by a modest 0.1 percent per year,

with efficiency standards, voluntary government

programs aimed at improving efficiency, and other

technology improvements expected to balance the

effects of a projected increase in demand for electric-

ity-based services and stable or declining fuel prices.

Electricity is projected to account for three-fourths of

commercial primary energy consumption through-

out the forecast. Expected efficiency gains in electric

equipment are expected to be offset by the continu-

ing penetration of new technologies and greater use

of office equipment. Natural gas, which accounted

for 20 percent of commercial energy consumption in

1999, is projected to maintain that share throughout

the forecast. Distillate fuel oil made up only 2 per-

cent of commercial demand in 1999, down from 6 per-

cent in the years before deregulation of the natural

gas industry. The fuel share projected for distillate

remains at 2 percent in 2020, as natural gas contin-

ues to compete for space and water heating uses.

With stable prices projected for conventional fuels,

no appreciable growth in the share of renewable

energy in the commercial sector is anticipated.
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Commercial Lighting Is the Sector’s
Most Important Energy Application

Figure 55. Commercial primary energy consumption

by end use, 1999 and 2020 (quadrillion Btu)

Through 2020, lighting is projected to remain the

most important individual end use in the commercial

sector [79]. Energy use for lighting is projected to

increase slightly, as growth in lighting requirements

is expected to outpace the adoption of more energy-

efficient lighting equipment. Efficiency of space

heating, space cooling, and water heating is also

expected to improve, moderating growth in overall

commercial energy demand. A projected increase in

building shell efficiency, which affects the energy

required for space heating and cooling, contributes to

the trend (Figure 55).

The highest growth rates are expected for end uses

that have not yet saturated the commercial market.

Energy use for personal computers is projected to

grow by 4.5 percent per year and for other office

equipment, such as fax machines and copiers, by

about 3.5 percent per year. The projected growth in

electricity use for office equipment reflects a trend

toward more powerful equipment, the response to

projected declines in real electricity prices and

increases in the market for commercial electronic

equipment. Natural gas use for such miscellaneous

uses as cooking and self-generated electricity is

expected to grow by 1.4 percent per year. New tele-

communications technologies and medical imaging

equipment are projected to increase electricity

demand in the “all other” end use category, which

also includes ventilation, refrigeration, minor fuel

consumption, service station equipment, and vend-

ing machines. Growth in the “all other” category is

expected to slow somewhat in later years of the

forecast as emerging technologies achieve greater

market penetration.

Industrial Energy Use Could Grow by
24 Percent by 2020

Figure 56. Industrial primary energy consumption

by fuel, 1970-2020 (quadrillion Btu)

From 1970 to 1986, with demand for coking coal

reduced by declines in steel production and natural

gas use falling as a result of end-use restrictions and

curtailments, electricity’s share of industrial energy

use increased from 23 percent to 33 percent. The nat-

ural gas share fell from 32 percent to 24 percent, and

coal’s share fell from 16 percent to 9 percent. After

1986, natural gas began to recover its share as

end-use regulations were lifted and supplies became

more certain and less costly. In the AEO2001 fore-

cast, natural gas is projected to account for a larger

share and electricity for a smaller share of industrial

delivered energy consumption by 2020. Industrial

output is projected to grow by 2.6 percent per year

from 1999 to 2020.

Primary energy use in the industrial sector—which

includes the agriculture, mining, and construction

industries in addition to traditional manufactur-

ing—is projected to increase by 1.0 percent per year

(Figure 56). Electricity (for machine drive and some

production processes) and natural gas (given its ease

of handling) are the major energy sources for the

industrial sector. Industrial delivered electricity use

is projected to increase by 32.5 percent, with compe-

tition in the generation market keeping electricity

prices low. Despite a projected increase in natural

gas prices, its use for energy in the industrial sector

is expected to increase by 30.9 percent by 2020.

Industrial petroleum use is also projected to grow by

25.3 percent. Coal use is expected to increase slowly,

by 0.1 percent per year, as new steelmaking technol-

ogies continue to reduce demand for metallurgical

coal, offsetting modest growth in coal use for boiler

fuel and as a substitute for coke in steelmaking.
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Industrial Energy Use Grows Steadily
in the Projections

Figure 57. Industrial primary energy consumption

by industry category, 1994-2020 (quadrillion Btu)

Two-thirds of all the energy consumed in the indus-

trial sector is used to provide heat and power for

manufacturing. The remainder is approximately

equally distributed between nonmanufacturing heat

and power and consumption for nonfuel purposes,

such as raw materials and asphalt (Figure 57).

Nonfuel use of energy in the industrial sector is pro-

jected to grow more rapidly (1.2 percent annually)

than heat and power consumption (1.0 percent annu-

ally). The feedstock portion of nonfuel use is pro-

jected to grow at a slightly lower rate than the output

of the bulk chemical industry (1.3 percent annually)

due to limited substitution possibilities. In 2020,

feedstock consumption is projected to be 5.1 quadril-

lion Btu. Asphalt, the other component of nonfuel

use, is projected to grow by 1.6 percent per year, to

1.9 quadrillion Btu in 2020. The growth rate for

asphalt use is less than the projected annual growth

rate for the construction industry (2.0 percent),

which is the principal consumer of asphalt for paving

and roofing, because other parts of the construction

industry do not use asphalt.

Petroleum refining, chemicals, and pulp and paper

are the largest end-use consumers of energy for heat

and power in the manufacturing sector. These three

energy-intensive industries used 8.7 quadrillion Btu

in 1999. The major fuels used in petroleum refineries

are still gas, natural gas, and petroleum coke. In the

chemical industry, natural gas accounts for 60

percent of the energy consumed for heat and power.

The pulp and paper industry uses the most

renewables, in the form of wood and spent liquor.

Output From U.S. Industries Grows
Faster Than Energy Use

Figure 58. Industrial delivered energy intensity

by component, 1994-2020 (index, 1999 = 1)

Changes in industrial energy intensity (consumption

per unit of output) can be separated into two effects.

One component reflects underlying increases in

equipment and production efficiencies; the other

arises from structural changes in the composition of

manufacturing output. Since 1970, the use of more

energy-efficient technologies, combined with rela-

tively low growth in the energy-intensive industries,

has dampened growth in industrial energy consump-

tion. Thus, despite a 43-percent increase in indus-

trial output, total energy use in the sector grew by

only 7 percent between 1978 and 1999. These basic

trends are expected to continue.

The share of total industrial output attributed to

the energy-intensive industries is projected to fall

from 23 percent in 1999 to 17 percent in 2020.

Consequently, even if no specific industry experi-

enced a decline in intensity, aggregate industrial

intensity would decline. Figure 58 shows projected

changes in energy intensity due to structural effects

and efficiency effects separately [80]. Over the fore-

cast period, industrial delivered energy intensity is

projected to drop by 26 percent, and the changing

composition of industrial output alone is projected to

result in approximately a 19-percent drop. Thus,

two-thirds of the expected change in delivered

energy intensity for the sector is attributable to

structural shifts and the remainder to changes in

energy intensity associated with projected increases

in equipment and production efficiencies.
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Alternative Fuels Make Up 2 Percent
of Light-Duty Vehicle Fuel Use in 2020

Figure 59. Transportation energy consumption

by fuel, 1975, 1999, and 2020 (quadrillion Btu)

By 2020, total energy demand for transportation is

expected to be 38.5 quadrillion Btu, compared with

26.4 quadrillion Btu in 1999 (Figure 59). Petroleum

products dominate energy use in the sector. Motor

gasoline use is projected to increase by 1.4 percent

per year in the reference case, making up 55 percent

of transportation energy demand. Alternative fuels

are projected to displace about 203,000 barrels of oil

equivalent per day [81] by 2020 (2.1 percent of

light-duty vehicle fuel consumption), in response to

current environmental and energy legislation

intended to reduce oil use. Gasoline’s share of

demand is expected to be sustained, however, by low

gasoline prices and slower fuel efficiency gains for

conventional light-duty vehicles (cars, vans, pickup

trucks, and sport utility vehicles) than were

achieved during the 1980s.

Assumed industrial output growth of 2.6 percent per

year through 2020 leads to an increase in freight

transport, with a corresponding 2.3-percent annual

increase in diesel fuel use. Economic growth and low

projected jet fuel prices yield a 3.6-percent projected

annual increase in air travel, causing jet fuel use to

increase by 2.6 percent per year.

In the forecast, energy prices directly affect the level

of oil use through travel costs and average vehicle

fuel efficiency. Most of the price sensitivity is seen as

variations in motor gasoline use in light-duty vehi-

cles, because the stock of light-duty vehicles turns

over more rapidly than the stock for other modes of

travel. In the high oil price case, gasoline use

increases by only 1.3 percent per year, compared

with 1.5 percent per year in the low oil price case.

Average Horsepower for New Cars
Is Projected To Grow by 55 Percent

Figure 60. Projected transportation stock fuel

efficiency by mode, 1999-2020 (index, 1999 = 1)

Fuel efficiency is projected to improve at a slower

rate through 2020 than it did in the 1980s (Figure

60), with fuel efficiency standards for light-duty

vehicles assumed to stay at current levels and pro-

jected low fuel prices and higher personal income

expected to increase the demand for larger, more

powerful vehicles. Average horsepower for new cars

in 2020 is projected to be about 55 percent above the

1999 average (Table 12), but advanced technologies

and materials are expected to keep new vehicle fuel

economy from declining [82]. Advanced technologies

such as gasoline fuel cells and direct fuel injection as

well as electric hybrids for both gasoline and diesel

engines, are projected to boost the average fuel econ-

omy of new light-duty vehicles by about 4 miles per

gallon, to 28.0 miles per gallon in 2020. Larger

percentage gains in efficiency are expected for

freight trucks (from 6.0 miles per gallon in 1999 to

6.9 in 2020) and for aircraft (a 17-percent increase

over the forecast period).
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Table 12. New car and light truck horsepower

ratings and market shares, 1990-2020

Year

Cars Light trucks

Small Medium Large Small Medium Large

1990
Horsepower 118 141 164 132 158 176
Sales share 0.60 0.28 0.12 0.32 0.50 0.18
1999
Horsepower 144 173 220 164 197 227
Sales share 0.49 0.38 0.12 0.36 0.52 0.12
2010
Horsepower 197 223 285 204 234 256
Sales share 0.51 0.36 0.13 0.31 0.49 0.20
2020
Horsepower 233 257 335 239 270 295
Sales share 0.50 0.36 0.14 0.30 0.49 0.21
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New Technologies Promise Better
Vehicle Fuel Efficiency

Figure 61. Projected technology penetration by

mode of travel, 2020 (percent)

New automobile fuel economy is projected to reach

approximately 32.5 miles per gallon by 2020, as a

result of advances in fuel-saving technologies

(Figure 61). Three of the most promising are ad-

vanced drag reduction, variable valve timing, and

extension of four valve per cylinder technology to

six-cylinder engines, each of which would provide

between 7 and 10 percent higher fuel economy.

Advanced drag reduction reduces air resistance over

the vehicle; variable valve timing optimizes the tim-

ing of air intake into the cylinder with the spark igni-

tion during combustion; and increasing the number

of valves on the cylinder improves efficiency through

more complete combustion of fuel in the engine.

Due to concerns about economic payback, the truck-

ing industry is more sensitive to the marginal cost of

fuel-efficient technologies; however, several technol-

ogies can increase fuel economy significantly,

including advanced low-resistance tires (3 percent),

advanced drag reduction (10 percent), and advanced

low-emission high-efficiency diesel engines (10 per-

cent). These technologies are anticipated to pene-

trate the heavy-duty truck market by 2020.

Advanced technology penetration is projected to

increase new freight truck fuel efficiency from 6.4

miles per gallon to 7.4 miles per gallon between 1999

and 2020.

New aircraft fuel efficiencies are projected to

increase by 17 percent from 1999 levels by 2020.

Ultra-high-bypass engine technology can potentially

increase fuel efficiency by 10 percent, and increased

use of weight-reducing materials may contribute up

to a 15-percent improvement.

Advanced Technologies Could Reach
Nearly 17 Percent of Sales by 2020

Figure 62. Projected sales of advanced technology

light-duty vehicles by fuel type, 2010 and 2020

(thousand vehicles sold)

Advanced technology vehicles, representing automo-

tive technologies that use alternative fuels or require

advanced engine technology, are projected to near

2.7 million vehicle sales (16.7 percent of total pro-

jected light-duty vehicle sales) by 2020 (Figure 62).

Gasoline hybrid electric vehicles, introduced into the

U.S. market by two manufacturers in 2000, are

anticipated to lead advanced technology vehicle

sales with about 845,000 units by 2020. Both turbo

direct injection diesels and alcohol flexible-fueled

vehicles are expected to sell well in the personal

vehicle market, reaching approximately 744,000 and

540,000 vehicle sales, respectively, by 2020. All three

of these advanced technologies will initially sell for

less than $3,000 above an equivalent gasoline vehi-

cle, but only the gasoline hybrid and the turbo direct

injection diesel can achieve vehicle ranges that

exceed 600 miles while delivering 35 to 45 percent

better fuel economy than a comparable gasoline

vehicle.

About 41 percent of advanced technology sales are a

result of Federal and State mandates for either fuel

economy standards, emissions programs, or other

energy regulations. Alcohol flexible-fueled vehicles

are currently sold by manufacturers who receive fuel

economy credits to comply with corporate average

fuel economy regulations. The majority of projected

gasoline hybrid and electric vehicle sales result from

compliance with low-emission vehicle programs in

California, New York, Maine, Vermont, and Massa-

chusetts, which currently permit zero-emission vehi-

cle credits for advanced technologies.
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Alternative Cases Analyze Effects of
Advances in Technology

Figure 63. Projected variation from reference case

primary energy use by sector in two alternative

cases, 2010, 2015, and 2020 (quadrillion Btu)

The availability and market penetration of new,

more efficient technologies are uncertain. Alterna-

tive cases for each sector, based on a range of

assumptions about technological progress, show the

effects of these assumptions (Figure 63). The alter-

native cases assume that current equipment and

building standards are met but do not include feed-

back effects on energy prices or on economic growth.

For the residential and commercial sectors, the 2001

technology case holds equipment and building shell

efficiencies at 2001 levels. The best available tech-

nology case assumes that the most energy-efficient

equipment and best residential building shells avail-

able are chosen for new construction each year

regardless of cost, and that efficiencies of existing

residential and all commercial building shells

improve from their reference case levels. The high

technology case assumes earlier availability, lower

costs, and higher efficiencies for more advanced tech-

nologies than in the reference case.

The 2001 technology cases for the industrial and

transportation sectors and the high technology case

for the industrial sector use the same assumptions

as the buildings sector cases. The high transporta-

tion technology case includes lower costs for

advanced technologies and improved efficiencies,

comparable to those assumed in a Department of

Energy (DOE) interlaboratory study for air, rail, and

marine travel and provided by the DOE Office of

Energy Efficiency and Renewable Energy and Amer-

ican Council for an Energy-Efficient Economy for

light-duty vehicles and by Argonne National Labora-

tory for freight trucks [83].

Advanced Technologies Could Reduce
Residential Energy Use by 22 Percent

Figure 64. Projected variation from reference case

primary residential energy use in three alternative

cases, 2000-2020 (quadrillion Btu)

The AEO2001 reference case forecast includes the

projected effects of several different policies aimed at

increasing residential end-use efficiency. Examples

include minimum efficiency standards and volun-

tary energy savings programs designed to promote

energy efficiency through innovations in manufac-

turing, building, and mortgage financing. In the

2001 technology case, which assumes no further

increases in the efficiency of equipment or building

shells beyond that available in 2001, 3.1 percent

more energy would be required in 2020 (Figure 64).

In the best available technology case, assuming that

the most energy-efficient technology considered is

always chosen regardless of cost, projected energy

use is 22.5 percent lower than in the reference case

in 2020, and projected household primary energy use

is 24.8 percent lower than in the 2001 technology

case in 2020.

The high technology case does not constrain con-

sumer choices. Instead, the most energy-efficient

technologies are assumed to be available earlier,

with lower costs and higher efficiencies. The con-

sumer discount rates used to determine the pur-

chased efficiency of all residential appliances in the

high technology case do not vary from those used in

the reference case; that is, consumers value effi-

ciency equally across the two cases. Energy savings

in this case relative to the reference case are pro-

jected to reach 6.0 percent in 2020; however, the sav-

ings are not as great as those projected in the best

available technology case.
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High Residential Energy Savings
Would Require High Investment

Figure 65. Projected cost and investment for

selected residential appliances in the best available

technology case, 2000-2020 (billion 1998 dollars)

In the best available technology case, which assumes

the purchase of the most efficient equipment avail-

able, projected residential energy expenditures are

lower but capital investment costs are higher than

projected in the reference case (Figures 65 and 66).

This case captures the effects of installing the most

efficient (usually the most expensive) equipment at

reference case turnover rates. A total incremental

investment of $185 billion [84] is projected to reduce

residential delivered energy use by 24 quadrillion

Btu through 2020, saving consumers $108 billion in

energy expenditures. Water heating and space con-

ditioning show the greatest potential for savings, but

at a substantial investment cost. In place of conven-

tional technologies (such as electric resistance water

heaters), natural gas and electric heat pump water

heaters and horizontal-axis washing machines can

substantially cut the amount of energy needed to

provide hot water services.

Figure 66. Present value of investment and savings

for residential appliances in the best available

technology case, 2000-2020 (billion 1998 dollars)

Advanced Technologies Could Reduce

Commercial Energy Use by 14 Percent

Figure 67. Projected variation from reference case

primary commercial energy use in three alternative

cases, 2000-2020 (quadrillion Btu)

The AEO2001 reference case incorporates efficiency

improvements for commercial equipment and build-

ing shells, holding commercial energy intensity to a

0.1-percent annual increase over the forecast. The

2001 technology case assumes that future equip-

ment and building shells will be no more efficient

than those available in 2001. The high technology

case assumes earlier availability, lower costs, and

higher efficiencies for more advanced equipment

than in the reference case and more rapid improve-

ment in building shells. The best available technol-

ogy case assumes that only the most efficient

technologies will be chosen, regardless of cost, and

that building shells will improve at the rate assumed

in the high technology case.

Energy use in the 2001 technology case is projected

to be 2.4 percent higher than in the reference case by

2020 (Figure 67) as the result of a 0.2-percent annual

increase in commercial primary energy intensity.

The high technology case projects an additional 3.5-

percent energy savings in 2020, with primary energy

intensity falling by 0.1 percent per year from 1999 to

2020. Assuming the purchase of only the most effi-

cient equipment in the best available technology

case yields energy use that is 14.1 percent lower than

in the reference case by 2020. Commercial primary

energy intensity in this case is projected to decline

more rapidly than in the high technology case, by 0.6

percent per year. More optimistic assumptions result

in additional projected energy savings from both

renewable and conventional fuel-using technologies.

Solar photovoltaic systems are projected to generate

2 percent more electricity in the best technology case

than in the reference case.
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Alternative Technology Cases Show
Range of Industrial Efficiency Gains

Figure 68. Projected industrial primary energy

intensity in two alternative cases, 1994-2020

(index, 1999 = 1)

Efficiency gains in both energy-intensive and non-

energy-intensive industries are projected to reduce

overall energy intensity in the industrial sector.

Expected growth in machinery and equipment pro-

duction, driven primarily by investment and export-

related demand, is a key factor: in the reference case,

these less energy-intensive industries are projected

to grow 56 percent faster than the industrial average

(4.1 percent and 2.6 percent per year, respectively).

In the high technology case, 1.1 quadrillion Btu less

energy is projected to be used in 2020 than for the

same level of output in the reference case. Industrial

primary energy intensity is projected to decline by

1.7 percent per year through 2020 in this case, com-

pared with a 1.5-percent annual decline in the refer-

ence case (Figure 68). While some individual

industry intensities are projected to decline almost

twice as rapidly in the high technology case as in the

reference case, the aggregate intensity is not as

strongly affected, because the composition of indus-

trial output is the same in the two cases.

In the 2001 technology case, industry is projected to

use 2.1 quadrillion Btu more energy in 2020 than in

the reference case. Energy efficiency remains at the

level achieved by new plants in 2001, but average

efficiency still improves as old plants are retired.

Aggregate industrial energy intensity is projected to

decline by 1.3 percent per year because of reduced

efficiency gains and changes in industrial structure.

The composition of industrial output accounts for 87

percent of the projected change in aggregate indus-

trial energy intensity in the 2001 technology case,

compared with 73 percent in the reference case.

Vehicle Technology Advances Could
Lower Carbon Dioxide Emissions

Figure 69. Projected changes in key components of

the transportation sector in two alternative cases,

2020 (percent change from reference case)

The transportation high technology case assumes

lower costs, higher efficiencies, and earlier introduc-

tion for new technologies. Projected energy demand

is 3.9 quadrillion Btu (10 percent) lower in 2020 than

in the reference case, reducing projected carbon diox-

ide emissions by 76 million metric tons carbon equiv-

alent. About 76 percent (3.0 quadrillion Btu) of the

relative reduction is attributed to light-duty vehicles

as a result of advances in conventional technologies

and in vehicle attributes for advanced technologies

that are projected to raise the average efficiency of

the light-duty vehicle fleet to 25.1 miles per gallon

(compared with a projected increase to 21.5 miles per

gallon in the reference case) (Figure 69).

Projected fuel demand for freight trucks in 2020 is

0.5 quadrillion Btu lower in the high technology case

than in the reference case, and the projected stock

efficiency is 9.0 percent higher. Advanced aircraft

technologies are also projected to improve aircraft

efficiency by 3.2 percent above the reference case

projection, reducing the projected fuel use for air

travel in 2020 by 0.2 quadrillion Btu.

In the 2001 technology case, with new technology

efficiencies fixed at 2001 levels, efficiency improve-

ments can result only from stock turnover. In 2020,

the total projected energy demand for transportation

is 2.6 quadrillion Btu (7 percent) higher than in the

reference case, and projected carbon dioxide emis-

sions are higher by 50 million metric tons carbon

equivalent. The average fuel economy of new light-

duty vehicles is projected to be 25.3 miles per gallon

in 2020 in the 2001 technology case, 2.7 miles per

gallon lower than projected in the reference case.
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Electricity Use Is Expected To Grow
More Slowly Than GDP

Figure 70. Population, gross domestic product,

and electricity sales, 1965-2020 (5-year moving

average annual percent growth)

As generators and cogenerators try to adjust to the

evolving structure of the electricity market, they also

face slower growth in demand than in the past. His-

torically, the demand for electricity has been related

to economic growth. That positive relationship is

expected to continue, but the ratio is uncertain.

During the 1960s, electricity demand grew by more

than 7 percent per year, nearly twice the rate of eco-

nomic growth (Figure 70). In the 1970s and 1980s,

however, the ratio of electricity demand growth to

economic growth declined to 1.5 and 1.0, respec-

tively. Several factors have contributed to this trend,

including increased market saturation of electric

appliances, improvements in equipment efficiency

and utility investments in demand-side manage-

ment programs, and more stringent equipment effi-

ciency standards. Throughout the forecast, growth in

demand for office equipment and personal comput-

ers, among other equipment, is dampened by slowing

growth or reductions in demand for space heating

and cooling, refrigeration, water heating, and light-

ing. The continuing saturation of electricity appli-

ances, the availability and adoption of more efficient

equipment, and efficiency standards are expected to

hold the growth in electricity sales to an average of

1.8 percent per year between 1999 and 2020, com-

pared with 3.0-percent annual growth in GDP.

Changing consumer markets could mitigate the

slowing of electricity demand growth seen in these

projections. New electric appliances are introduced

frequently. If new uses of electricity are more sub-

stantial than currently expected, they could offset

future efficiency gains to some extent.

Continued Growth in Electricity Use
Is Expected in All Sectors

Figure 71. Annual electricity sales by sector,

1970-2020 (billion kilowatthours)

With the number of U.S. households projected to rise

by 1.0 percent per year between 1999 and 2020, resi-

dential demand for electricity is expected to grow by

1.9 percent annually (Figure 71). Residential elec-

tricity demand changes as a function of the time of

day, week, or year. During summer, residential

demand peaks in the late afternoon and evening,

when household cooling and lighting needs are high-

est. This periodicity increases the peak-to-average

load ratio for local utilities, which rely on quick-

starting gas turbines or internal combustion engines

to satisfy peak demand. Although many regions cur-

rently have surplus baseload capacity, strong growth

in the residential sector is expected to result in a

need for more “peaking” capacity. Between 1999 and

2020, generating capacity from gas turbines and

internal combustion engines is projected to increase

from 75 gigawatts to 211 gigawatts.

Electricity demand in the commercial and industrial

sectors is projected to grow by 2.0 and 1.4 percent per

year, respectively, between 1999 and 2020. Projected

growth in commercial floorspace of 1.3 percent per

year and growth in industrial output of 2.6 percent

per year contribute to the expected increase.

In addition to sectoral sales, cogenerators in 1999

produced 156 billion kilowatthours for their own use

in industrial and commercial processes, such as

petroleum refining and paper manufacturing. By

2020, cogenerators are expected to see only a slight

decline in their share of total generation, increasing

their own-use generation to 227 billion kilowatt-

hours as the demand for manufactured products

increases.
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Retirements and Rising Demand Are
Expected To Require New Capacity

Figure 72. Projected new generating capacity and

retirements, 2000-2020 (gigawatts)

Although growth in electricity demand from 1999 to

2020 is projected to be slower than in the past, 393

gigawatts of new generating capacity (excluding

cogenerators) is expected to be needed by 2020 to

meet growing demand and to replace retiring units.

Between 1999 and 2020, 26 gigawatts (27 percent) of

current nuclear capacity and 43 gigawatts (8 per-

cent) of current fossil-fueled capacity [85] are

expected to be retired. Of the 162 gigawatts of new

capacity expected after 2010 (Figure 72), 16 percent

will replace retired nuclear capacity.

The projected reduction in baseload nuclear capacity

has a modest impact on the electricity outlook after

2010: 51 percent of the new combined-cycle and 15

percent of the new coal-fired capacity projected in

the entire forecast are expected to be brought on line

between 2010 and 2020. Before the advent of natural

gas combined-cycle plants, fossil-fired baseload

capacity additions were limited primarily to pulver-

ized-coal steam units; however, efficiencies for com-

bined-cycle units are expected to approach 54

percent by 2010, compared with 49 percent for

coal-steam units, and the expected construction

costs for combined-cycle units are only about 41 per-

cent of those for coal-steam plants.

As older nuclear power plants age and their oper-

ating costs rise, 27 percent of currently operating

nuclear capacity is expected to be retired by 2020.

More optimistic assumptions about operating lives

and costs for nuclear units would reduce the pro-

jected need for new fossil-based capacity and reduce

fossil fuel prices.

About 1,300 New Power Plants
Could Be Needed by 2020

Figure 73. Projected electricity generation capacity

additions by fuel type, including cogeneration,

2000-2020 (gigawatts)

Before building new capacity, utilities are expected

to use other options to meet demand growth—main-

tenance of existing plants, power imports from

Canada and Mexico, and purchases from cogen-

erators. Even so, assuming an average plant capac-

ity of 300 megawatts, 1,310 new plants with a total of

393 gigawatts of capacity (excluding cogenerators)

are projected to be needed by 2020 to meet growing

demand and to offset retirements. Of this new capac-

ity, 92 percent is projected to be combined-cycle

or combustion turbine technology, including dis-

tributed generation capacity, fueled by natural gas

(Figure 73). Both technologies are designed primar-

ily to supply peak and intermediate capacity, but

combined-cycle technology can also be used to meet

baseload requirements.

Nearly 22 gigawatts of new coal-fired capacity is pro-

jected to come on line between 1999 and 2020,

accounting for almost 6 percent of all the capacity

expansion expected. Competition with low-cost gas-

turbine-based technologies and the development of

more efficient coal gasification systems have com-

pelled vendors to standardize designs for coal-fired

plants in efforts to reduce capital and operating costs

in order to maintain a share of the market. Renew-

able technologies account for 2 percent of expected

capacity expansion by 2020—primarily wind, bio-

mass gasification, and municipal solid waste units.

Nearly 13 gigawatts of distributed generation capac-

ity is projected to be added by 2020, as well as a small

amount (less than 1 gigawatt) of fuel cell capacity.

Oil-fired steam plants, with higher fuel costs and

lower efficiencies, are expected to account for very

little of the new capacity in the forecast.
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Rising Natural Gas Prices,
Falling Coal Prices Are Projected

Figure 74. Fuel prices to electricity generators,

1990-2020 (1999 dollars per million Btu)

The cost of producing electricity is a function of fuel

costs, operating and maintenance costs, and the cost

of capital. In 1999, fuel costs typically represented

$25 million annually—or 79 percent of the total oper-

ational costs (fuel and variable operating and main-

tenance)—for a 300-megawatt coal-fired plant, and

$40 million annually—or 98 percent of the total oper-

ational costs—for a gas-fired combined-cycle plant of

the same size. For nuclear plants, fuel costs are typi-

cally a much smaller portion of total production

costs. Nonfuel operations and maintenance costs are

a larger component of the operating costs for nuclear

power plants than for fossil plants.

Over the projection period, the impact of rising gas

prices is expected to be more than offset by the com-

bination of falling coal prices and stable nuclear fuel

costs. Natural gas prices to electricity suppliers are

projected to rise by 1.6 percent per year in the fore-

cast, from $2.59 per thousand cubic feet in 1999 to

$3.66 in 2020 (Figure 74). The projected increases

are offset by forecasts of declining coal prices, declin-

ing capital expenditures, and improved efficiencies

for new plants. Sufficient supplies of uranium and

fuel processing services are expected to keep nuclear

fuel costs around $0.40 per million Btu (roughly 4

mills per kilowatthour) through 2020. Oil prices to

utilities are expected to increase by 2.7 percent per

year, leading to a decline in oil-fired generation of 81

percent (excluding cogeneration) between 1999 and

2020. Oil currently accounts for only 3.0 percent of

total generation, however, and that share is expected

to decline to 0.4 percent by 2020 as oil-fired steam

generators are replaced by gas turbine technologies.

Average U.S. Electricity Prices
Are Expected To Decline

Figure 75. Average U.S. retail electricity prices,

1970-2020 (1999 cents per kilowatthour)

Between 1999 and 2020, the average price of electric-

ity in real 1999 dollars is projected to decline by an

average of 0.5 percent per year as a result of competi-

tion among electricity suppliers (Figure 75). By sec-

tor, projected prices in 2020 are 6, 16, and 11 percent

lower than 1999 prices for residential, commercial,

and industrial customers, respectively.

The reference case assumes a transition to competi-

tive pricing in five regions—California, New York,

New England, the Mid-Atlantic Area Council

(consisting of Pennsylvania, Delaware, New Jersey

and Maryland), and Texas. In addition, prices

in the Rocky Mountain Power Area/Arizona, the

Mid-America Interconnected Network (consisting of

Illinois and parts of Wisconsin and Missouri), the

Southwest Power Pool, and the East Central Area

Reliability Council are treated as partially competi-

tive, because some of the States in those regions have

begun to deregulate their markets.

Specific restructuring plans differ from State to

State and utility to utility, but most call for a transi-

tion period during which customer access will be

phased in. The transition period reflects the time

needed for the establishment of competitive market

institutions and the recovery of stranded costs as

permitted by regulators. It is assumed that competi-

tion will be phased in over 10 years, starting from the

inception of restructuring in each region. In all the

competitively priced regions, the generation price is

set by the marginal cost of generation. Transmission

and distribution prices are assumed to remain

regulated.
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Least Expensive Technology Options
Are Likely Choices for New Capacity

Figure 76. Projected electricity generation costs,

2005 and 2020 (1999 mills per kilowatthour)

Technology choices for new generating capacity are

made to minimize cost while meeting local and

Federal emissions constraints. The choice of technol-

ogy for capacity additions is based on the least

expensive option available (Figure 76). The reference

case assumes a capital recovery period of 20 years. In

addition, the cost of capital is based on competitive

market rates, to account for the competitive risk of

siting new units.

In the AEO2001 projections, the costs and perfor-

mance characteristics for new plants are expected to

improve over time, at rates that depend on the cur-

rent stage of development for each technology. For

the newest technologies, capital costs are initially

adjusted upward to reflect the optimism inherent in

early estimates of project costs. As project developers

gain experience, the costs are assumed to decline.

The decline continues at a slower rate as more units

are built. The performance (efficiency) of new plants

is also assumed to improve, with heat rates declining

by 4 to 14 percent between 1999 and 2010, depending

on the technology (Table 13).

Gas- and Coal-Fired Generation
Grows as Nuclear Plants Are Retired

Figure 77. Projected electricity generation by fuel,

1999 and 2020 (billion kilowatthours)

As they have since early in this century, coal-fired

power plants are expected to remain the key source

of electricity through 2020 (Figure 77). In 1999, coal

accounted for 1,880 billion kilowatthours or 51

percent of total generation. Although coal-fired

generation is projected to increase to 2,350 billion

kilowatthours in 2020, increasing gas-fired genera-

tion is expected to reduce coal’s share to 44 percent.

Concerns about the environmental impacts of coal

plants, their relatively long construction lead times,

and the availability of economical natural gas make

it unlikely that many new coal plants will be built

before about 2005. Nevertheless, slow growth in

other generating capacity, the huge investment in

existing plants, and increasing utilization of those

plants are expected to keep coal in its dominant posi-

tion. By 2020, it is projected that 11 gigawatts of

coal-fired capacity will be retrofitted with scrubbers

to meet the requirements of the Clean Air Act

Amendments of 1990 (CAAA90).

The large investment in existing plants is expected

to make nuclear power a growing source of electricity

at least through 2000. With substantial recent

improvements in the performance of nuclear power

plants, nuclear generation is projected to increase

until 2000, then decline as older units are retired.

In percentage terms, gas-fired generation is pro-

jected to show the largest increase, from 16 percent

of the 1999 total to 36 percent in 2020. As a result, by

2004, natural gas is expected to overtake nuclear

power as the Nation’s second-largest source of elec-

tricity. Generation from oil-fired plants is projected

to remain fairly small throughout the forecast.
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Table 13. Costs of producing electricity

from new plants, 2005 and 2020

Item

2005 2020

Advanced
coal

Advanced
combined

cycle
Advanced

coal

Advanced
combined

cycle

1999 mills per kilowatthour

Capital 31.08 11.87 30.44 10.60
O&M 4.28 1.90 4.28 1.90
Fuel 7.84 27.86 6.49 25.18
Total 43.20 41.63 41.22 37.68

Btu per kilowatthour

Heat rate 9,253 6,639 9,087 6,350
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Nuclear Power Plant Operating
Performance Is Expected To Improve

Figure 78. Nuclear power plant capacity factors,

1973-2020 (percent)

The United States currently has 104 operable

nuclear units, which provided 20 percent of total

electricity generation in 1999. The performance of

U.S. nuclear units has improved in recent years, to a

national average capacity factor of 85 percent in

1999 (Figure 78). It is assumed that performance

improvements will continue, to an expected average

capacity factor of 90 percent by 2015. In the refer-

ence case, 27 percent of current nuclear capacity is

projected to be taken out of service by 2020, primar-

ily as a result of operating license expirations. No

new nuclear units are expected to become operable

by 2020, because natural gas and coal-fired plants

are projected to be more economical.

Nuclear units are projected to be retired when their

operation is no longer economical relative to the cost

of building replacement capacity. As a result, their

operational lifetimes could be either shorter or lon-

ger than their current operating licenses. In the ref-

erence case, only one nuclear unit is projected to be

retired before its current license expires, while 27

are projected to continue operating after their origi-

nal 40-year licenses expire. In 2000, license renewals

for two nuclear plants have been approved by the

U.S. Nuclear Regulatory Commission. Three other

applications are currently under review. As many as

17 other owners of nuclear power plants have

announced intentions to apply for license renewals

over the next 5 years, indicating a strong interest in

maintaining the existing stock of nuclear plants. In

addition, a nuclear industry task force has been

developed to determine the key factors needed to

prompt new orders of nuclear plants in the changing

electricity market [86].

Nuclear Power Could Be Key to
Reducing Carbon Dioxide Emissions

Figure 79. Projected operable nuclear capacity in

three cases, 1995-2020 (gigawatts)

Two alternative cases—the high and low nuclear

cases—show how nuclear plant retirement decisions

affect the projections for capacity (Figure 79). In the

high nuclear case, which assumes that the capital

expenditures required after 40 years will be lower

than in the reference case, more license renewals are

projected to be obtained by 2020. Conditions favoring

license renewal could include performance improve-

ments, a solution to the waste disposal problem, and

stricter limits on emissions from fossil-fired generat-

ing facilities. The low nuclear case assumes that the

capital expenditures required for continued opera-

tion are higher than assumed in the reference case,

leading to the projected retirements of 18 additional

units by 2020. Higher costs could result from more

severe degradation of the units or from waste dis-

posal problems.

In the high nuclear case it is projected that 14

gigawatts of new fossil-fired capacity would not be

needed, as compared with the reference case, and

carbon dioxide emissions are projected to be 16 mil-

lion metric tons carbon equivalent (2 percent of total

emissions by electricity generators) lower in 2020

than projected in the reference case. In the low

nuclear case, nearly 60 new fossil-fired units (assum-

ing an average size of 300 megawatts) are projected

be built to replace additional retiring nuclear units

beyond those projected to be retired in the reference

case. The additional new capacity is projected to be

made up predominantly of gas-fired combined-cycle

units (72 percent) and combustion turbines (24 per-

cent). The additional fossil-fueled capacity is pro-

jected to increase carbon dioxide emissions in 2020

by 2 percent above the reference case projection.
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Sensitivity Cases Look at Possible
Reductions in Nuclear Power Costs

Figure 80. Projected electricity generation costs by

fuel type in two advanced nuclear cost cases,

2005 and 2020 (1999 cents per kilowatthour)

The AEO2001 reference case assumptions for the

cost and performance characteristics of new technol-

ogies are based on current estimates by government

and industry analysts, allowing for uncertainties

about new, unproven designs. For nuclear power

plants, a pair of advanced nuclear cost cases were

used to analyze the sensitivity of the projections to

lower costs and construction times for new plants.

The cost assumptions for the two cases were consis-

tent with goals endorsed by DOE’s Office of Nuclear

Energy, including progressively lower overnight con-

struction costs—by 25 percent initially compared

with the reference case and by 33 percent in 2020—

and shorter lead times. The cost assumptions were

based on the technology represented by the Westing-

house AP600 advanced passive reactor design. One

case assumed a 4-year construction time, as in the

reference case, and the other a 3-year lead time, the

goal of the Office of Nuclear Energy. Cost and perfor-

mance characteristics for all other technologies were

as assumed in the reference case.

Projected nuclear generating costs in the two sensi-

tivity cases are lower than in the reference case in

2005 and 2020 (Figure 80). A larger reduction is pro-

jected when a 3-year construction time is assumed to

reduce financing costs, and nuclear generating costs

in that case are projected to approach those for new

coal- and gas-fired units. One new 460-megawatt

advanced nuclear unit is projected to come on line in

2020 in the most optimistic nuclear cost case. The

projections in Figure 80 are average generating

costs; the costs and relative competitiveness of the

generating technologies could vary across regions.

High Demand Assumption Leads to
Higher Fuel Prices for Generators

Figure 81. Projected cumulative new generating

capacity by type in two cases, 1999-2020 (gigawatts)

Electricity consumption grows in the forecast, but

the projected rate of increase is less than historical

levels as a result of assumptions about improve-

ments in end-use efficiency, demand-side manage-

ment programs, and population and economic

growth. Different assumptions result in substantial

changes in the projections. In a high demand case,

electricity demand is assumed to grow by 2.5 percent

per year between 1999 and 2020, as compared with

the growth rate of 2.2 percent per year between 1990

and 1998. In the reference case, electricity demand is

projected to grow by 1.8 percent per year.

In the high demand case, an additional 171 giga-

watts of new generating capacity—equivalent to 569

new 300-megawatt generating plants—is projected

to be built between 1999 and 2020 as compared with

the reference case (Figure 81). The shares of coal-

and gas-fired (including non-coal steam, combustion

turbine, combined cycle, distributed generation, and

fuel cell) capacity additions are projected to change

from 6 percent and 92 percent, respectively, in the

reference case to 16 percent and 82 percent in the

high demand case. Relative to the reference case,

there is a 17-percent increase in projected coal con-

sumption and a 9-percent increase in natural gas

consumption in the high demand case, and carbon

dioxide emissions are projected to be higher by 123

million metric tons carbon equivalent (16 percent).

More rapid assumed growth in electricity demand

also leads to higher projected prices in 2020—6.4

cents per kilowatthour in the high demand case,

compared with 6.0 cents in the reference case.

Higher projected fuel prices, especially for natural

gas, are the primary reason for the difference.
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Rapid Economic Growth Would Boost
Advanced Coal-Fired Capacity

Figure 82. Projected cumulative new generating

capacity by technology type in three economic

growth cases, 1999-2020 (gigawatts)

The projected annual average growth rate for GDP

from 1999 to 2020 ranges from 3.5 percent in the

high economic growth case to 2.5 percent in the low

economic growth case. The difference leads to a

14-percent change in projected electricity demand in

2020, with a corresponding difference of 138 giga-

watts (excluding cogenerators) in the amount of new

capacity projected to be built in the high and low eco-

nomic growth cases. Utilities are expected to retire

about 9 percent of their current generating capacity

(equivalent to 231 300-megawatt generating plants)

by 2020 as the result of increased operating costs for

aging plants.

Much of the new capacity projected to be needed in

the high economic growth case beyond that added in

the reference case is expected to consist of new

advanced coal-fired plants, which make up 50

percent of the projected new capacity in the high

growth case. The stronger assumed growth also is

projected to stimulate additions of gas-fired plants,

accounting for 45 percent of the projected capacity

increase in the high economic growth case over that

projected in the reference case (Figure 82).

Current construction costs for a typical plant range

from $450 per kilowatt for combined-cycle technolo-

gies to $1,100 per kilowatt for coal-steam technolo-

gies. Those costs, along with the difficulty of obtain-

ing permits and developing new generating sites,

make refurbishment of existing power plants a prof-

itable option in some cases. Between 1999 and 2020,

utilities are expected to maintain most of their older

coal-fired plants while retiring many of their older,

higher cost oil- and gas-fired generating plants.

Gas-Fired Technologies Lead New
Additions of Generating Capacity

Figure 83. Projected cumulative new generating

capacity by technology type in three fossil fuel

technology cases, 1999-2020 (gigawatts)

The AEO2001 reference case uses the cost and

performance characteristics of generating technolo-

gies to select the mix and amounts of new generating

capacity for each year in the forecast. Numerical

values for the characteristics of different technolo-

gies are determined in consultation with industry

and government specialists. In the high fossil fuel

case, capital costs and/or heat rates for advanced

fossil-fired generating technologies (integrated coal

gasification combined cycle, advanced combined

cycle, advanced combustion turbine, and molten car-

bonate fuel cell) were revised to reflect potential

improvements in costs and efficiencies as a result of

accelerated research and development. The low fos-

sil fuel case assumes that capital costs and heat

rates for advanced technologies will remain flat

throughout the forecast.

The basic story is the same in each of the three

cases—gas technologies are projected to dominate

new generating capacity additions (Figure 83).

Across the cases the projected share of additions

accounted for by gas technologies varies only from 90

percent to 92 percent, but the projected mix between

current and advanced gas technologies varies more

significantly across the cases. In the low fossil fuel

case only 8 percent (29 gigawatts) of the gas plants

projected to be added are advanced technology facili-

ties, as compared with a projected 68-percent share

(251 gigawatts) in the high fossil fuel case. The pro-

jection for additions of coal-fired capacity is some-

what higher in the high fossil fuel case, whereas the

projections for additions of new renewable plants do

not vary significantly across the cases.
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Small Increases Are Expected for
Renewable Electricity Generation

Figure 84. Grid-connected electricity generation

from renewable energy sources, 1970-2020

(billion kilowatthours)

In the AEO2001 reference case, projections are

mixed for renewables in central station grid-

connected U.S. electricity supply. Federal and State

incentives are projected to produce substantial

near-term growth for some renewable energy tech-

nologies, but generally higher projected costs are a

disadvantage for renewables relative to fossil-fueled

technologies over the forecast period as a whole.

Total U.S. grid-connected electricity generation from

renewable energy sources is projected to increase

from 389 billion kilowatthours in 1999 to 448 billion

kilowatthours in 2020, and generation from renew-

ables other than hydroelectricity is projected to

increase from 77 billion kilowatthours to 146 billion

kilowatthours (Figure 84). Overall, renewables are

projected to make up a smaller share of U.S. electric-

ity generation, declining from 10.5 percent in 1999 to

8.5 percent in 2020.

Conventional hydroelectricity, which in 1999 pro-

vided 80 percent of the electricity supply from

renewables, is projected to decline slightly in the

forecast. The expected net addition of 600 megawatts

of new hydropower capacity does not offset the pro-

jected decline in generation from existing hydroelec-

tric facilities, as increasing environmental and other

competing needs reduce their average productivity.

Hydroelectric generation is projected to slip from 8.4

percent of the U.S. total in 1999 to 5.7 percent in

2020. The economic value of hydroelectric capacity is

also likely to decline as environmental and other

preferences shift generation to off-peak hours and

seasons.

Biomass and Landfill Gas Lead
Renewable Fuel Use for Electricity

Figure 85. Projected nonhydroelectric renewable

electricity generation by energy source, 2010 and

2020 (billion kilowatthours)

Most of the projected growth in renewable electricity

generation is expected from biomass, landfill gas,

geothermal energy, and wind power (Figure 85). The

largest increase is projected for biomass, from 36.6

billion kilowatthours in 1999 to 65.7 billion in 2020.

Cogeneration accounts for more than one-half of the

expected growth in biomass generation; dedicated

biomass plants and co-firing in coal plants account

for the remainder. Electricity generation from

municipal solid waste, including both direct firing

with solid waste and the use of landfill gas, is

projected to increase by 15.9 billion kilowatthours

from 1999 to 2020. No new capacity additions are

projected for plants that burn solid waste, but land-

fill gas capacity is projected to grow by 2.1 gigawatts.

Geothermal energy capacity is projected to increase

by 1.5 gigawatts in the forecast, adding 12.8 billion

kilowatthours of baseload generation by 2020. Inter-

mittent generation from wind power is expected to

increase in the near term as a result of the extension

of the Federal production tax credit through 2001 (at

1.7 cents per kilowatthour) and by additional State

incentives. Total wind capacity is projected to grow

by 36 percent by 2001 and to more than double by

2010, but capacity additions are expected to slow

after 2010 without additional incentives. High capi-

tal costs, lower output per kilowatt, and intermittent

availability are expected to continue to disadvantage

wind power relative to conventional generating tech-

nologies. Grid-connected photovoltaics are projected

to add nearly 900 megawatts but remain small con-

tributors to overall electric power supply. Off-grid

photovoltaics, which are not included in the projec-

tions, are expected to continue to increase rapidly.
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Wind Energy Use Could Gain Most
From Cost Reductions

Figure 86. Projected nonhydroelectric renewable

electricity generation by energy source in two cases,

2020 (billion kilowatthours)

The high renewables case assumes more favorable

characteristics for nonhydroelectric renewable

energy technologies than in the reference case,

including a 24-percent average reduction in capital

costs by 2020 relative to the reference case, lower

operations and maintenance costs, increased bio-

mass fuel supplies, and higher capacity factors for

solar and wind power plants. The assumptions in the

high renewables case approximate the renewable

energy technology goals of the U.S. Department of

Energy. Fossil and nuclear technology assumptions

are not changed from those in the reference case.

More rapid technology improvements are projected

to increase renewable energy use, but the overall

lead of fossil-fueled technologies in U.S. electricity

supply is not expected to change. Total generation

from nonhydroelectric renewables is projected to

reach 242 billion kilowatthours in 2020, compared

with 146 billion in the reference case (Figure 86),

increasing from 2.8 percent of total generation to 4.6

percent. About 51 billion kilowatthours of the pro-

jected difference is from 13.2 gigawatts of additional

intermittent wind capacity (Figure 87) and 41 billion

kilowatthours is from 5.2 gigawatts of additional

baseload geothermal capacity. Solar central station

technologies are projected to remain too expensive,

but small-scale photovoltaics are expected to grow

more rapidly. The projected increase in renewable

energy use in the high renewables case reduces fossil

fuel use relative to the reference case projection, low-

ering projected carbon dioxide emissions by 14 mil-

lion metric tons carbon equivalent (1.8 percent).

Retail electricity prices are not projected to change

significantly from the reference case.

State Mandates Call for More
Generation From Renewable Energy

Figure 87. Wind-powered electricity generating

capacity in two cases, 1985-2020 (gigawatts)

AEO2001 assumes rapidly increasing State require-

ments for investments in renewable energy technolo-

gies. The requirements, reflecting both energy and

environmental interests, ensure investment in

renewables despite increasingly competitive elec-

tricity markets. Renewable portfolio standards,

which require increasing percentages of electricity

supplies from renewables, are the most common,

although other mandates also exist. Requirements

differ from State to State, reflecting varying renew-

able resources, supporting industries, and supply

alternatives. In AEO98, no quantifiable State

mandates existed. AEO99 projected 2,010 mega-

watts of renewable capacity additions as a result of

State mandates through 2020.

The implementation plans for most State renewable

energy mandates are uncertain, and it is difficult to

project their effects on new capacity additions in

some States. For AEO2001 it is assumed that State

mandates will require total additions of 5,065

megawatts of central station renewable generating

capacity from 2000 through 2020, including 4,377

megawatts as a result of renewable portfolio stan-

dards. Mandated additions are expected to include

2,900 megawatts of wind capacity, 1,145 megawatts

of landfill gas capacity, 840 megawatts of biomass

capacity, 117 megawatts of geothermal capacity, and

64 megawatts of central station solar (photovoltaic

and thermal) capacity—averaging a few hundred

megawatts of total new renewable capacity in each

year through 2012. After 2012, the current State

mandates are estimated by EIA to result in about

330 megawatts of new renewable capacity additions.
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Oil Prices Are Expected To Remain
Above Low 1998 Levels

Figure 88. Lower 48 crude oil wellhead prices in

three cases, 1970-2020 (1999 dollars per barrel)

Because domestic prices for crude oil are determined

largely by the international market, recovery from

the 1998 decline in world oil prices led to a steep

increase in wellhead prices for crude oil in the lower

48 States in 1999 and 2000. After 2000, prices are

projected to decline initially, then increase through

the rest of the forecast. Prices are expected to remain

above 1998 levels in all cases, with wellhead prices

projected to decrease by 0.6 percent per year on aver-

age from 1999 to 2020 in the low world oil price case

and to increase by 1.3 and 2.5 percent per year on

average in the reference and high world oil price

cases, respectively (Figure 88).

U.S. petroleum consumption is projected to rise in all

the AEO2001 cases (Figure 89). Total petroleum

product supplied is projected to range from 23.8 mil-

lion barrels per day in the low economic growth case

to 28.0 million in the high growth case, as compared

with 19.5 million barrels per day in 1999.

Figure 89. U.S. petroleum consumption

in five cases, 1970-2020 (million barrels per day)

Rising Demand Increases Natural Gas
Prices in All Economic Growth Cases

Figure 90. Lower 48 natural gas wellhead prices

in three cases, 1970-2020 (1999 dollars per

thousand cubic feet)

Wellhead prices for natural gas in the lower 48

States are projected to increase on average by 1.2,

2.0, and 2.8 percent per year in the low economic

growth, reference, and high economic growth cases,

respectively (Figure 90). In the reference case, gas

prices are projected to increase from $2.08 per thou-

sand cubic feet in 1999 to $3.13 in 2020. The

increases reflect the rising demand projected for nat-

ural gas and its expected impact on the natural pro-

gression of the discovery process from larger and

more profitable fields to smaller, less economical

ones. The projected price increases also reflect more

production expected from higher cost sources, such

as unconventional gas recovery. Growth in lower 48

unconventional gas production is projected to range

from 2.5 to 3.5 percent per year across cases, com-

pared with a projected range of 2.3 to 2.7 percent per

year for conventional sources. Technically recover-

able resources (Table 14) are expected to remain

more than adequate overall to meet the projected

production increases.

Although natural gas consumption (and thus pro-

duction and prices) is projected to rise in all three

cases, the price increases are expected to be tem-

pered by the beneficial impacts of technological prog-

ress on both the discovery process and production

operations.
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Table 14. Technically recoverable U.S. oil and gas

resources as of January 1, 1999

Total U.S.
resources

Crude oil
(billion barrels)

Natural gas
(trillion cubic feet)

Proved 22 164
Unproved 121 1,117
Total 144 1,281
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Rising Prices and Lower Drilling
Costs Increase Well Completions

Figure 91. Successful new lower 48 natural gas

and oil wells in three cases, 1970-2020

(thousand successful wells)

Both exploratory drilling and developmental drilling

are projected to increase in the forecast (Table 15).

With rising prices and declining drilling costs, crude

oil and natural gas well completions are projected to

increase on average by 3.7 and 4.3 percent per year

in the low and high oil price cases, respectively, com-

pared with 4.0 percent in the reference case (Figure

91). The high growth rates projected for oil and gas

drilling reflect, in part, the low level of drilling activ-

ity in 1999.

The productivity of natural gas drilling is not

expected to decline as much as that of oil drilling, in

part because total recoverable gas resources are

more abundant than oil resources. At the projected

production levels, however, undiscovered recover-

able resources of conventional natural gas would

decline rapidly in some areas, particularly in the

onshore Gulf Coast and offshore Gulf of Mexico

regions. The future overall productivity of both oil

and gas drilling is necessarily uncertain, given the

uncertainty associated with such factors as the

extent of the Nation’s oil and gas resources [87].

High Levels of Gas Reserve Additions
Are Projected Through 2020

Figure 92. Lower 48 natural gas reserve additions

in the reference case, 1970-2020 (trillion cubic feet)

For most of the past two decades lower 48 production

of both oil and natural gas has exceeded reserve

additions, but the pattern for natural gas reversed

from 1994 through 1997. Although reserve additions

fell below production in 1998 with the decline in

prices, they exceeded production again in 1999. After

2004, rising prices are projected to result in natural

gas reserve additions that generally exceed produc-

tion through 2020 (Figure 92), even with expected

increases in demand. The relatively high projected

levels of annual gas reserve additions through 2020

reflect an expected increase in exploratory and

developmental drilling as a result of higher prices, as

well as expected productivity gains from technology

improvements comparable to those of recent years.

For the most part, total lower 48 crude oil production

is projected to continue to exceed total reserve addi-

tions (Figure 93), except in the later years in the high

world oil price case.

Figure 93. Lower 48 crude oil reserve additions

in three cases, 1970-2020 (billion barrels)
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Table 15. Natural gas and crude oil drilling in

three cases, 1999-2020 (thousand successful wells)

1999 2000 2010 2020

Natural gas

Low oil price case 12.8 16.5 22.2

Reference case 10.3 12.8 17.5 23.4

High oil price case 13.0 18.1 24.3

Crude oil

Low oil price case 5.5 5.8 8.5

Reference case 4.1 5.5 6.5 9.4

High oil price case 5.5 7.0 10.2
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Significant New Finds Are Likely To
Continue Increases in Gas Production

Figure 94. Natural gas production by source,

1990-2020 (trillion cubic feet)

The continuing increase in domestic natural gas pro-

duction in the forecast is expected to come primarily

from lower 48 onshore nonassociated (NA) sources

(Figure 94). Conventional onshore production is pro-

jected to grow rapidly from 2006 through 2020,

increasing in share from 35.5 percent of total U.S.

domestic production in 1999 to 39.2 percent of the

total in 2020. Gas production from unconventional

sources is projected to increase steadily over the fore-

cast as a result of technology advances, playing a key

role in meeting projected demand. Offshore produc-

tion is projected to increase less rapidly but to

remain a major source of domestic supply. Innova-

tive use of cost-saving technology in recent years and

the expected mid-term continuation of recent huge

finds, particularly in the deep waters of the Gulf of

Mexico, support the projections.

Natural gas production from Alaska is projected to

grow by 1.5 percent per year through 2020, not

including gas from the North Slope. The future of

North Slope gas is uncertain, however. Current

options under consideration include transporting the

gas through a pipeline, converting it to liquefied nat-

ural gas, and converting it to synthetic petroleum

products [88].

Production of associated-dissolved (AD) natural gas

from lower 48 crude oil reservoirs generally declines

in the projections, following the expected pattern of

domestic crude oil production. AD gas is projected to

account for 8.2 percent of total production in 2020,

compared with 14.6 percent in 1999.

Net Imports of Natural Gas Grow
in the Projections

Figure 95. Natural gas production, consumption,

and imports, 1970-2020 (trillion cubic feet)

Net natural gas imports are expected to grow in the

forecast (Figure 95) from 15.8 percent of total gas

consumption in 1999 to 16.7 percent in 2020. Most of

the increase is attributable to imports from Canada,

which are projected to grow substantially. Most of

the additional imports are expected to come from

western Canada. In addition, new pipeline capacity

is now providing access to eastern supplies. Natural

gas from Sable Island, in the offshore Atlantic, began

flowing on January 1, 2000.

Mexico has a considerable natural gas resource base,

but its indigenous production is unlikely to increase

sufficiently to satisfy rising demand. Since 1984,

U.S. natural gas trade with Mexico has consisted pri-

marily of exports. That trend is expected to continue

throughout the forecast, especially in light of contin-

uing additions to cross-border pipeline capacity. U.S.

exports to Mexico are projected to grow from 60 bil-

lion cubic feet in 1999 to 520 billion cubic feet in

2020.

Imports of liquefied natural gas (LNG) are projected

to increase by 8.0 percent per year on average,

resulting in part from the expected reactivation of

both the Elba Island terminal in Georgia and the

Cove Point terminal in Maryland in 2003. LNG is not

expected to grow beyond a regionally significant

source of U.S. supply, however. LNG imports are

projected to reach a level of 0.81 trillion cubic feet in

2020, compared with 0.16 trillion cubic feet in 1999.
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Projected Increases in Natural Gas
Use Are Led by Electricity Generators

Figure 96. Natural gas consumption by sector,

1990-2020 (trillion cubic feet)

In all the AEO2001 cases, total natural gas con-

sumption is projected to increase from 1999 to 2020.

The projections for domestic consumption in 2020

range from 32.2 trillion cubic feet per year in the low

economic growth case to 36.1 trillion cubic feet in the

high growth case, as compared with an estimated

21.4 trillion cubic feet in 1999. Although rising de-

mand by electricity generators accounts for 57 per-

cent of the increase in the reference case, growth is

also expected in the residential, commercial, indus-

trial, and transportation sectors (Figure 96). Natural

gas consumption in the electricity generation sector

is projected to grow steadily throughout the forecast

as demand for electricity increases and retiring nu-

clear and older oil and gas steam plants are replaced

by gas turbines and combined-cycle facilities.

In the reference case, natural gas consumption for

electricity generation (excluding cogeneration) is

projected to increase from 3.8 trillion cubic feet in

1999 to 11.3 trillion cubic feet in 2020. In 2017 elec-

tricity generation is projected to surpass the indus-

trial sector as the largest consumer of natural gas.

Although coal prices to the electricity generation sec-

tor are projected to fall throughout the forecast,

lower capital costs, shorter construction lead times,

higher efficiencies, and lower emissions are expected

to give gas-fired generators an advantage over

coal-fired plants for new capacity additions in most

regions of the United States. Natural-gas-fired facili-

ties are less capital-intensive than coal, nuclear, or

renewable electricity generation plants. In addition,

the environmental advantages of natural gas are

expected to favor increased utilization of existing

gas-fired power plants.

Gas Pipeline Capacity Expansion Is
Needed To Serve New Markets

Figure 97. Projected pipeline capacity expansion

by Census division, 1999-2020 (billion cubic feet

per day)

Projected growth in natural gas consumption will

require additional pipeline capacity. Expansion of

interstate capacity (Figure 97) will be needed to

provide access to new supplies and to serve expand-

ing markets. Expansion is projected to proceed at an

average rate of 1.0 percent per year in the forecast.

The greatest increases in capacity are expected along

the corridors that provide access to Canadian, Gulf

Coast, and Mountain region supplies and deliver

them to the South Atlantic, Pacific, and Northeast

regions. In all regions, growth in new pipeline con-

struction is expected to be tempered by higher

utilization of existing pipeline capacity (Figure 98).

Figure 98. Projected pipeline capacity utilization by

Census division, 1999 and 2020 (percent)
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Competitive Markets Keep
Residential Gas Prices in Check

Figure 99. Natural gas end-use prices by sector,

1970-2020 (1999 dollars per thousand cubic feet)

Consumer prices for natural gas in all the end-use

sectors are projected to be higher in 2020 that they

were in 1999 (Figure 99), but prices in the residential

and transportation sectors are expected to remain

within 5 percent of 1999 levels. The limited price

increases in the forecast reflect expectations for

declining distribution margins, due in part to antici-

pated efficiency improvements in an increasingly

competitive market. Margins in the industrial sector

are projected to remain relatively constant, and

growth in end-use prices is expected to result mainly

from wellhead price increases. In the electricity gen-

eration sector, expected increases in both pipeline

margins and wellhead prices combine to yield a pro-

jected 1.6-percent average annual increase in end-

use prices.

Compared with their rise and decline over the 1970

to 1999 period, transmission and distribution reve-

nues in the natural gas industry are projected to

grow relatively steadily from 2000 forward, increas-

ing overall at an average rate of 1.1 percent per year

(Table 16). Declines in margins are expected to be

balanced by higher volumes.

Distribution Costs Claim a Smaller
Share of Residential Gas Prices

Figure 100. Wellhead share of natural gas end-use

prices by sector, 1970-2020 (percent)

With distribution margins projected to decline, the

wellhead shares of end-use prices generally increase

in the forecast (Figure 100). The greatest impact is

expected in the residential and commercial markets,

where most customers purchase gas through local

distribution companies (LDCs). In the electricity

generation sector, the majority of customers do not

purchase from distributors.

Changes have been seen historically in all compo-

nents of end-use prices (Table 17). Pipeline margins

dropped significantly between 1985 and 1999 with

industry restructuring, and the decline is projected

to continue through 2010. From 2010 to 2020, pipe-

line margins are projected to remain relatively flat.

LDC margins in the residential and commercial sec-

tors were above 1985 levels in 1999, but efficiency

improvements and other impacts of restructuring

are expected to exert downward pressure on distri-

bution costs, and lower margins are projected for

both the residential and commercial sectors in 2010

and 2020.
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Table 16. Transmission and distribution revenues

and margins, 1970-2020

1970 1985 1999 2010 2015 2020

T&D revenues
(billion 1999 dollars) 30.73 49.62 39.86 44.59 47.01 49.82

End-use consumption
(trillion cubic feet) 19.21 15.97 21.41 28.05 31.61 34.73

Average margin*
(1999 dollars per
thousand cubic feet) 1.62 3.14 2.04 1.74 1.63 1.57

*Revenue divided by end-use consumption.

Table 17. Components of residential and

commercial natural gas end-use prices, 1985-2020

(1999 dollars per thousand cubic feet)

Price Component 1985 1999 2010 2020

Wellhead price 3.38 2.08 2.69 3.13

Citygate price 5.05 3.10 3.60 4.04

Pipeline margin 1.67 1.02 0.91 0.91

LDC margin

Residential 3.19 3.59 3.10 2.69

Commercial 2.36 2.39 2.05 1.82

End-use price

Residential 8.24 6.69 6.70 6.73

Commercial 7.41 5.49 5.65 5.86
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Technology Advances Could Improve
Finding and Drilling Success Rates

Figure 101. Lower 48 crude oil and natural gas

end-of-year reserves in three technology cases,

1990-2020 (quadrillion Btu)

In the forecast, major advances in data acquisition,

data processing, and the display and integration of

seismic data with other geologic data—combined

with lower cost computer power and experience

gained with new techniques—are projected to con-

tinue putting downward pressure on costs while sig-

nificantly improving finding and success rates.

Effective use of improved exploration and production

technologies to aid in the discovery and development

of resources—particularly, unconventional gas and

offshore deepwater fields—will be needed if new

reserves are to replace those depleted by production.

Alternative cases assess the sensitivity of the projec-

tions to changes in success rates, exploration and

development costs, and finding rates as a result of

technological progress. The assumed technology

improvement rates increase and decrease by 25

percent in the rapid and slow technology cases,

which are analyzed as fully integrated model runs.

All other parameters in the model are at

their reference case values, including technology

parameters in other energy markets, parameters

affecting foreign oil supply, and assumptions about

foreign natural gas trade, excluding Canada.

Although gas reserves are projected to make up a

slightly larger share of the total in the reference

case, total hydrocarbon reserve additions are

expected to offset production, keeping total reserves

essentially constant throughout the forecast (Figure

101). By 2020, reserves are projected to be 14.4 per-

cent higher in the rapid technology case than in the

reference case and 11.3 percent lower in the slow

technology case.

Gas Price Projections Change With
Technology Assumptions

Figure 102. Lower 48 natural gas wellhead prices in

three technology cases, 1970-2020 (1999 dollars per

thousand cubic feet)

The natural gas price projections are highly sensi-

tive to changes in assumptions about technological

progress (Figure 102). Lower 48 wellhead prices are

projected to increase at an average annual rate of 3.4

percent in the slow technology case, compared with

only 2.0 percent in the reference case, over the pro-

jection period. In the rapid technology case, average

natural gas wellhead prices are projected to remain

relatively flat through 2020 at about $2.50 per thou-

sand cubic feet.

Through 2003, the projections of both price and pro-

duction levels for lower 48 oil and natural gas are

almost identical in the reference case and the two

technological progress cases. By 2020, however,

natural gas prices are projected to be 35.1 percent

higher (at $4.23 per thousand cubic feet) in the slow

technology case and 20.1 percent lower (at $2.50 per

thousand cubic feet) in the rapid technology case

than the reference case level of $3.13 per thousand

cubic feet.

Unlike the projections for natural gas prices, those

for lower 48 average wellhead prices for crude oil do

not vary significantly across the technology cases. In

both the rapid and slow technology cases, the projec-

tions for crude oil prices vary from the reference case

projections by at most $0.14 per barrel. Domestic oil

prices are determined largely by the international

market; changes in U.S. oil production do not consti-

tute a significant volume relative to the global

market.
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More Rapid Technology Advances
Could Raise Oil Production Slightly

Figure 103. Lower 48 crude oil production in three

technology cases, 1970-2020 (million barrels per

day)

Projections for domestic oil production also are sensi-

tive to changes in technological progress assump-

tions (Figure 103). In comparison with the projected

lower 48 production level of 4.4 million barrels per

day in 2020 in the reference case, oil production is

projected to increase to 4.7 million barrels per day

in the rapid technology case and to decrease to 4.0

million barrels per day in the slow technology case.

Given the assumption that changes in the levels of

technology affect only U.S. oil producers, total oil

supply adjusts to the variations in technological

progress assumptions primarily through changes in

imports of crude oil and other petroleum products.

Net imports in 2020 are projected to range from a low

of 16.1 million barrels per day in the rapid technol-

ogy case to a high of 17.4 million barrels per day in

the slow technology case.

Offshore oil production in the lower 48 States shows

more sensitivity than onshore production to changes

in technological progress assumptions, because large

deepwater fields that are not economically feasible

in the slow technology case are projected to become

profitable in the rapid technology case. Cumulative

offshore production from 1999 through 2020 is pro-

jected to be about 745 million barrels (4.9 percent)

higher in the rapid technology case than in the refer-

ence case and 922 million barrels (6.0 percent) lower

in the slow technology case than in the reference

case. For onshore production, in contrast, the pro-

jected differences are only 3.5 percent and 3.6 per-

cent. The projections for Alaskan oil production vary

by about 3.9 percent from the reference case in both

the rapid and slow technology cases.

Oil Production Forecasts Vary,
Depending on Resource Estimates

Figure 104. Lower 48 crude oil production in three

oil and gas resource cases, 1970-2020 (million

barrels per day)

Another important assumption for the projections of

domestic oil and gas resources is the size of the

domestic resource base. Two alternative cases were

used to evaluate the impacts of uncertainty in the

resource estimates. In the high and low resource sen-

sitivity cases, the estimates for both undiscovered

technically recoverable resources and inferred

reserves for conventional onshore and offshore

production were increased and decreased, respec-

tively, by 20 percent. As in the other AEO2001 cases,

resources in areas currently restricted from explora-

tion and development were excluded from the

resource assumption.

In the high resource case, both oil production levels

and industry profits are projected to increase over

those projected in the reference case. Lower 48 crude

oil production is projected to reach 4.8 million bar-

rels per day in 2020, as compared with 4.4 million

barrels per day projected in the reference case

(Figure 104). The corresponding projection in the low

resource case is 4.0 million barrels per day.

The variations in oil production projections in the

two resource sensitivity cases lead to similar varia-

tions in the projections of oil import dependence. In

the high resource case, with higher projected produc-

tion levels, net petroleum imports are projected to

make up 62 percent of domestic supply in 2020, com-

pared with 64 percent in the reference case. In the

low resource case, with lower projected domestic pro-

duction, imports are projected to make up 68 percent

of domestic supply.
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Domestic Crude Oil Production
Continues To Decline

Figure 105. Crude oil production by source,

1970-2020 (million barrels per day)

Domestic crude oil production is projected to remain

relatively stable from 1999 through 2003 as a result

of a favorable price environment and increased suc-

cess of offshore drilling (Figure 105). A decline in

production is projected from 2004 through 2010, fol-

lowed by another period of projected stable produc-

tion levels through 2020 as a result of rising prices

and continuing improvements in technology [89]. In

2020, the projected domestic production level of 5.1

million barrels per day is 0.8 million barrels per day

less than the 1999 level.

Conventional onshore production in the lower 48

States, accounting for 44 percent of total U.S. crude

oil production in 1999, is projected to decrease to 38

percent in 2020, with production from mature areas

expected to decline. Offshore production is projected

to range from 1.6 to 2.1 million barrels per day

throughout the forecast, surpassing the projected

level of lower 48 conventional onshore production

from 2006 to 2016. Crude oil production from Alaska

is expected to decline at an average annual rate of

2.4 percent between 1999 and 2020. Projected drops

in production from most of Alaska’s oil fields—par-

ticularly Prudhoe Bay, the State’s largest producing

field—are expected to be offset by production from

the National Petroleum Reserve–Alaska (NPRA),

which is projected to commence in 2010. Production

from the Alaska National Wildlife Refuge (ANWR) is

not included, because drilling in the area is currently

prohibited. Production from enhanced oil recovery

(EOR) [90] is expected to slow as it becomes less prof-

itable when oil prices fall in the forecast through

2003, and then to increase along with the world oil

price projections until close to the end of the forecast.

Imports Fill the Gap Between
Domestic Supply and Demand

Figure 106. Petroleum supply, consumption, and

imports, 1970-2020 (million barrels per day)

In the reference case, domestic petroleum supply is

projected to decline slightly from its 1999 level of 9.5

million barrels per day to 9.3 million barrels per day

in 2020 (Figure 106). As U.S. crude oil production

falls off, refinery gain and production of natural gas

plant liquids are projected to increase. Domestic sup-

ply in 2020 is projected to drop to 8.2 million barrels

per day in the low oil price case and to rise to 10.1

million barrels per day in the high oil price case.

The greatest variation in petroleum consumption

levels is seen across the economic growth cases, with

a projected increase of 8.5 million barrels per day

over the 1999 level in the high growth case, com-

pared with a projected increase of only 4.4 million

barrels per day in the low growth case.

Additional petroleum imports would be needed to fill

the projected widening gap between supply and con-

sumption. The greatest gap between supply and con-

sumption is projected in the low world oil price case

and the smallest in the low economic growth case.

The projections for net petroleum imports in 2020

range from a high of 18.8 million barrels per day in

the low oil price case to a low of 15.0 million barrels

per day in the low growth case, compared with the

1999 level of 10.0 million barrels per day. The

expected value of petroleum imports in 2020 ranges

from $115.8 billion in the low price case to $170.8

billion in the high economic growth case. Total

annual U.S. expenditures for petroleum imports,

which reached a historical peak of $138.9 billion (in

1999 dollars) in 1980 [91], were $60.2 billion in 1999.
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Growing Dependence on Petroleum
Imports Is Projected

Figure 107. Share of U.S. petroleum consumption

supplied by net imports in three oil price cases,

1970-2020 (percent)

In 1999, net imports of petroleum accounted for 51

percent of domestic petroleum consumption. Con-

tinued dependence on petroleum imports is pro-

jected, reaching 64 percent in 2020 in the reference

case (Figure 107). The corresponding import shares

of total consumption in 2020 are projected to be 60

percent in the high oil price case and 70 percent in

the low price case.

Although crude oil is expected to continue as the

major component of petroleum imports, refined prod-

ucts are projected to represent a growing share.

More imports would be needed as the projected

growth in demand for refined products exceeds the

expansion of domestic refining capacity. Refined

products are projected to make up 19 percent of net

petroleum imports in 2020 in the low economic

growth case and 32 percent in the high growth case,

as compared with their 13-percent share in 1999

(Table 18).

New U.S. Oil Refining Capacity
Is Likely To Be at Existing Refineries

Figure 108. Domestic refining capacity in three

cases, 1975-2020 (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. That

trend was reversed in 1995, and 1.2 million barrels

per day of distillation capacity had been added by

2000. Financial and legal considerations make it

unlikely that new refineries will be built in the

United States, but additions at existing refineries

are expected to increase total U.S. refining capacity

in all the AEO2001 cases (Figure 108).

Distillation capacity is projected to grow from the

1999 year-end level of 16.5 million barrels per day to

18.2 million in 2020 in the low economic growth case

and 18.8 million in the high growth case, compared

with the 1981 peak of 18.6 million barrels per day.

Almost all the capacity additions are projected to

occur on the Gulf Coast. Existing refineries are

expected to continue to be utilized intensively

throughout the forecast, in a range from 91 percent

to 95 percent of design capacity. In comparison, the

1999 utilization rate was 93 percent, well above the

rates of the 1980s and early 1990s.

Additional “downstream” processing units are

expected to allow domestic refineries to produce less

residual fuel, which has a shrinking market, and

more higher value “light product” such as gasoline,

distillate, jet fuel, and liquefied petroleum gases.
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Table 18. Petroleum consumption and net imports

in five cases, 1999 and 2020 (million barrels per day)

Year and
projection

Product
supplied

Net
imports

Net
crude

imports

Net
product
imports

1999 19.5 9.9 8.6 1.3

2020

Reference 25.8 16.5 12.1 4.4

Low oil price 27.0 18.8 13.3 5.5

High oil price 25.3 15.2 11.5 3.7

Low growth 23.9 15.0 12.1 2.9

High growth 28.0 18.2 12.5 5.8
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Petroleum Use Increases Mainly in
the Transportation Sector

Figure 109. Petroleum consumption by sector,

1970-2020 (million barrels per day)

U.S. petroleum consumption is projected to increase

by 6.3 million barrels per day between 1999 and

2020. Most of the increase is expected in the trans-

portation sector, which accounted for two-thirds of

U.S. petroleum use in 1999 (Figure 109). Petroleum

use for transportation is projected to increase by 5.6

million barrels per day in the reference case, 4.3 mil-

lion in the low economic growth case, and 7.0 million

in the high economic growth case.

In the industrial sector, which currently accounts for

26 percent of U.S. petroleum use, consumption in

2020 is projected to be higher than the 1999 level by

1.1 million barrels per day in the reference case, by

0.4 million in the low economic growth case, and by

1.9 million in the high economic growth case. About

84 percent of the growth is expected in the petro-

chemical, construction, and refining sectors.

In the reference case, petroleum use for heating and

for electricity generation is expected to decline as oil

loses market share to natural gas. Increased oil use

for heating and electricity generation is projected,

however, in the low oil price case. Natural gas use for

home heating is growing in New England, the last

stronghold of heating oil. Compared with 1999, heat-

ing oil use is projected to be 150,000 barrels per day

lower in 2020 in the high price case and 90,000 bar-

rels per day higher in the low price case. For electric-

ity generation, oil-fired steam plants are being

retired in favor of natural gas combined-cycle units.

Oil use for electricity generation (excluding cogen-

eration) is projected to be 320,000 barrels per day

lower in 2020 than in 1999 in the high price case and

110,000 barrels per day higher in the low price case.

Light Products Account for Most of
the Increase in Demand for Petroleum

Figure 110. Consumption of petroleum products,

1970-2020 (million barrels per day)

About 96 percent of the projected growth in petro-

leum consumption stems from increased consump-

tion of “light products,” including gasoline, diesel,

heating oil, jet fuel, and liquefied petroleum gases,

which are more difficult and costly to produce than

heavy products (Figure 110). Although refinery

investments and enhancements are expected to

increase the ability of domestic refineries to produce

light products, imports of light products are expected

to more than triple by 2020.

In the forecast, gasoline continues to account for

almost 45 percent of all the petroleum used in the

United States. Between 1999 and 2020, U.S. gaso-

line consumption is projected to rise from 8.4 million

barrels per day to 11.3 million barrels per day. Con-

sumption of distillate fuel is projected to be 1.6 mil-

lion barrels per day higher in 2020 than it was in

1999, with diesel fuel accounting for 92 percent of the

projected increase as demand for freight transporta-

tion grows. With air travel also expected to increase,

jet fuel consumption is projected to be 1.2 million

barrels per day higher in 2020 than in 1999. Con-

sumption of liquefied petroleum gas (LPG), included

in “other” petroleum, is projected to increase by

about 360,000 barrels per day between 1999 and

2020. Consumption of “other” petroleum prod-

ucts—including petrochemical feedstocks, still gas

used to fuel refineries, asphalt and road oil, and

other miscellaneous products—is projected to grow

by 490,000 barrels per day. Residual fuel use, mainly

for electricity generation, is projected to decline from

820,000 barrels per day in 1999 to 600,000 barrels

per day in 2020.
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State Bans on MTBE Are Expected To
Result in Increased Use of Ethanol

Figure 111. U.S. ethanol consumption, 1993-2020

(million gallons)

U.S. ethanol production, with corn as the primary

feedstock, reached 1.5 billion gallons in 1999. Pro-

duction is projected to increase to 2.9 billion gallons

by 2020, with most of the growth coming from the

conversion of cellulosic biomass to ethanol. Ethanol

is used primarily in the Midwest as a gasoline vol-

ume extender and octane enhancer in a blend of 10

percent ethanol and 90 percent gasoline. It also

serves as an oxygenate in areas that are required to

use oxygenated fuels (with a minimum 2.7 percent

oxygen content by volume) during the winter months

to reduce carbon monoxide emissions.

AEO2001 projects an expanded role for ethanol,

replacing MTBE as the oxygenate for reformulated

gasoline (RFG) in the eight States that have passed

legislation limiting the use of MTBE because of con-

cerns about groundwater contamination. The refer-

ence case assumes that the Federal requirement for

a 2-percent oxygen content in RFG will continue in

all States. Ethanol consumption in E85 vehicles is

also projected to increase, from the national total of

2.0 million gallons in 1999 to 421 million gallons in

2020 (Figure 111). E85 vehicles are currently in use

as government fleet vehicles, flexible-fuel passenger

vehicles (which run on either E85 or gasoline), and

urban transit buses.

The Federal Highway Bill of 1998 extended the cur-

rent excise tax exemption for ethanol through 2007

but stipulated reductions from 54 cents per gallon to

53 cents in 2001, 52 cents in 2003, and 51 cents in

2005. AEO2001 assumes that the exemption will be

extended at 51 cents per gallon (nominal) through

2020.

Processing Costs for Most Petroleum
Products Rise in the Forecast

Figure 112. Components of refined product costs,

1999 and 2020 (1999 dollars per gallon)

Refined product prices are determined by crude oil

costs, refining process costs (including refiner

profits), marketing costs, and taxes (Figure 112). In

the AEO2001 projections, crude oil costs are pro-

jected to continue making the greatest contribution

to product prices and marketing costs are projected

to remain stable, but the contributions of processing

costs and taxes are expected to change considerably.

The processing costs for light products, including

gasoline, diesel fuel, heating oil, and jet fuel, are pro-

jected to increase by 6 to 7 cents per gallon between

1999 and 2020. The expected increases are attrib-

uted primarily to the projected growth in demand for

those products, investment needed to meet new Fed-

eral requirements for low-sulfur gasoline between

2004 and 2007, and investments related to compli-

ance with refinery emissions, health, and safety

regulations.

Whereas processing costs tend to increase refined

product prices in the forecast, assumptions about

Federal taxes tend to slow the growth of motor fuels

prices. In keeping with the AEO2001 assumption of

current laws and legislation, Federal motor fuels

taxes are assumed to remain at nominal 1999 levels

throughout the forecast, although Federal taxes

have actually been raised sporadically in the past.

State motor fuels taxes are assumed to keep up with

inflation, as they have in the past. The net impact of

the assumptions is an expected decrease in Federal

taxes (in 1999 dollars) between 1999 and 2020—

7 cents per gallon for gasoline, 9 cents for diesel fuel,

and 1 cent for jet fuel.
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Emissions Caps Lead to More Use of
Low-Sulfur Coal From Western Mines

Figure 113. Coal production by region, 1970-2020

(million short tons)

Continued improvements in mine productivity

(which have averaged 6.7 percent per year since

1979) are projected to cause falling real minemouth

prices throughout the forecast. Higher electricity

demand and lower prices, in turn, are projected to

yield increasing coal demand, but the demand is sub-

ject to an overall sulfur emissions cap from CAAA90,

which encourages progressively greater reliance on

the lowest sulfur coals (from Wyoming, Montana,

Colorado, and Utah).

The use of western coals can result in up to 85 per-

cent lower sulfur dioxide emissions than the use of

many types of higher sulfur eastern coal. As coal

demand grows in the forecast, however, new coal-

fired generating capacity is required to use the best

available control technology: scrubbers or advanced

coal technologies that can reduce sulfur emissions by

90 percent or more. Thus, even as the demand for

low-sulfur coal is projected to grow, there are still

expected to be market opportunities for low-cost

higher sulfur coal throughout the forecast.

From 1999 to 2020, high- and medium-sulfur coal

production is projected to decline from 616 to 592

million tons (0.2 percent per year), and low-sulfur

coal production is projected to rise from 490 to 740

million tons (2.0 percent per year). As a result of the

competition between low-sulfur coal and

post-combustion sulfur removal, western coal pro-

duction is expected to continue its historical growth,

reaching 819 million tons in 2020 (Figure 113), but

its annual growth rate is projected to fall from the 9.3

percent achieved between 1970 and 1999 to 1.8 per-

cent in the forecast period.

Minemouth Coal Prices Continue To
Fall in the Projections

Figure 114. Average minemouth price of coal

by region, 1990-2020 (1999 dollars per short ton)

Minemouth coal prices declined by $5.80 per ton (in

1999 dollars) between 1970 and 1999, and they are

projected to decline by 1.4 percent per year, or $4.28

per ton, between 1999 and 2020 (Figure 114). The

price of coal delivered to electricity generators,

which declined by approximately 95 cents per ton

between 1970 and 1999, is projected to fall to $19.45

per ton in 2020—a 1.1-percent annual decline.

The mines of the Northern Great Plains, with thick

seams and low overburden ratios, have had higher

labor productivity than other coalfields, and their

advantage is expected to be maintained throughout

the forecast. Average U.S. labor productivity (Figure

115) is projected to follow the trend for eastern mines

most closely, because eastern mining is more

labor-intensive than western mining.

Figure 115. Coal mining labor productivity by

region, 1990-2020 (short tons per miner per hour)
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Labor Cost Contribution to Total Coal
Prices Continues To Decline

Figure 116. Labor cost component of minemouth

coal prices, 1970-2020 (billion 1999 dollars)

Gains in coal mine labor productivity result from

technology improvements, economies of scale, and

better mine design. At the national level, however,

average labor productivity is also expected to be

influenced by changing regional production shares.

Competition from very low sulfur, low-cost western

and imported coals is projected to limit the growth of

eastern low-sulfur coal mining. The boiler perfor-

mance of western low-sulfur coal has been success-

fully tested in all U.S. Census divisions except New

England and the Mid-Atlantic, and its use in eastern

markets is projected to increase.

Eastern coalfields contain extensive reserves of

higher sulfur coal in moderately thick seams suited

to longwall mining. Continued penetration of tech-

nologies for extracting and hauling large volumes of

coal in both surface and underground mining sug-

gests that further reductions in mining cost are

likely. Improvements in labor productivity have

been, and are expected to remain, the key to lower

coal mining costs.

As labor productivity improved between 1970 and

1999, the average number of miners working daily

fell by 2.2 percent per year. With improvements

expected to continue through 2020, a further decline

of 1.2 percent per year in the number of miners is

projected. The share of wages (excluding irregular

bonuses, welfare benefits, and payroll taxes paid by

employers) in minemouth coal prices [92], which fell

from 31 percent to 17 percent between 1970 and

1999, is projected to decline to 15 percent by 2020

(Figure 116).

High Labor Cost Assumption Leads to
Lower Production in the East

Figure 117. Average minemouth coal prices in

three mining cost cases, 1990-2020 (1999 dollars

per short ton)

Alternative assumptions about future regional min-

ing costs affect the projections for market shares of

eastern and western mines and the national average

minemouth price of coal. In two alternative mining

cost cases, projected minemouth prices, delivered

prices, and the resulting regional coal production

levels vary with changes in projected mining costs.

Productivity is assumed to increase by 2.2 percent

per year through 2020 in the reference case, while

wage rates and equipment costs are constant in 1999

dollars. The national minemouth coal price is pro-

jected to decline by 1.4 percent per year to $12.70 per

ton in 2020 (Figure 117).

In the low mining cost case, productivity is assumed

to increase by 3.7 percent per year, and real wages

and equipment costs are assumed to decline by 0.5

percent per year [93]. As a result, the average

minemouth price is projected to fall by 2.1 percent

per year to $10.84 per ton in 2020 (14.6 percent less

than projected in the reference case). Eastern coal

production is projected to be 4 million tons higher in

the low mining cost case than in the reference case in

2020, reflecting the higher labor intensity of mining

in eastern coalfields. In the high mining cost case,

productivity is assumed to increase by only 0.6 per-

cent per year, and real wages and equipment costs

are assumed to increase by 0.5 percent per year. Con-

sequently, the average minemouth price of coal is

projected to fall by 0.5 percent per year to $15.18 per

ton in 2020 (19.5 percent higher than in the refer-

ence case). Eastern production in 2020 is projected to

be 13 million tons lower in the high mining cost case

than in the reference case.
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Transportation Costs Are a
Key Factor for Coal Markets

Figure 118. Projected change in coal transportation

costs in three cases, 1999-2020 (percent)

The competition between coal and other fuels, and

among coalfields, is influenced by coal transporta-

tion costs. Changes in fuel costs affect transportation

costs (Figure 118), but transportation fuel efficiency

also grows with other productivity improvements in

the forecast. As a result, in the reference case, aver-

age coal transportation rates are projected to decline

by 1.1 percent per year between 1999 and 2020. His-

torically, the most rapid declines in coal transporta-

tion costs have occurred on routes originating in

coalfields that have had the greatest declines in real

minemouth prices. Railroads are likely to reinvest

profits from increasing coal traffic to reduce trans-

portation costs and, thus, expand the market for

such coal. Therefore, coalfields that are most suc-

cessful at improving productivity and lowering

minemouth prices are likely to obtain the lowest

transportation rates and, consequently, the largest

markets at competitive delivered prices.

Assuming that mines in the Powder River Basin will

complete needed expansions of their train-loading

capacities, western coal is expected to be able to meet

the increase in demand expected with the advent of

Phase 2 of CAAA90, which became effective on

January 1, 2000. The transition will require more

low-sulfur coal than was projected in AEO2000,

because scrubber retrofits are expected to be made at

a slower pace in AEO2001. Any coal transportation

problems associated with the increased shift to

low-sulfur coal are expected to be temporary.

Higher Economic Growth Would
Favor Coal for Electricity Generation

Figure 119. Projected variation from reference case

projections of coal demand in two economic growth

cases, 2020 (million short tons)

A strong correlation between economic growth and

electricity use accounts for the variation in coal

demand projections across the economic growth

cases (Figure 119), with domestic coal consumption

in 2020 projected to range from 1,245 to 1,426 million

tons in the low and high economic growth cases,

respectively. Of the difference, coal use for electricity

generation is projected to make up 173 million tons.

The difference in total projected coal production

between the two economic growth cases is 182

million tons, of which 148 million tons (81 percent) is

projected to be western production. Although west-

ern coal must travel up to 2,000 miles to reach some

of its markets, it is expected to remain competitively

priced in all regions except the Northeast when its

transportation costs are added to its low minemouth

price and low sulfur allowance cost.

Changes in world oil prices affect the costs of energy

(both diesel fuel and electricity) for coal mining. In

the low and high oil price cases, the average prices of

coal delivered to electricity generators are projected

to be 0.8 percent lower and 0.2 percent higher,

respectively, in 2020 than projected in the reference

case. The low world oil price case projects 79 million

tons less coal use in 2020 than the high world oil

price case. Low oil prices encourage electricity gener-

ation from oil, whereas high oil prices encourage coal

consumption. The higher projection for coal con-

sumption in the high oil price case is attributable to

the electricity generation sector, which is projected

to account for virtually all of the increase.
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Coal Consumption for Electricity
Continues To Rise in the Forecast

Figure 120. Electricity and other coal consumption,

1970-2020 (million short tons)

Domestic coal demand is projected to increase by 262

million tons in the reference case forecast, from

1,035 million tons in 1999 to 1,297 million tons in

2020 (Figure 120), because of projected growth in

coal use for electricity generation. Coal demand in

other domestic end-use sectors is projected to

decline.

Coal consumption for electricity generation (exclud-

ing cogeneration) is projected to increase from 923

million tons in 1999 to 1,186 million tons in 2020 as

the utilization of existing coal-fired generation

capacity increases and, in later years, new capacity

is added. The average utilization rate is projected to

increase from 68 percent in 1999 to 83 percent in

2020. Because coal consumption (in tons) per kilo-

watthour generated is higher for subbituminous and

lignite than for bituminous coals, the shift to western

coal is projected to increase the tonnage per kilowatt-

hour of generation in the midwestern and southeast-

ern regions. In the East, generators are expected to

shift to lower sulfur Appalachian bituminous coals

that contain more energy (Btu) per ton.

Although coal is projected to maintain its fuel cost

advantage over both oil and natural gas, gas-fired

generation is expected to be the most economical

choice for construction of new power generation

units in most situations, when capital, operating,

and fuel costs are considered. Between 2005 and

2020, rising natural gas costs and nuclear retire-

ments are projected to cause increasing demand for

coal-fired baseload capacity.

Industrial Steam Coal Use Rises,
But Demand for Coking Coal Declines

Figure 121. Projected coal consumption in the

industrial and buildings sectors, 2010 and 2020

(million short tons)

In the non-electricity sectors, a projected increase of

7 million tons in industrial steam coal consumption

between 1999 and 2020 (0.5-percent annual growth)

is expected to be offset by a decrease of 9 million tons

in coking coal consumption (Figure 121). Increasing

consumption of industrial steam coal is projected to

result primarily from greater use of existing coal-

fired boilers in energy-intensive industries.

The projected decline in domestic consumption of

coking coal results from the expected 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 electric 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 increasingly in blast furnaces. Domestic con-

sumption of coking coal is projected to fall by 1.9 per-

cent per year through 2020, but domestic production

of coking coal is expected to be stabilized, in part, by

sustained levels of export demand.

Although total energy consumption in the combined

residential and commercial sectors is projected to

grow by 1.3 percent per year, most of the growth is

expected to be captured by electricity and natural

gas. Coal consumption in the residential and com-

mercial sectors is projected to remain constant,

accounting for less than 1 percent of total U.S. coal

demand in the forecast.
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U.S. Coal Exports to Europe and Asia
Are Projected To Remain Stable

Figure 122. Projected U.S. coal exports by

destination, 2010 and 2020 (million short tons)

U.S. coal exports declined sharply between 1998 and

1999, from 78 million tons to 58 million tons, but are

projected to remain relatively stable over the fore-

cast horizon, settling at 56 million tons by 2020

(Figure 122). Australian and South African coal

export prices dropped substantially in 1999, displac-

ing U.S. coal exports to Europe and Asia. Price cuts

by Australia, the world’s leading coal exporter, were

attributed to both strong productivity growth and a

favorable exchange rate against the U.S. dollar.

The U.S. share of total world coal trade is projected

to decline from 11 percent in 1999 to 8 percent by

2020 as international competition intensifies and

demand for coal imports in Europe and the Americas

grows more slowly or declines. From 1999 to 2020,

U.S. steam coal exports are projected to decline

slightly, from 26 million tons to 22 million tons,

despite substantial projected growth in world steam

coal trade. Steam coal exports from Australia, South

Africa, China, and Indonesia are expected to

increase in response to growing import demand in

Asian countries, and increasing exports from South

Africa are expected to displace some U.S. exports to

Europe.

U.S. coking coal exports are projected to increase

slightly, from 32 million tons in 1999 to 34 million

tons in 2020. A small increase in the world trade in

coking coal is expected, primarily in Asia. Australia

is expected to capture an increasing share of the

international market for coking coal because of its

proximity to Asian importers and its ample reserves

of coking coal.

Low-Sulfur Coal Continues To Gain
Share in the Generation Market

Figure 123. Projected coal production by sulfur

content, 2010 and 2020 (million short tons)

Phase 1 of CAAA90 required 261 coal-fired generat-

ing units to reduce sulfur dioxide emissions to about

2.5 pounds per million Btu of fuel. Phase 2, which

took effect on January 1, 2000, tightens the annual

emissions limits imposed on these large, higher

emitting plants and also sets restrictions on smaller,

cleaner plants fired with coal, oil, and gas. The pro-

gram affects existing utility units serving generators

over 25 megawatts capacity and all new utility units

[94].

With relatively modest capital investments many

generators can blend very low sulfur subbituminous

and bituminous coal in Phase 1 affected boilers. Such

fuel switching often generates sulfur dioxide allow-

ances beyond those needed for Phase 1 compliance,

and the excess allowances generated during Phase 1

were banked for use in Phase 2 or sold to other gener-

ators. (The proceeds of such sales can be seen as fur-

ther reducing fuel costs for the seller.) In the

forecast, fuel switching for regulatory compliance

and for cost savings is projected to reduce the com-

posite sulfur content of all coal produced (Figure

123). The main sources of low-sulfur coal are the

Central Appalachian, Powder River Basin, and

Rocky Mountain regions, as well as coal imports.

Coal users may incur additional costs in the future if

environmental problems associated with nitrogen

oxides, particulate emissions, and possibly carbon

dioxide emissions from coal combustion are mone-

tized and added to the costs of coal combustion.
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Higher Energy Consumption Forecast
Increases Carbon Dioxide Emissions

Figure 124. Projected carbon dioxide emissions by

sector, 2000, 2010, and 2020 (million metric tons

carbon equivalent)

Carbon dioxide emissions from energy use are pro-

jected to increase on average by 1.4 percent per year

from 1999 to 2020, to 2,041 million metric tons car-

bon equivalent (Figure 124), and emissions per

capita are projected to grow by 0.6 percent per year.

Carbon dioxide emissions in the residential sector,

including emissions from the generation of electric-

ity used in the sector, are projected to increase by an

average of 1.4 percent per year, reflecting the ongo-

ing trends of electrification and penetration of new

appliances and services. Significant growth in office

equipment and other uses is also projected in the

commercial sector, but growth in consumption—and

in carbon dioxide emissions, which are projected to

increase by 1.6 percent per year—is expected to be

moderated by slowing growth in floorspace.

In the transportation sector, carbon dioxide emis-

sions are projected to grow at an average annual rate

of 1.8 percent as a result of projected increases in

vehicle-miles traveled and freight and air travel,

combined with small increases in average light-duty

fleet efficiency. Industrial emissions are projected to

grow by only 0.9 percent per year, as shifts to less

energy-intensive industries and efficiency gains are

projected to moderate growth in energy use.

In all sectors, potential growth in carbon dioxide

emissions is expected to be moderated by efficiency

standards, voluntary efficiency programs, and

improvements in technology. Carbon dioxide mitiga-

tion programs, further improvements in technology,

or more rapid adoption of voluntary programs could

result in lower emissions levels than projected here.

Petroleum Products Lead Carbon
Dioxide Emissions From Energy Use

Figure 125. Projected carbon dioxide emissions by

fuel, 2000, 2010, and 2020 (million metric tons

carbon equivalent)

Petroleum products are the leading source of carbon

dioxide emissions from energy use. In 2020, petro-

leum is projected to account for 860 million metric

tons carbon equivalent, a 42-percent share of the

projected total (Figure 125). About 82 percent (705

million metric tons carbon equivalent) of the emis-

sions from petroleum use are expected to result from

transportation fuel 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 dioxide

emissions, projected to produce 671 million metric

tons carbon equivalent in 2020, or 33 percent of the

total. The coal share is projected to decline from

36 percent in 1999, because coal consumption is

expected to increase at a slower rate through 2020

than consumption of petroleum and natural gas, the

sources of virtually all other energy-related carbon

dioxide emissions. Most of the increases in emissions

from coal use result from electricity generation.

In 2020, natural gas use is projected to produce a

25-percent share of total carbon dioxide emissions,

510 million metric tons carbon equivalent. Of the fos-

sil fuels, natural gas consumption and emissions

increase most rapidly through 2020, at average

annual rates of 2.3 and 2.4 percent; however, natural

gas produces only half the carbon dioxide emissions

of coal per unit of input. Average emissions from

petroleum use are between those for coal and natural

gas. Electricity generation from renewable fuels and

nuclear power, which emit little or no carbon dioxide,

is expected to mitigate the projected increase in car-

bon dioxide emissions.
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Electricity Use Is Another Major
Cause of Carbon Dioxide Emissions

Figure 126. Projected carbon dioxide emissions

from electricity generation by fuel, 2000, 2010, and

2020 (million metric tons carbon equivalent)

Electricity generation is a major source of carbon

dioxide emissions. Although electricity produces no

emissions at the point of use, generation (excluding

cogeneration) accounted for 37 percent of total car-

bon dioxide emissions in 1999, and its share is

expected to increase to 38 percent in 2020. Coal is

projected to account for 47 percent of electricity

generation in 2020 (excluding cogeneration) and to

produce 78 percent of electricity-related carbon diox-

ide emissions (Figure 126). In 2020, natural gas is

projected to account for 33 percent of electricity gen-

eration (excluding cogeneration) but only 22 percent

of electricity-related carbon dioxide emissions.

Between 1999 and 2020, 26 gigawatts of nuclear

capacity is projected to be retired, resulting in a 21-

percent decline in nuclear generation. To make up

for the loss of nuclear capacity and meet rising

demand, 385 gigawatts of new fossil-fueled capacity

(excluding cogeneration) is projected to be needed.

Increased generation from fossil fuels is expected to

raise carbon dioxide emissions from electricity gen-

eration (excluding cogeneration) by 215 million met-

ric tons carbon equivalent, or 39 percent, from 1999

levels. Generation from renewable technologies

(excluding cogeneration) is projected to increase by

43 billion kilowatthours, or 12 percent, between 1999

and 2020 but is not expected to be sufficient to offset

the projected increase in generation from fossil fuels.

The projections include announced activities under

the Climate Challenge program, such as fuel switch-

ing, repowering, life extension, and demand-side

management, but they do not include offset activi-

ties, such as reforestation.

Moderate Growth in Methane
Emissions Is Expected

Figure 127. Projected methane emissions from

energy use, 2005-2020 (million metric tons carbon

equivalent)

Methane emissions from energy use are projected to

increase at an average rate of 1.0 percent per year

from 1999 to 2020, somewhat slower than the 1.4-

percent projected growth rate for carbon dioxide

emissions. Based on global warming potential, meth-

ane is the second largest component of U.S. man-

made greenhouse gas emissions after carbon dioxide,

and it is one of the six gases covered in the Kyoto Pro-

tocol. In 1999, methane accounted for 9 percent of

total U.S. greenhouse gas emissions of 1,833 million

metric tons carbon equivalent. About a third of U.S.

methane emissions are related to energy activities,

mostly from energy production and transportation

and to a much smaller extent from fuel combustion.

Other sources of methane emissions include waste

management, agriculture, and industrial processes.

Much of the projected increase in energy-related

methane emissions is tied to increases in oil and gas

use (Figure 127). The fugitive methane emissions

that occur during natural gas production, process-

ing, and distribution are expected to increase,

despite declines in the average rate of emissions per

unit of production. Emissions related to oil produc-

tion and, to a lesser extent, refining and transport

are also expected to increase. Coal-related methane

emissions are expected to decline, with coal produc-

tion from methane-intensive underground mining

projected to remain flat over the forecast period

while progress in the recovery of vented gas contin-

ues. About 6 percent of methane emissions in 1999

resulted from wood and fossil fuel combustion. A

20-percent increase is projected by 2020, with resi-

dential use of wood as a fuel expected to remain at

about its 1999 level.
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Scrubber Retrofits Will Be Needed
To Meet Sulfur Emissions Caps

Figure 128. Projected sulfur dioxide emissions

from electricity generation, 2000-2020 (million tons)

CAAA90 called for annual emissions of sulfur

dioxide (SO2) by electricity generators to be reduced

to approximately 12 million tons in 1996, 9.48

million tons between 2000 and 2009, and 8.95

million tons per year thereafter. Because companies

can bank allowances for future use, however, the

long-term cap of 8.95 million tons per year may not

be reached until after 2010. About 97 percent of the

SO2 produced by generators results from coal com-

bustion and the rest from residual oil.

CAAA90 called for the reductions to occur in two

phases, with larger (more than 100 megawatts) and

higher emitting (more than 2.5 pounds per million

Btu) plants making reductions first. In Phase 1, 261

generating units at 110 plants were issued tradable

emissions allowances permitting SO2 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

most generators, as only about 12 gigawatts of capac-

ity had been retrofitted by 1995.

In Phase 2, beginning in 2000, emissions constraints

on Phase 1 plants are tightened, and limits are set

for the remaining 2,500 boilers at 1,000 plants. With

allowance banking, emissions are projected to

decline from 11.9 million tons in 1995 to 11.5 million

in 2000 (Figure 128). With the SO2 emissions cap

tightened in 2000 and after, the price of allowances is

projected to rise, reaching $215 per ton by 2005. As

the price rises, 11 gigawatts of capacity—about 37

300-megawatt plants—is expected to be retrofitted

with scrubbers to meet the Phase 2 goal.

A Significant Drop in Nitrogen Oxide
Emissions Is Expected in 2000

Figure 129. Projected nitrogen oxide emissions

from electricity generation, 2000-2020 (million tons)

Nitrogen oxide (NOx) emissions from electricity gen-

eration in the United States are projected to fall sig-

nificantly over the next 5 years as new legislation

takes effect (Figure 129). The required reductions

are intended to reduce the formation of ground-level

ozone, for which NOx emissions are a major precur-

sor. Together with volatile organic compounds and

hot weather, NOx emissions contribute to unhealthy

air quality in many areas during the summer

months. The CAAA90 NOx reduction program called

for reductions at electric power plants in two phases,

the first in 1995 and the second in 2000. The second

phase of CAAA90 is expected to result in NOx reduc-

tions of 0.8 million tons between 1999 and 2000.

Even after the CAAA90 regulations take effect, fur-

ther effort may be needed in some areas. For several

years the EPA and the States have studied the move-

ment of ozone from State to State. The States in the

Northeast have argued that emissions from coal

plants in the Midwest make it difficult for them to

meet national air quality standards for ground-level

ozone, and they have petitioned the EPA to force the

coal plant operators to reduce their emissions more

than required under current rules.

The interpretation of ozone transport studies has

been controversial. In September 1998 the EPA

issued a rule, referred to as the Ozone Transport

Rule (OTR), to address the problem. The OTR calls

for capping NOx emissions in 22 midwestern and

eastern States during the 5-month summer season,

beginning in 2003. After an initial court challenge

the rules have been upheld, and emissions limits

have been finalized for 19 States.
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Forecast Comparisons



Three other organizations—Standard & Poor’s DRI

(DRI), the WEFA Group (WEFA), and the Gas

Research Institute (GRI) [95]—also produce compre-

hensive energy projections with a time horizon simi-

lar to that of AEO2001. The most recent projections

from those organizations (DRI, Spring/Summer

2000; WEFA, 1st Quarter 2000; GRI, January 2000),

as well as other forecasts that concentrate on petro-

leum, natural gas, and international oil markets, are

compared here with the AEO2001 projections.

Economic Growth

Differences in long-run economic forecasts can be

traced primarily to different views of the major sup-

ply-side determinants of growth in gross domestic

product (GDP): labor force and productivity change

(Table 19). In comparison with the AEO2001 and

DRI reference cases, the WEFA forecast shows the

highest economic growth, including a higher growth

rate for the labor force. The AEO2001 long-run fore-

cast of average annual economic growth from 1999 to

2020 in the reference case is 3.0 percent—0.9 percent

higher than the AEO2000 forecast.

The June 26, 2000, mid-session review by the Office

of Management and Budget projected real GDP

growth of 3.1 percent per year between 1999 and

2010. AEO2001 projects annual growth of 3.3 per-

cent 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), Petroleum Industry

Research Associates, Inc. (PIRA), Natural Resources

Canada (NRCan), and Deutsche Banc Alex. Brown

(DBAB)—are shown in Table 20 (IEA, 1998; PEL,

February 2000; PIRA, October 2000; NRCan, April

1997; DBAB, June 2000). With the exception of IEA

and PEL, the range between the AEO2001 low and

high world oil price cases spans the range of other

published forecasts.

Total Energy Consumption

The AEO2001 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 oil 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 per-

cent 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 with the AEO2001

projections. Electricity is expected to remain the

fastest growing source of delivered energy (Table

21), although its projected rate of growth is down

sharply from historical rates in each of the forecasts,

because many traditional uses of electricity (such as

for air conditioning) approach saturation while
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Table 19. Forecasts of economic growth, 1999-2020

Average annual percentage growth

Forecast Real GDP Labor force Productivity

AEO2001
Low growth 2.5 0.7 1.8

Reference 3.0 0.9 2.1

High growth 3.5 1.2 2.3

DRI
Low 2.3 0.7 1.6

Reference 2.9 0.9 2.0

High 3.6 1.0 2.6

WEFA
Low 2.8 0.9 1.8

Reference 3.2 1.1 2.1

High 3.5 1.3 2.3

Note: Totals may not equal sum of components due to
independent rounding.

Table 20. Forecasts of world oil prices, 2000-2020
1999 dollars per barrel

Forecast 2000 2005 2010 2015 2020

AEO2001 reference 27.59 20.83 21.37 21.89 22.41

AEO2001 high price 27.59 26.04 26.66 28.23 28.42

AEO2001 low price 27.59 15.10 15.10 15.10 15.10

DRI 26.65 19.47 18.65 19.87 21.16

IEA 20.43 20.43 20.43 30.04 30.04

PEL 17.69 15.63 13.77 11.75 NA

PIRA 30.04 22.56 23.58 NA NA

WEFA 23.76 18.39 18.48 19.42 20.41

GRI 18.17 18.17 18.17 18.17 NA

NRCan 21.24 21.24 21.24 21.24 21.24

DBAB 23.67 17.08 17.36 17.34 17.68

NA = not available.



average equipment efficiencies rise. Petroleum use

and natural gas consumption are projected to grow

at rates similar to those of recent years. For other

fuels, future growth in consumption is expected to

slow as a result of moderating economic growth, fuel

switching, and increased end-use efficiency.

Residential and Commercial Sectors

Growth rates for energy demand in the residential

and commercial sectors are expected to decrease by

more than 25 percent from the rates between 1984

and 1998, largely because of projected lower growth

in population, housing starts, and commercial

floorspace additions. Other contributing factors

include increasing energy efficiency due to technical

innovations and legislated standards; voluntary gov-

ernment efficiency programs; and reduced opportu-

nities for additional market penetration of such end

uses as air conditioning.

Differing views on the growth of new uses for energy

contribute to variations among the forecasts. By fuel,

electricity (excluding generation and transmission

losses) remains the fastest growing energy source for

both sectors across all forecasts (Table 22). All the

forecasts project substantial growth in electricity

use, with the AEO2001, DRI, and WEFA projections

showing slower growth toward the end of the fore-

cast. Natural gas use also is projected to grow but at

lower rates, and projected petroleum use either is

stable or continues to fall. GRI projects a more rapid

decline in oil use, particularly for commercial space

and water heating, than the other forecasts.

Industrial Sector

The projected growth rates for delivered energy con-

sumption in the industrial sector range from 1.0 per-

cent to 1.4 percent per year (Table 23). The AEO2001

forecast is in the middle, at 1.2 percent. Generally,

the projected growth rates are somewhat lower than

the actual rates from 1984 to 1998. The decline is

attributable to lower growth for GDP and manufac-

turing output. In addition, there has been a continu-

ing shift in the industrial output mix toward less

energy-intensive products.

The growth rates for different fuels in the industrial

sector between 1984 and 1998 reflect a shift from

petroleum products and coal to greater reliance on

natural gas and electricity. In all the forecasts, natu-

ral gas use is expected to grow more slowly than in
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Table 21. Forecasts of average annual growth rates

for energy consumption (percent)

History Projections

Energy use
1974-
1984

1984-
1998

AEO2001
(1999-
2020)

DRI
(1999-
2020)

GRI
(1998-
2015)

WEFA
(1999-
2020)

Petroleum* -0.1 1.3 1.5 1.6 1.2 1.1

Natural gas* -1.7 1.4 1.4 1.2 1.8 1.0

Coal* -3.0 -1.8 0.2 0.0 -0.8 -0.2

Electricity 3.0 2.5 1.8 1.4 2.0 1.6

Delivered energy -0.2 1.4 1.5 1.4 1.4 1.1

Electricity losses 2.5 1.8 0.9 0.3 1.1 0.2

Primary energy 0.4 1.5 1.3 1.1 1.3 0.8

*Excludes consumption by electric utilities.

Table 22. Forecasts of average annual growth in

residential and commercial energy demand

(percent)

History Projections

Forecast
1984-
1998

AEO2001
(1999-
2020)

DRI
(1999-
2020)

GRI
(1998-
2015)

WEFA
(1999-
2020)

Residential

Petroleum -0.1 -0.7 0.2 -0.3 -0.6

Natural gas 0.0 1.3 1.1 1.4 1.1

Electricity 2.7 1.9 1.3 2.0 1.7

Delivered energy 1.1 1.3 1.0 1.3 1.1

Electricity losses 2.2 1.0 0.2 1.2 0.3

Primary energy 1.6 1.2 0.7 1.2 0.7

Commercial

Petroleum -4.3 0.5 -0.5 -1.3 -0.5

Natural gas 1.3 1.3 0.5 1.8 1.3

Electricity 3.4 2.0 1.0 1.9 1.8

Delivered energy 1.4 1.6 0.9 1.6 1.4

Electricity losses 3.0 1.2 0.0 1.0 0.4

Primary energy 2.2 1.4 0.4 1.3 0.8

Table 23. Forecasts of average annual growth in

industrial energy demand (percent)

History Projections

Forecast
1984-
1998

AEO2001
(1999-
2020)

DRI
(1999-
2020)

GRI
(1998-
2015)

WEFA
(1999-
2020)

Petroleum 1.0 1.1 1.1 1.6 1.2

Natural gas 2.2 1.3 1.3 1.7 0.7

Coal -1.6 0.1 0.0 -0.8 -0.4

Electricity 1.6 1.4 1.8 2.0 1.2

Delivered energy 1.4 1.2 1.1 1.4 1.0

Electricity losses 0.8 0.5 0.6 1.4 -0.2

Primary energy 1.3 1.0 0.9 1.4 0.7



recent history, because much of the potential for fuel

switching was realized during the 1980s. A key

uncertainty in industrial coal forecasts is the envi-

ronmental acceptability of coal as a boiler fuel.

Transportation Sector

Overall fuel consumption in the transportation sec-

tor is expected to grow slightly more slowly than in

the recent past in each of the forecasts (Table 24). All

the forecasts anticipate continued rapid growth in

air travel and considerably slower growth in

light-duty vehicle travel. Demand for diesel fuel is

expected to grow more slowly in all the forecasts

than it has in the past.

GRI and WEFA project slower growth in gasoline

demand as a result of slower growth in light-duty

vehicle travel, and GRI projects more rapid efficiency

improvements. GRI also projects the slowest growth

in air travel of all the forecasts, leading to slower

growth in jet fuel demand. For diesel fuel, however,

GRI projects rapid growth in demand comparable to

the AEO2001 forecast, because it projects similar

annual growth in freight travel.

Electricity

Comparison across forecasts shows slight variation

in projected electricity sales (Table 25). Sales projec-

tions for 2020 range from 1,485 billion kilowatthours

(DRI) to 1,610 billion kilowatthours (WEFA) for the

residential sector, as compared with the AEO2001

reference case value of 1,701 billion kilowatthours.

The forecasts for total electricity sales in 2020 range

from 4,450 billion kilowatthours (DRI) to 4,503

billion kilowatthours (WEFA), compared with the

AEO2001 reference case value of 4,804 billion kilo-

watthours. All the projections for total electricity

sales in 2020 fall below the range of the AEO2001

low and high economic growth cases (4,516 and

5,135 billion kilowatthours, respectively). Different

assumptions related to expected economic activity,

coupled with diversity in the estimation of penetra-

tion rates for energy-efficient technologies, are the

primary reasons for variation among the forecasts.

All the forecasts compared here agree that stable

fuel prices and slow growth in electricity demand rel-

ative to GDP growth will tend to keep the price of

electricity stable—or declining in real terms—until

2020.

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. AEO2001 also assumes

that competitive pressures will grow and continue to

push prices down until the later years of the projec-

tions. AEO2001 also assumes that increased compe-

tition in the electric power industry will lead to lower

operating and maintenance costs, lower general and

administrative costs, 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 AEO2001 mix of capacity

among fuels is similar to those in the other forecasts,

small differences in sectoral demands across the

forecasts could lead to significant differences in the

expected mix of capacity types. In general, recent

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

combined-cycle technology than coal, oil, or gas

steam capacity.
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Table 24. Forecasts of average annual growth in

transportation energy demand (percent)

History Projections

Forecast
1975-
1985

1985-
1997

AEO2001
(1999-
2020)

DRI
(1999-
2020)

GRI
(1998-
2015)

WEFA
(1999-
2020)

Consumption

Motor gasoline 0.2 1.4 1.4 1.7 1.1 0.7

Diesel fuel 4.2 3.3 2.3 1.2 1.9 1.2

Jet fuel 2.1 2.4 2.6 3.1 2.5 3.0

Residual fuel 1.0 -0.7 0.8 2.2 3.2 2.5

All energy 1.0 2.7 1.8 1.9 1.2 1.1

Key indicators

Car and light
truck travel 2.9 3.1 1.9 1.9 1.5 1.6

Air travel
(revenue
passenger-miles) 7.3 4.9 3.6 4.3 3.0 3.7

Average new car
fuel efficiency 5.5 0.4 0.7 0.4 2.1 0.5

Gasoline prices 0.5 -2.7 0.6 0.3 0.9 0.2

NA = not available.
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Table 25. Comparison of electricity forecasts (billion kilowatthours, except where noted)

Projection

AEO2001 Other forecasts

Reference
Low

economic
growth

High
economic
growth

WEFA GRI DRI

2015

Average end-use price
(1999 cents per kilowatthour) 5.9 5.7 6.1 5.8 6.0 5.4

Residential 7.5 7.2 7.8 7.1 7.6 6.7

Commercial 6.0 5.7 6.4 6.3 6.9 5.7

Industrial 3.8 3.6 4.1 3.9 3.4 3.8

Net energy for load 4,771 4,564 5,011 4,842 4,812 4,783

Coal 2,246 2,176 2,362 2,026 2,337 2,267

Oil 17 17 18 51 85 174

Natural gas 1,266 1,145 1,373 1,764 1,158 1,257

Nuclear 639 632 650 508 531 640

Hydroelectric/other a 395 390 398 448 472 411

Nonutility sales to grid b 187 184 190 NA 185 NA

Net imports 21 21 21 44 44 34

Electricity sales 4,484 4,286 4,715 4,210 4,489 4,173

Residential 1,573 1,540 1,600 1,494 1,573 1,388

Commercial/other c 1,602 1,532 1,673 1,419 1,448 1,365

Industrial 1,309 1,214 1,442 1,296 1,469 1,421

Capability (gigawatts) d,e 1,061 1,020 1,112 961 962 1,084

Coal 324 319 337 302 327 355

Oil and gas 541 500 569 461 411 516

Nuclear 80 78 81 64 78 95

Hydroelectric/other a 117 123 126 134 146 118

2020

Average end-use price
(1999 cents per kilowatthour) 6.0 5.6 6.4 5.6 NA 5.8

Residential 7.6 7.2 8.0 6.8 NA 6.5

Commercial 6.2 5.7 6.7 6.0 NA 5.6

Industrial 4.0 3.6 4.3 3.8 NA 3.6

Net energy for load 5,094 4,792 5,437 5,180 NA 5,090

Coal 2,298 2,205 2,614 2,177 NA 2,395

Oil 19 17 22 48 NA 189

Natural gas 1,587 1,409 1,584 2,005 NA 1,462

Nuclear 574 554 591 433 NA 604

Hydroelectric/other a 396 392 399 472 NA 409

Nonutility sales to grid b 200 195 207 NA NA NA

Net imports 21 21 21 44 NA 31

Electricity sales 4,804 4,516 5,135 4,503 NA 4,450

Residential 1,701 1,645 1,736 1,610 NA 1,485

Commercial/other c 1,692 1,595 1,794 1,528 NA 1,427

Industrial 1,411 1,276 1,604 1,365 NA 1,538

Capability (gigawatts) d,e 1,132 1,068 1,201 1,021 NA 1,139

Coal 325 317 366 317 NA 373

Oil and gas 609 558 635 511 NA 560

Nuclear 72 69 74 54 NA 89

Hydroelectric/other a 126 124 127 139 NA 118
a“Other” 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.

bFor AEO2001, includes only net sales from cogeneration; for the other forecasts, also includes nonutility sales to the grid.
c“Other” includes sales of electricity to government, railways, and street lighting authorities.
dFor DRI, “capability” represents nameplate capacity; for the others, “capability” represents net summer capability.
eGRI generating capability includes only central utility and independent power producer capacity. It does not include cogeneration

capacity in the commercial and industrial sectors, which would add another 107 gigawatts.
Sources: AEO2001: AEO2001 National Energy Modeling System, runs AEO2001.D101600A (reference case), LM2001.D101600A (low

economic growth case), and HM2001.D101600A (high economic growth case). WEFA: The WEFA Group, U.S. Energy Outlook (2000).
GRI: Gas Research Institute, GRI Baseline Projection of U.S. Energy Supply and Demand, 2000 Edition (January 2000). DRI: Standard
& Poor’s DRI, U.S. Energy Outlook (Spring/Summer 2000).



Natural Gas

The differences among published forecasts of natural

gas prices, production, consumption, and imports

(Table 26) indicate the uncertainty of future market

trends. Because the forecasts depend heavily on the

underlying assumptions that shape them, the

assumptions should be considered when different

projections are compared. For instance, the forecast

from GRI incorporates a cyclical price trend based on

exploration and production cycles, which can be

deceptive when isolated years are considered. In

both 2015 and 2020, the forecast with the highest

natural gas consumption is the AEO2001 high eco-

nomic growth forecast (33.36 and 36.09 trillion cubic

feet, respectively); and the forecast with the lowest

level is the DRI forecast (29.46 and 28.58 trillion

cubic feet, respectively).

The National Petroleum Council (NPC) forecast

shows the greatest expected growth in natural gas

consumption between 1999 and 2015 in the residen-

tial and commercial sectors. The DRI forecast shows

the lowest growth between 1999 and 2015 and also

between 1999 and 2020. For residential consumption

in 2015, the expected percentage increase over 1999

is 10 percentage points higher in the NPC forecast

than in the DRI forecast; for commercial consump-

tion the difference is 23 percentage points. The DRI

forecast for commercial consumption is significantly

lower than the other forecasts, due in part to defini-

tional differences, and is even lower for 2020 than for

2015. Both the AEO2001 reference and high eco-

nomic growth forecasts for residential and commer-

cial consumption exceed the other forecasts for 2020.

For industrial sector consumption of natural gas, the

WEFA and DRI forecasts are not strictly comparable

with the others because of differences in definitions.

Among the remaining forecasts, the AEO2001 refer-

ence, low economic growth, and high economic

growth cases all project lower consumption in 2015

than do the GRI, AGA, and NPC reference cases. All

the forecasts project the strongest growth in natural

gas consumption for the electricity generation sector.

Domestic natural gas consumption is met by domes-

tic production and imports. DRI projects the highest

level of net imports, as well as the highest share of

imports relative to total supply, in both 2015 and

2020. GRI’s projection for 2015 is 1.7 trillion cubic

feet lower than DRI’s, corresponding to projected

import shares of total supply at 12 percent and 19

percent, respectively. The forecasts available for

2020 are much more closely aligned. In general the

projections for domestic production levels among the

forecasts correspond to their projections for domestic

consumption. GRI projects the highest production

level in 2015, as well as relatively low import levels.

Even with production levels closer to the mid-range,

the NPC forecast projects the highest wellhead price

in 2015. At the other extreme, GRI projects the low-

est wellhead price and the highest production levels.

By 2020 the wellhead price forecasts from WEFA

and DRI fall within the range of the AEO2001 low

and high economic growth cases, but both the WEFA

and DRI forecasts for domestic production are lower

than that in the AEO2001 low economic growth case.

With one exception, all the forecasts for end-use

prices follow the same ranking from highest to low-

est as do the wellhead price forecasts for both 2015

and 2020.

For the residential and commercial sectors in 2015,

WEFA projects the highest end-use margins relative

to the wellhead. The lowest projections for residen-

tial (GRI) and commercial (AGA) margins are $1.10

and $1.02 per thousand cubic feet lower than

WEFA’s, respectively, a noticeable difference. The

GRI forecast, projecting relatively low residential

and commercial margins, projects the highest mar-

gin to electricity generators in 2015, at $0.23 above

the lowest (AGA). AGA generally projects the lowest

margins, but they do not include some State and

local taxes. Because of definitional differences indus-

trial prices are not as readily comparable, although

on-system sale prices would generally be expected to

be higher than an estimate of the average price to all

industrial customers. With the exception of the

AEO2001 high economic growth case, margins to the

industrial sector are expected to decline through

2015 in all the forecasts. The AEO2001 and NPC

forecasts project declines of less than 10 percent in

the industrial margin from 1998 to 2015, whereas

the projected decline in the GRI and AGA forecasts is

over 20 percent.
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Table 26. Comparison of natural gas forecasts (trillion cubic feet, except where noted)

Projection

AEO2001 Other forecasts

Reference
Low

economic
growth

High
economic
growth

WEFA GRIa DRI AGA NPC

2015

Lower 48 wellhead price
(1999 dollars per thousand cubic feet) 2.83 2.59 3.20 2.64 1.89 2.79 2.56 3.67

Dry gas productionb 26.24 24.63 27.86 24.43 28.58 24.00 26.71 26.50

Net imports 5.50 5.35 5.62 5.35 4.01 5.70 4.15 4.70

Consumption 31.61 29.85 33.36 30.13 32.78 29.46 30.86 31.84

Residential 5.83 5.70 5.90 5.67 5.67 5.57 5.93 6.07

Commercialc 3.94 3.79 4.07 3.93d 4.14 3.46d 3.95 4.09

Industrialc 9.76 9.18 10.50 6.33d 10.98 8.43e 10.72 10.76

Electricity generators f 9.30 8.54 9.97 11.63c 8.72 9.25g 7.06 7.76

Other h 2.78 2.63 2.92 2.57 3.27 2.75 3.20 3.16i

End-use prices
(1999 dollars per thousand cubic feet)

Residential 6.61 6.37 6.95 7.36 5.51 7.02 6.31j 7.65

Commercial c 5.65 5.41 6.00 6.16d 4.62 6.03 5.07j 6.76

Industrial c 3.54 3.29 3.91 3.70d,k 2.91k 3.98k 3.09j,l 4.86k

Electricity generators f 3.30 3.05 3.67 3.12c 2.55 3.24 2.99j 4.21

2020

Lower 48 wellhead price
(1999 dollars per thousand cubic feet) 3.13 2.66 3.68 2.72 NA 3.07 NA NA

Dry gas productionb 29.04 26.74 30.38 25.72 NA 25.13 NA NA

Net imports 5.80 5.58 5.82 5.72 NA 6.00 NA NA

Consumption 34.73 32.22 36.09 31.82 NA 28.58 NA NA

Residential 6.14 5.95 6.21 5.88 NA 5.84 NA NA

Commercial c 4.02 3.83 4.19 4.05d NA 3.43d NA NA

Industrial c 10.18 9.36 11.20 6.45d NA 8.82e NA NA

Electricity generators f 11.34 10.23 11.29 12.72c NA 9.89g NA NA

Other h 3.06 2.85 3.20 2.71 NA 2.88 NA NA

End-use prices
(1999 dollars per thousand cubic feet)

Residential 6.73 6.32 7.24 7.44 NA 7.25 NA NA

Commercial c 5.86 5.42 6.38 6.25d NA 6.26 NA NA

Industrial c 3.86 3.38 4.43 3.78d,k NA 4.25k NA NA

Electricity generators f 3.66 3.17 4.17 3.20c NA 3.52 NA NA
aThe baseline projection includes a cyclical price trend based on exploration and production cycles; therefore, forecast values for an

isolated year may be misleading.
bDoes not include supplemental fuels.
cIncludes gas consumed in cogeneration.
dExcludes gas used for cogenerators and other nonutility generation.
eExcludes cogenerators’ energy attributed to generating electricity
fIncludes independent power producers and excludes cogenerators.
gIncludes portion of cogeneration attributed to electricity generation
hIncludes lease, plant, and pipeline fuel and fuel consumed in natural gas vehicles.
iIncludes balancing item.
jDoes not include certain State and local taxes levied on customers.
kOn system sales or system gas (i.e., does not include gas delivered for the account of others).
lVolume-weighted average of “system” gas and “transportation” gas.
NA = Not available.
Note: Assumed conversion factors: electricity generators, 1,022 Btu per cubic foot; other end-use sectors, 1,029 Btu per cubic foot; net

imports, 1,022 Btu per cubic foot; production and other consumption, 1,028 Btu per cubic foot.
Sources: AEO2001: AEO2001 National Energy Modeling System, runs AEO2001.D101600A (reference case), LM2001.D101600A (low

economic growth case), and HM2001.D101600A (high economic growth case). WEFA: The WEFA Group, Natural Gas Outlook (2000).
GRI: Gas Research Institute, GRI Baseline Projection of U.S. Energy Supply and Demand, 2000 Edition (January 2000). DRI: Standard
& Poor’s DRI, U.S. Energy Outlook (Spring/Summer 2000). AGA: American Gas Association, 1999 AGA-TERA Base Case (December
1999). NPC: National Petroleum Council, Natural Gas, Meeting the Challenges of the Nation’s Growing Natural Gas Demand (December
1999).



Petroleum

Projected prices for crude oil in the AEO2001 low and

high oil price cases (Table 27) bound the 2010 and

2020 projections in five other petroleum forecasts:

the AEO2001 reference case, WEFA, GRI, DRI, and

the Independent Petroleum Association of America

(IPAA). Comparisons with GRI and IPAA forecasts,

which do not extend to 2020, apply only to 2010.

AEO2001 shows the highest reference case price

path of the five forecasts. The AEO2001 reference

case projection for the world oil price in 2010 is $2.89

per barrel above the WEFA projection, $3.20 above

GRI, and $2.72 above DRI. In 2020, however, the

AEO2001 reference case projection is only $2.00 per

barrel above the WEFA projection and $1.25 above

the DRI projection.

Crude oil price forecasts are influenced by differing

views of the projected composition of world oil pro-

duction, such as the expansion of OPEC oil produc-

tion and the timing of an expected recovery in East

Europe/former Soviet Union oil production. Differ-

ences may also arise on the basis of different views of

the strength of the U.S. economy and the timing and

strength of economic recovery in southeast Asia.

All the forecasts except GRI project a significant

decline in domestic oil production between 2000 and

2010, reflecting assumed declines in proved

reserves. GRI projects a milder decline before 2005,

followed by an upturn in production between 2005

and 2015. Both WEFA and DRI continue their down-

ward production projections to 2020, at slower rates.

AEO2001 projects a sharper decline before 2010

than do the other four projections, resulting in a

2010 reference case projection for crude oil produc-

tion that is at least 280,000 barrels per day below the

other reference case forecasts.

The AEO2001 reference case projects relatively little

change in annual domestic oil production between

2010 and 2020, whereas the high world oil price case

projects a slight recovery after 2010, leading to more

production in 2020 than in 2010. As a result, pro-

jected production in 2020 in the AEO2001 high oil

price case is above the WEFA and DRI projections,

whereas the AEO2001 reference case projection is

essentially the same as the WEFA projection. The

AEO2001 projections for production of natural gas

liquids are within the range of the other forecasts.

GRI projects the highest level of natural gas liquids

production in 2010 at 2.69 million barrels per day

and IPAA the lowest at 2.03 million barrels per day.

The three AEO2001 cases, along with DRI and IPAA,

project relatively high levels of petroleum consump-

tion, mostly as a result of higher projections for gaso-

line consumption. WEFA and GRI project the lowest

petroleum consumption in 2010 at around 21.5 mil-

lion barrels per day. DRI projects the highest con-

sumption in 2010, followed by IPAA, the AEO2001

low oil price case, and the AEO2001 reference case.

DRI has the highest 2020 consumption projection,

followed closely by the AEO2001 low oil price case.

The WEFA consumption projection is significantly

lower than all other forecasts for 2020, mainly

because WEFA expects lower consumption of trans-

portation fuels. Despite a wide range of oil price

assumptions, the three AEO2001 cases show limited

variation in their projections for gasoline consump-

tion. The three AEO2001 cases show significantly

more distillate fuel consumption than do WEFA and

DRI, mainly attributable to a higher projected rate of

increase in freight travel.

The projections of net petroleum imports in the

AEO2001 low oil price case are well above those in

the other forecasts, reflecting low production and

high consumption projections. The projected per-

centage of petroleum consumption from imports,

which is an indicator of the relative direction of pro-

duction, net imports, and consumption, is also high-

est in the AEO2001 low oil price case, followed by the

DRI forecast. For 2010 the projected import share of

consumption ranges from 52 percent (WEFA and

IPAA) to 66 percent (AEO2001 low oil price case). In

2020 all the forecasts show increased reliance on

imports, with the highest projection being 70 percent

in the AEO2001 low oil price case. WEFA projects

the lowest share of imports in 2020 at 56 percent,

because it projects significantly lower petroleum con-

sumption than in the other forecasts. WEFA actually

projects lower import shares than were projected in

its own forecast last year for both 2010 and 2020 and

is the only forecast with lower projected import

shares than last year.
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Table 27. Comparison of petroleum forecasts (million barrels per day, except where noted)

Projection

AEO2001 Other forecasts

Reference
Low

world oil
price

High
world oil

price
WEFA GRI DRI IPAA

2010

World oil price
(1999 dollars per barrel) 21.37 15.10 26.66 18.48 18.17 18.65a NA

Crude oil and NGL production 7.50 6.85 7.93 7.55 8.50 7.71 7.52

Crude oil 5.15 4.51 5.54 5.43 5.81 5.49b 5.49

Natural gas liquids 2.35 2.34 2.39 2.12 2.69 2.22 2.03

Total net imports 13.92 15.31 12.95 11.11 NA 14.68 12.37

Crude oil 11.54 11.89 11.16 10.23 NA 10.94 NA

Petroleum products 2.38 3.42 1.79 0.88 NA 3.74 NA

Petroleum demand 22.70 23.30 22.29 21.57 21.39 23.86 23.65

Motor gasoline 10.11 10.31 10.03 9.10 8.51 10.61 NA

Jet fuel 2.18 2.20 2.16 1.92 2.20 2.37 NA

Distillate fuel 4.47 4.57 4.44 4.09 4.15 4.33 NA

Residual fuel 0.58 0.77 0.55 0.76 1.12 0.91 NA

Other 5.36 5.46 5.11 5.70 5.41 5.64 NA

Import share of product supplied
(percent) 61 66 58 52 NA 62 52

2020

World oil price
(1999 dollars per barrel) 22.41 15.10 28.42 20.41 NA 21.16a NA

Crude oil and NGL production 7.94 7.16 8.67 7.49 NA 7.38 NA

Crude oil 5.05 4.35 5.78 5.07 NA 4.95b NA

Natural gas liquids 2.89 2.81 2.89 2.42 NA 2.43 NA

Total net imports 16.51 18.77 15.17 13.26 NA 18.17 NA

Crude oil 12.14 13.31 11.45 11.39 NA 11.33 NA

Petroleum products 4.37 5.46 3.72 1.87 NA 6.84 NA

Petroleum demand 25.83 27.00 25.28 23.81 NA 27.11 NA

Motor gasoline 11.33 11.67 11.11 9.68 NA 12.05 NA

Jet fuel 2.88 2.91 2.84 2.58 NA 3.16 NA

Distillate fuel 5.10 5.47 5.06 4.45 NA 4.73 NA

Residual fuel 0.60 0.80 0.58 0.84 NA 0.88 NA

Other 5.92 6.15 5.69 6.27 NA 6.29 NA

Import share of product supplied
(percent) 64 70 60 56 NA 67 NA

aComposite of U.S. refiners’ acquisition cost.
bIncludes shale and other.
NA = Not available.
Sources: AEO2001: AEO2001 National Energy Modeling System, runs AEO2001.D101600A (reference case), LW2001.D101600A (low

world oil price case), and HW2001.D101600A (high world oil price case). WEFA: The WEFA Group, U.S. Energy Outlook (2000). GRI: Gas
Research Institute, GRI Baseline Projection of U.S. Energy Supply and Demand, 2000 Edition (January 2000). DRI: Standard & Poor’s
DRI, U.S. Energy Outlook (Spring/Summer 2000). IPAA: Independent Petroleum Association of America, IPAA Supply and Demand
Committee Long-Run Report (April 2000).



Coal

The coal forecast by DRI is the most similar to the

AEO2001 coal forecasts; however, the coal forecasts

by DRI, WEFA and GRI/Hill [96] all project lower

production and overall consumption than does

AEO2001 (Table 28). The differences stem from dif-

ferences in assumptions related to expected eco-

nomic activity and sectoral growth in electricity

demand and whether the forecast includes the

effects of emissions limits proposed by the U.S. Envi-

ronmental Protection Agency, which could force the

retirement of many older coal plants. AEO2001 rep-

resents the provisions of the State implementation

plan (SIP) call for 19 States where NOx caps were

finalized but does not incorporate revised limits on

emissions of particulate matter. The DRI forecast

projects substantial gains in efficiency for coal-fired

generators.

EIA projects growing domestic consumption over the

forecast horizon in combination with shrinking real

coal prices. DRI expects some expansion of electricity

and industrial sector coal consumption followed by

declines beginning after 2010. Similarly, GRI/Hill

predicts increases in coal consumption until 2013 fol-

lowed by a decline. WEFA is the most pessimistic

about coal consumption in the electricity generation

and industrial sectors.

The differences among the forecasts for coal exports

are significant. U.S. coal exports declined from 90

million tons in 1996 to 58 million tons in 1999, and

net coal exports in 1999 (after adjustment for

imports) were 49 million tons. EIA expects net

exports to decline to 35 million tons in 2015 and

remain approximately at that level through 2020.

GRI/Hill projects an even more dramatic decline in

net exports to 4 million tons in 2015 and 2 million

tons in 2020, reflecting declining coal demands by

importing countries and strong competition from

other producers such as Australia, South Africa, and

Colombia. The projections for a long-term decline in

exports are based primarily on the inability of the

U.S. mining industry to keep pace with strong price

competition by other exporters and the loss of mar-

kets as Europe moves away from coal for environ-

mental reasons. Both DRI and WEFA, however,

project relative stability in U.S. net coal exports, at

57 million tons in 2015 and 55 million tons in 2020

(DRI) and 51 million tons in 2015 and 52 million tons

in 2020 (WEFA).

The AEO2001 and WEFA price forecasts for national

average minemouth coal prices (all shown in 1999

dollars) are fairly close. The GRI/Hill minemouth

price projections are somewhat lower than the other

forecasts because they exclude exported and metal-

lurgical coal in the calculation. (Exported and metal-

lurgical coal tend to be more expensive.) In dollars

per million Btu, WEFA’s slightly lower projected

prices at $0.62 in 2015 and $0.59 in 2020 indicate a

slightly higher average Btu per ton conversion fac-

tor, which in turn indicates a higher proportion of

bituminous (over subbituminous) coal in the WEFA

forecast.

The coal forecasts reviewed provide a broad range of

views, reflecting the great uncertainties facing the

U.S. coal industry as it must simultaneously adapt

to the financial pressures arising from increasing

environmental restrictions on coal use (both here

and in Europe), deregulation of the U.S. electricity

generation industry, and increasing competition

from the younger coal fields of international competi-

tors. The uncertainties are, and will continue to be,

passed on to U.S. coal producers in the form of

demands for higher quality products at ever lower

prices.
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Table 28. Comparison of coal forecasts (million short tons, except where noted)

Projection

AEO2001 Other forecasts

Reference
Low

economic
growth

High
economic
growth

WEFA GRI/Hill DRI

2015

Production 1,294 1,259 1,352 1,078 1,123 1,210

Consumption by sector

Electricity generationa 1,149 1,117 1,203 971 1,070 1,057

Coking plants 21 21 21 25 20 22

Industrial/othera 90 88 94 34 71 75

Total 1,261 1,226 1,318 1,030 1,162 1,154

Net coal exports 35 35 35 51 4 57

Minemouth price

(1999 dollars per short ton) 13.38 13.23 13.28 13.39 12.81c NA

(1999 dollars per million Btu) 0.66 0.65 0.65 0.62 0.58c NA

Average delivered price, electricity

(1999 dollars per short ton) 20.25 19.96 20.65 22.13b 22.41 20.73

(1999 dollars per million Btu) 1.01 1.00 1.04 1.08 1.06 0.99

2020

Production 1,331 1,279 1,461 1,124 1,101 1,196

Consumption by sector

Electricity generationa 1,186 1,138 1,311 1,015 1,050 1,044

Coking plants 19 19 19 24 19 21

Industrial/othera 91 88 97 34 61 76

Total 1,297 1,245 1,426 1,073 1,130 1,141

Net coal exports 36 36 36 52 2 55

Minemouth price

(1999 dollars per short ton) 12.70 12.79 12.80 12.73 12.62c NA

(1999 dollars per million Btu) 0.63 0.63 0.64 0.59 0.57c NA

Average delivered price, electricity

(1999 dollars per short ton) 19.45 19.11 19.83 21.31b 22.01 19.76

(1999 dollars per million Btu) 0.98 0.96 1.01 1.04 1.04 0.94
aWEFA includes cogeneration in the electricity generation category, whereas the other forecasts include it under industrial/ other.
bComputed using a conversion factor of 20.495 million Btu per short ton from the Technical Appendix.
cGRI’s minemouth prices represent an average for domestic steam coal only. Exports and coking coal are not included in the average.
NA = Not available.
Btu = British thermal unit.
Sources: AEO2001: AEO2001 National Energy Modeling System, runs AEO2001.D101600A (reference case), LM2001.D101600A (low

economic growth case), and HM2001.D101600A (high economic growth case). WEFA: The WEFA Group, U.S. Energy Outlook (2000).
GRI/Hill: Gas Research Institute, Final Report, Coal Outlook and Price Projection, Vol. I, GRI-00/0019.1, and Vol. II, GRI/0019.2 (April
2000). DRI: Standard & Poor’s DRI, U.S. Energy Outlook (Spring/Summer 2000).



AD Associated-dissolved (natural gas)

AEO Annual Energy Outlook

AGA American Gas Association

ANWR Arctic National Wildlife Refuge

BEA Bureau of Economic Analysis

(U.S. Department of Commerce)

BRP Blue Ribbon Panel

Btu British thermal unit

CAAA90 Clean Air Act Amendments of 1990

CARB California Air Resources Board

CBECS EIA’s 1995 Commercial Buildings

Energy Consumption Survey

CCAP Climate Change Action Plan

CCTI Climate Change Technology Initiative

CDM Clean Development Mechanism

CO Carbon monoxide

DBAB Deutsche Banc Alex. Brown

DOE U.S. Department of Energy

DRI Standard & Poor’s DRI

E85 Motor fuel containing 85 percent

ethanol

EIA Energy Information Administration

EOR Enhanced oil recovery

EPACT Energy Policy Act of 1992

ETBE Ethyl tertiary butyl ether

EU European Union

FERC Federal Energy Regulatory

Commission

GDP Gross domestic product

GRI Gas Research Institute

HERS Home energy rating system

ICAP NEPOOL Installed Capacity market

IEA International Energy Agency

IPAA Independent Petroleum Association of

America

ISO Independent system operator

LDC Local distribution company

LEV Low-emission vehicle

LEVP Low-Emission Vehicle Program

LNG Liquefied natural gas

LPGs Liquefied petroleum gases

M85 Motor fuel containing 85 percent

methanol

MMS Minerals Management Service

MSATs Mobile source air toxics

MSW Municipal solid waste

MTBE Methyl tertiary butyl ether

NA Nonassociated (natural gas)

NAAQS National Ambient Air Quality

Standards

NAECA National Appliance Energy

Conservation Act

NEMS National Energy Modeling System

NERC North American Electric Reliability

Council

NGPA Natural Gas Policy Act of 1978

NIPA National Income and Product Accounts

NLEV National Low Emission Vehicles

Program

NOx Nitrogen oxides

NPC National Petroleum Council

NPRM Notice of Proposed Rulemaking

NRCan Natural Resources Canada

OBD On-board diagnostics

OECD Organization for Economic Cooperation

and Development

OPEC Organization of Petroleum Exporting

Countries

OTR Ozone Transport Rule

PEL Petroleum Economics Ltd.

PIRA Petroleum Industry Research

Associates, Inc.

ppm Parts per million

RFG Reformulated gasoline

RPS Renewable Portfolio Standard

RTO Regional transmission organization

SO2 Sulfur dioxide

SPR Strategic Petroleum Reserve

SULEV Super-ultra-low-emission vehicle

SUV Sport utility vehicle

ULEV Ultra-low-emission vehicle

USGS U.S. Geological Survey

VMT Vehicle-miles traveled

VOCs Volatile organic compounds

WEFA The WEFA Group

ZEV Zero-emission vehicle
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Legislation and Regulations

[1] The tax of 4.3 cents per gallon is in nominal terms.

[2] Federal Energy Regulatory Commission, Order 2000,
“Regional Transmission Organizations,” Docket No.
RM99-2-000 (December 20, 1999).

[3] Federal Energy Regulatory Commission, Order 2000,
“Regional Transmission Organizations,” Docket No.
RM99-2-000 (December 20, 1999), p. 3.

[4] R. Wiser, K. Porter, and M. Bolinger, Comparing
State Portfolio Standards and Systems-Benefits
Charges Under Restructuring (Berkeley, CA: Law-
rence Berkeley National Laboratory, August 2000).

[5] Federal Register, Vol. 65, No. 51 (March 15, 2000), p.
14074.

[6] U.S. Environmental Protection Agency, Control of Air
Pollution from New Motor Vehicles: Tier 2 Motor Vehi-
cle Emissions Standards and Gasoline Control
Requirements, 40 CFR Parts 80, 85, and 86 (Washing-
ton, DC, February 10, 2000).

[7] U.S. Environmental Protection Agency, web site
www.epa.gov/oms/regs/hd-hwy/2000frm/f00026.htm.

[8] U.S. Environmental Protection Agency, web site
www.epa.gov/oms/regs/hd-hwy/2000frm/2004frm.pdf.

[9] U.S. Environmental Protection Agency, “Proposed
Rules,” Federal Register, Vol. 65, No. 107, p. 35546
(June 2, 2000).

[10] U.S. Environmental Protection Agency, Proposal for
Cleaner Heavy-Duty Trucks and Buses and Cleaner
Diesel Fuel: Fact Sheet (Washington, DC, May 17,
2000).

[11] EIA will be conducting a study of the proposed diesel
fuel standards at the request of the Committee on Sci-
ence of the U.S. House of Representatives. The study
is expected to be released in spring 2001.

[12] Figure quoted by Dr. James R. Katzer, ExxonMobil
Research & Engineering Company, at the Hart 2000
World Fuels Conference (Washington, DC, September
21, 2000).

[13] “RFG Watch: With No Minimum Oxygen Standard,
Ethanol in RFG Widens,” Octane Week (August 14,
2000).

[14] U.S. Environmental Protection Agency, Regulatory
Announcement: Control of Emissions of Hazardous
Air Pollutants from Mobile Sources, EPA-420-F-00-
025 (Washington, DC, July 2000).

[15] State of California Air Resources Board, Staff Report:
Proposed Regulations for Low Emission Vehicles and
Clean Fuels (Sacramento, CA, August 13, 1990).

[16] State of California Air Resources Board, Mobile
Source Control Division, Staff Report: Initial State-
ment of Reasons, Proposed Amendments to California
Exhaust and Evaporative Emissions Standards and
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Resources Canada, Canada’s Energy Outlook 1996-2020
(April 1997). DBAB: Deutsche Banc Alex. Brown, World
Oil Supply and Demand Estimates (June 2000).

Table 21. Forecasts of average annual growth rates
for energy consumption: History: Energy Information
Administration, Annual Energy Review 1999, DOE/EIA-
-0384(99) (Washington, DC, July 2000). AEO2001: Table
A2. DRI: Standard & Poor’s DRI, U.S. Energy Outlook
(Spring/Summer 2000). GRI: Gas Research Institute, GRI
Baseline Projection of U.S. Energy Supply and Demand,
2000 Edition (January 2000). WEFA: The WEFA Group,
U.S. Energy Outlook (2000). Note: Delivered energy in-
cludes petroleum, natural gas, coal, and electricity (exclud-
ing generation and transmission losses) consumed in the
residential, commercial, industrial, and transportation
sectors.

Table 22. Forecasts of average annual growth in res-
idential and commercial energy demand: History:
Energy Information Administration, Annual Energy Re-
view 1999, DOE/EIA-0384(99) (Washington, DC, July
2000). AEO2001: Table A2. DRI: Standard & Poor’s DRI,
U.S. Energy Outlook (Spring/Summer 2000). GRI: Gas Re-
search Institute, GRI Baseline Projection of U.S. Energy
Supply and Demand, 2000 Edition (January 2000).
WEFA: The WEFA Group, U.S. Energy Outlook (2000).

Table 23. Forecasts of average annual growth in in-
dustrial energy demand: History: Energy Information
Administration, Annual Energy Review 1999, DOE/EIA-
0384(99) (Washington, DC, July 2000). AEO2001: Table
A2. DRI: Standard & Poor’s DRI, U.S. Energy Outlook

(Spring/Summer 2000). GRI: Gas Research Institute, GRI
Baseline Projection of U.S. Energy Supply and Demand,
2000 Edition (January 2000). WEFA: The WEFA Group,
U.S. Energy Outlook (2000).

Table 24. Forecasts of average annual growth in
transportation energy demand: History: Energy In-
formation Administration (EIA), State Energy Data Report
1997, DOE/EIA-0214(97) (Washington, DC, September
1999); EIA, State Energy Price and Expenditures Report
1997, DOE/EIA-0376(97) (Washington, DC, July 2000);
Federal Highway Administration, Highway Statistics,
various issues, Table VM-1; U.S. Department of Energy,
Oak Ridge National Laboratory, Transportation Energy
Data Book #19, ORNL-6958 (Oak Ridge, TN, September
1999); and National Highway Transportation Safety Ad-
ministration, Summary of Fuel Economy Performance
(Washington, DC, February 2000). AEO2001: Table A2.
DRI: Standard & Poor’s DRI, U.S. Energy Outlook
(Spring/Summer 2000). GRI: Gas Research Institute, GRI
Baseline Projection of U.S. Energy Supply and Demand,
2000 Edition (January 2000). WEFA: The WEFA Group,
U.S. Energy Outlook (2000).

Table 25. Comparison of electricity forecasts:
AEO2001: AEO2001 National Energy Modeling System,
runs AEO2001.D101600A, LM2001.D101600A, and
HM2001.D101600A. WEFA: The WEFA Group, U.S. En-
ergy Outlook (2000). GRI: Gas Research Institute, GRI
Baseline Projection of U.S. Energy Supply and Demand,
2000 Edition (January 2000). DRI: Standard & Poor’s
DRI, U.S. Energy Outlook (Spring/Summer 2000).

Table 26. Comparison of natural gas forecasts:
AEO2001: AEO2001 National Energy Modeling System,
runs AEO2001.D101600A, LM2001.D101600A, and
HM2001.D101600A. WEFA: The WEFA Group, Natural
Gas Outlook (2000). GRI: Gas Research Institute, GRI
Baseline Projection of U.S. Energy Supply and Demand,
2000 Edition (January 2000). DRI: Standard & Poor’s
DRI, U.S. Energy Outlook (Spring/Summer 2000). AGA:
American Gas Association, 1999 AGA-TERA Base Case
(December 1999). NPC: National Petroleum Council,
Meeting the Challenges of the Nation’s Growing Natural
Gas Demand (December 1999).

Table 27. Comparison of petroleum forecasts:
AEO2001: AEO2001 National Energy Modeling System,
runs AEO2001.D101600A, LW2001.D101600A, and
HW2001.D101600A. WEFA: The WEFA Group, U.S. En-
ergy Outlook (2000). GRI: Gas Research Institute, GRI
Baseline Projection of U.S. Energy Supply and Demand,
2000 Edition (January 2000). DRI: Standard & Poor’s
DRI, U.S. Energy Outlook (Spring/Summer 2000). IPAA:
Independent Petroleum Association of America, IPAA
Supply and Demand Committee Long-Run Report (April
2000).

Table 28. Comparison of coal forecasts: AEO2001:
AEO2001 National Energy Modeling System, runs
AEO2001.D101600A, LM2001.D101600A, and HM2001.
D101600A. WEFA: The WEFA Group, U.S. Energy Out-
look (2000). GRI/Hill: Gas Research Institute, Final
Report, Coal Outlook and Price Projection, Vol. I, GRI-
00/0019.1, and Vol. II, GRI/0019.2 (April 2000). DRI: Stan-
dard & Poor’s DRI, U.S. Energy Outlook (Spring/Summer
2000).
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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, 1999-2020: AEO2000
and AEO2001 compared: AEO2000 projections: En-
ergy Information Administration, Annual Energy Outlook
2000, DOE/EIA-0383(2000) (Washington, DC, December
1999). AEO2001 projections: Table A1.

Figure 2. Energy consumption by fuel, 1970-2020:
History: Energy Information Administration, Annual En-
ergy Review 1999, DOE/EIA-0384(99) (Washington, DC,
July 2000). Projections: Tables A1 and A18.

Figure 3. Energy use per capita and per dollar of
gross domestic product, 1970-2020: History: Energy
Information Administration, Annual Energy Review 1999,
DOE/EIA-0384(99) (Washington, DC, July 2000). Projec-
tions: Table A20.

Figure 4. Electricity generation by fuel, 1970-2020:
History: Energy Information Administration (EIA), Form
EIA-860B, “Annual Electric Generator Report - Non-
utility;” EIA, Annual Energy Review 1999, DOE/EIA-
0384(99) (Washington, DC, July 2000); and Edison Elec-
tric Institute. Projections: Table A8.

Figure 5. Energy production by fuel, 1970-2020: His-
tory: Energy Information Administration, Annual Energy
Review 1999, DOE/EIA-0384(99) (Washington, DC, July
2000). Projections: Tables A1 and A18.

Figure 6. Net energy imports by fuel, 1970-2020: His-
tory: Energy Information Administration, Annual Energy
Review 1999, DOE/EIA-0384(99) (Washington, DC, July
2000). Projections: Table A1.

Figure 7. Projected U.S. carbon dioxide emissions by
sector and fuel, 1990-2020: History: Energy Informa-
tion Administration, Emissions of Greenhouse Gases in the
United States 1999, DOE/EIA-0573(99) (Washington, DC,
October 2000). Projections: Table A19.

Figure 8. Index of energy use per dollar of gross do-
mestic product, 1960-1998: Energy Information Admin-
istration, Annual Energy Review 1999, DOE/EIA-0384(99)
(Washington, July 2000) and U.S. Department of Com-
merce, Bureau of Economic Analysis.

Figure 9. Annual growth in real gross domestic
product: 21-year moving average, 1980-2020: His-
tory: U.S. Department of Commerce, Bureau of Economic
Analysis. Projections: AEO2001 National Energy
Modeling System, run AEO2001.D101600A.

Figure 10. Projected average annual growth in sec-
toral output, 1999-2020: National Energy Modeling Sys-
tem, runs AEO2K.D100199A and AEO2001.D101600A.

Figure 11. Projected commercial delivered energy
intensity by fuel, 1999-2020: AEO2001 National Energy
Modeling System, run AEO2001.D101600A.

Figure 12. Projected industrial energy intensity by
fuel, 1999-2020: Table A6.

Figure 13. Projected new light-duty vehicle and
on-road stock fuel efficiency, 1999-2020: Table A7.

Figure 14. Refiner acquisition cost of imported
crude oil, 1997-2000: 1997 and 1998: Energy Informa-

tion Administration (EIA), Monthly Energy Review
December 1999, DOE/EIA-0035(99/12) (Washington, DC,
December 1999). 1999 and 2000: EIA, Weekly Petroleum
Status Report October 6, 2000, DOE/EIA-0208(2000/40)
(Washington, DC, October 2000).

Figure 15. World oil supply and demand forecast in
the AEO2001 reference case, 1995-2020: History: En-
ergy Information Administration, International Petroleum
Monthly, DOE/EIA-0520(2000/09) (Washington, DC, Sep-
tember 2000). Projections: Table A21.

Figure 16. Net U.S. imports of natural gas, 1970-2020:
History: 1970-1998: Energy Information Administration
(EIA), Annual Energy Review 1999, DOE/EIA-0384(99)
(Washington, DC, July 2000). 1999: EIA, Natural Gas
Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June
2000). Projections: Table A13.

Figure 17. Lower 48 natural gas wells drilled, 1970-
2020: History: 1970-1994: Energy Information Adminis-
tration (EIA), computations based on well reports submit-
ted to the American Petroleum Institute. 1995-1999: EIA,
computations based on well reports submitted to the Infor-
mation Handling Services Energy Group, Inc. Projec-
tions: AEO2001 National Energy Modeling System, run
AEO2001.D101600A.

Figure 18. Technically recoverable U.S. natural gas
resources as of January 1, 1999: Onshore conven-
tional: U.S. Geological Survey. Offshore: Minerals Man-
agement Service and National Petroleum Council.
Unconventional: Advanced Resources International.
Proved: Energy Information Administration, U.S. Crude
Oil, Natural Gas, and Natural Gas Liquids Reserves,
DOE/EIA-0216(98) (Washington, DC, December 1999).

Figure 19. Lower 48 end-of-year natural gas re-
serves, 1990-2020: History: Total onshore and off-
shore: Energy Information Administration, U.S. Crude
Oil, Natural Gas, and Natural Gas Liquids Reserves,
DOE/EIA-0216(98) (Washington, DC, December 1999).
Unconventional: Advanced Resources International.
Projections: AEO2001 National Energy Modeling Sys-
tem, run AEO2001.D101600A.

Figure 20. Lower 48 natural gas production in three
resource cases, 2000-2020: Table F13.

Figure 21. Average lower 48 natural gas wellhead
prices in three resource cases, 2000-2020: Table F13.

Figure 22. Lower 48 natural gas production in three
technology cases, 1970-2020: History: 1970-1998:
Energy Information Administration (EIA), Natural Gas
Annual 1998, DOE/EIA-0131(98) (Washington, DC, Octo-
ber 1999). 1999: EIA, Natural Gas Monthly, DOE/EIA-
0130 (2000/06) (Washington, DC, June 2000). Projec-
tions: AEO2001 National Energy Modeling System,
runs AEO2001.D101600A, OGLTEC.D101600A, and
OGHTEC.D101600A.

Figure 23. Major new U.S. natural gas pipeline sys-
tems, 1990-2000: Energy Information Administration,
EIAGIS-NG Geographic Information System: Natural Gas
Pipeline State Border Capacity Database, September
2000; Natural Gas Proposed Pipeline Construction Data-
base, September 2000; various industry news sources.

Figure 24. Projected buildings sector electricity
generation by selected distributed resources in the
reference case, 2000-2020: AEO2001 National Energy
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Modeling System, run AEO2001.D101600A. Note: Other
technologies includes coal, petroleum, hydropower, and
biomass-based technologies.

Figure 25. Cogeneration capacity by type and fuel,
1999 and 2020: AEO2001 National Energy Modeling Sys-
tem, run AEO2001.D101600A.

Figure 26. Average annual electricity prices for
competitive and noncompetitive regions, 1995-2020:
History: FERC Form 1, “Annual Report of Major Electric
Utilities, Licensees and Others.” Projections: AEO2001
National Energy Modeling System, run AEO2001.
D101600A.

Figure 27. Projected average regional electricity
prices, 2000 and 2020: AEO2001 National Energy
Modeling System, run AEO2001.D101600A.

Figure 28. Projected U.S. carbon dioxide emissions
by sector and fuel, 1990-2020: History: Energy Infor-
mation Administration, Emissions of Greenhouse Gases in
the United States 1999, DOE/EIA-0573(99) (Washington,
DC, October 2000). Projections: Table A19.

Figure 29. U.S. carbon dioxide emissions per capita,
1990-2020: History: Energy Information Administration
(EIA), Annual Energy Review 1999, DOE/EIA-0384(99)
(Washington, DC, July 2000); EIA, Emissions of Green-
house Gases in the United States 1999, DOE/EIA-0573(99)
(Washington, DC, October 2000). Projections: Table A19.

Figure 30. U.S. carbon dioxide emissions per unit of
gross domestic product, 1990-2020: History: Energy
Information Administration (EIA), Annual Energy Review
1999, DOE/EIA-0384(99) (Washington, DC, July 2000);
EIA, Emissions of Greenhouse Gases in the United States
1999, DOE/EIA-0573(99) (Washington, DC, October 2000).
Projections: Tables A19 and A20.

Figure 31. Projected U.S. energy consumption in
three economic growth cases, 1990-2020: History:
Energy Information Administration, Annual Energy Re-
view 1999, DOE/EIA-0384(99) (Washington, July 2000).
Projections: Table B1.

Figure 32. Projected U.S. carbon dioxide emissions
in three economic growth cases, 1990-2020: History:
Energy Information Administration, Emissions of Green-
house Gases in the United States 1999, DOE/EIA-0573(99)
(Washington, DC, October 2000). Projections: Table B19.

Figure 33. Projected U.S. energy intensity in three
economic growth cases, 1990-2020: History: Energy
Information Administration, Annual Energy Review 1999,
DOE/EIA-0384(99) (Washington, July 2000). Projec-
tions: Table B20.

Figure 34. Projected U.S. energy intensity in three
technology cases, 1990-2020: History: Energy Informa-
tion Administration, Annual Energy Review 1999, DOE/
EIA-0384(99) (Washington, July 2000). Projections:
Table F5.

Figure 35. Projected U.S. energy consumption in
three technology cases, 1990-2020: History: Energy
Information Administration, Annual Energy Review 1999,
DOE/EIA-0384(99) (Washington, July 2000). Projec-
tions: Table F5.

Figure 36. Projected U.S. carbon dioxide emissions
in three technology cases, 1990-2020: History: Energy
Information Administration, Emissions of Greenhouse

Gases in the United States 1999, DOE/EIA-0573(99)
(Washington, DC, October 2000). Projections: Table F5.

Figure 37. Projected average annual real growth
rates of economic factors, 1999-2020: History: U.S.
Department of Commerce, Bureau of Economic Analysis.
Projections: AEO2001 National Energy Modeling Sys-
tem, run AEO2001.D101600A.

Figure 38. Projected sectoral composition of GDP
growth, 1999-2020: History: U.S. Department of Com-
merce, Bureau of Economic Analysis. Projections:
AEO2001 National Energy Modeling System, run
AEO2001.D101600A.

Figure 39. Projected average annual real growth
rates of economic factors in three cases, 1999-2020:
History: U.S. Department of Commerce, Bureau of
Economic Analysis. Projections: AEO2001 National En-
ergy Modeling System, runs AEO2001.D101600A,
HM2001.D101600A, and LM2001.D101600A.

Figure 40. Annual GDP growth rate for the preced-
ing 21 years, 1970-2020: History: U.S. Department of
Commerce, Bureau of Economic Analysis. Projections:
AEO2001 National Energy Modeling System, runs
AEO2001.D101600A, HM2001.D101600A, and LM2001.
D101600A.

Figure 41. World oil prices in three cases, 1970-2020:
History: Energy Information Administration, Annual En-
ergy Review 1999, DOE/EIA-0384(99) (Washington, DC,
July 2000). Projections: Tables A1 and C1.

Figure 42. OPEC oil production in three cases,
1970-2020: History: Energy Information Administration,
International Petroleum Monthly, DOE/EIA-0520
(2000/09) (Washington, DC, September 2000). Projec-
tions: Tables A21 and C21.

Figure 43. Non-OPEC oil production in three cases,
1970-2020: History: Energy Information Administration,
International Petroleum Monthly, DOE/EIA-0520
(2000/09) (Washington, DC, September 2000). Projec-
tions: Tables A21 and C21.

Figure 44. Persian Gulf share of worldwide oil ex-
ports in three cases, 1965-2020: History: Energy Infor-
mation Administration, International Petroleum Monthly,
DOE/EIA-0520(2000/09) (Washington, DC, September
2000). Projections: AEO2001 National Energy Modeling
System, runs AEO2001.D101600A, HW2001.D101600A,
and LW2001.D101600A.

Figure 45. Projected U.S. gross petroleum imports
by source, 1999-2020: AEO2001 National Energy
Modeling System, run AEO2001.D101600A; and World
Oil, Refining, Logistics, and Demand (WORLD) Model, run
AEO01B.

Figure 46. Projected worldwide refining capacity by
region, 1999 and 2020: History: Oil and Gas Journal,
Energy Database (January 1999). Projections: AEO2001
National Energy Modeling System, run AEO2001.
D101600A; and World Oil, Refining, Logistics, and De-
mand (WORLD) Model, run AEO01B.

Figure 47. Primary and delivered energy consump-
tion, excluding transportation use, 1970-2020: His-
tory: Energy Information Administration, Annual Energy
Review 1999, DOE/EIA-0384(99) (Washington, DC, July
2000). Projections: Table A2.
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Figure 48. Energy use per capita and per dollar of
gross domestic product, 1970-2020: History: Energy
Information Administration, Annual Energy Review 1999,
DOE/EIA-0384(99) (Washington, DC, July 2000). Projec-
tions: Table A2.

Figure 49. Delivered energy use by fossil fuel and
primary energy use for electricity generation, 1970-
2020: History: Energy Information Administration, An-
nual Energy Review 1999, DOE/EIA-0384(99) (Washing-
ton, DC, July 2000). Projections: Table A2.

Figure 50. Primary energy use by sector, 1970-2020:
History: Energy Information Administration, State En-
ergy Data Report 1997, DOE/EIA-0214(97) (Washington,
DC, September 1999), and preliminary 1998 and 1999
data. Projections: Table A2.

Figure 51. Residential primary energy consumption
by fuel, 1970-2020: History: Energy Information Admin-
istration, State Energy Data Report 1997,
DOE/EIA-0214(97) (Washington, DC, September 1999),
and preliminary 1998 and 1999 data. Projections: Table
A2.

Figure 52. Residential primary energy consumption
by end use, 1990, 1997, 2010, and 2020: History: En-
ergy Information Administration, Residential Energy Con-
sumption Survey 1997. Projections: Table A4.

Figure 53. Efficiency indicators for selected residen-
tial appliances, 1999 and 2020: Arthur D. Little, Inc.,
“EIA Technology Forecast Updates,” Reference No. 37125
(September 2, 1998), and AEO2001 National Energy
Modeling System, run AEO2001.D101600A.

Figure 54. Commercial nonrenewable primary en-
ergy consumption by fuel, 1970-2020: History: Energy
Information Administration, State Energy Data Report
1997, DOE/EIA-0214(97) (Washington, DC, September
1999), and preliminary 1998 and 1999 data. Projections:
Table A2.

Figure 55. Commercial primary energy consump-
tion by end use, 1999 and 2020: Table A5.

Figure 56. Industrial primary energy consumption
by fuel, 1970-2020: History: Energy Information Admin-
istration, State Energy Data Report 1997, DOE/EIA-
0214(97) (Washington, DC, September 1999), and prelimi-
nary 1998 and 1999 data. Projections: Table A2.

Figure 57. Industrial primary energy consumption
by industry category, 1994-2020: AEO2001 National
Energy Modeling System, run AEO2001.D101600A.

Figure 58. Industrial delivered energy intensity by
component, 1994-2020: AEO2001 National Energy
Modeling System, run AEO2001.D101600A.

Figure 59. Transportation energy consumption by
fuel, 1975, 1999, and 2020: History: Energy Information
Administration (EIA), State Energy Data Report 1997,
DOE/EIA-0214(97) (Washington, DC, September 1999),
and EIA, Short-Term Energy Outlook September 2000.
Projections: Table A2.

Figure 60. Projected transportation stock fuel effi-
ciency by mode, 1999-2020: Table A7.

Figure 61. Projected technology penetration by
mode of travel, 2020: AEO2001 National Energy
Modeling System, run AEO2001.D101600A.

Figure 62. Projected sales of advanced technology
light-duty vehicles by fuel type, 2010 and 2020:
AEO2001 National Energy Modeling System, run
AEO2001.D101600A.

Figure 63. Projected variation from reference case
primary energy use by sector in two alternative
cases, 2010, 2015, and 2020: Tables A2, F1, F2, F3, and
F4.

Figure 64. Projected variation from reference case
primary residential energy use in three alternative
cases, 2000-2020: Tables A2 and F1.

Figure 65. Projected cost and investment for se-
lected residential appliances in the best available
technology case, 2000-2020: AEO2001 National Energy
Modeling System, runs RSRINV.D101800D and RSBINV.
D101800A.

Figure 66. Present value of investment and savings
for residential appliances in the best available tech-
nology case, 2000-2020: AEO2001 National Energy
Modeling System, runs RSRINV.D101800D and RSBINV.
D101800A.

Figure 67. Projected variation from reference case
primary commercial energy use in three alternative
cases, 2000-2020: Tables A2 and F2.

Figure 68. Projected industrial primary energy in-
tensity in two alternative cases, 1994-2020: Tables A2
and F3.

Figure 69. Projected changes in key components of
the transportation sector in two alternative cases,
2020: Table A2 and AEO2001 National Energy Modeling
System, runs AEO2001.D101600A, FRZ.D101700A, and
TEK.D101700A.

Figure 70. Population, gross domestic product, and
electricity sales, 1965-2020: History: Energy Informa-
tion Administration, Annual Energy Review 1999, DOE/
EIA-0384(99) (Washington, DC, July 2000). Projections:
Tables A8 and A20.

Figure 71. Annual electricity sales by sector,
1970-2020: History: Energy Information Administration,
Annual Energy Review 1999, DOE/EIA-0384(99) (Wash-
ington, DC, July 2000). Projections: Table A8.

Figure 72. Projected new generating capacity and
retirements, 2000-2020: Table A9.

Figure 73. Projected electricity generation and ca-
pacity additions by fuel type, including cogenera-
tion, 2000-2020: Table A9.

Figure 74. Fuel prices to electricity generators,
1990-2020: History: Energy Information Administration,
Annual Energy Review 1999, DOE/EIA-0384(99) (Wash-
ington, DC, July 2000). Projections: Table A3.

Figure 75. Average U.S. retail electricity prices,
1970-2020: History: Energy Information Administration,
Annual Energy Review 1999, DOE/EIA-0384(99) (Wash-
ington, DC, July 2000). Projections: Table A8.

Figure 76. Projected electricity generation costs,
2005 and 2020: AEO2001 National Energy Modeling Sys-
tem, run AEO2001.D101600A.

Figure 77. Projected electricity generation by fuel,
1999 and 2020: Table A8.
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Figure 78. Nuclear power plant capacity factors,
1973-2020: History: Energy Information Administration,
Annual Energy Review 1999, DOE/EIA-0384(99) (Wash-
ington, DC, July 2000). Projections: AEO2001 National
Energy Modeling System, run AEO2001.D101600A.

Figure 79. Projected operable nuclear capacity in
three cases, 1995-2020: History: Energy Information
Administration, Annual Energy Review 1999, DOE/EIA-
0384(99) (Washington, DC, July 2000). Projections:
Table F6.

Figure 80. Projected electricity generation costs by
fuel type in two advanced nuclear cost cases, 2005
and 2020: AEO2001 National Energy Modeling System,
runs AEO2001.D101600A, ADVNUC1.D101700A, and
ADVNUC2.D102000A.

Figure 81. Projected cumulative new generating ca-
pacity by type in two cases, 1999-2020: Tables A9 and
F7.

Figure 82. Projected cumulative new generating ca-
pacity by technology type in three economic growth
cases, 1999-2020: Tables A9 and B9.

Figure 83. Projected cumulative new generating ca-
pacity by technology type in three fossil fuel tech-
nology cases, 1999-2020: Table F8.

Figure 84. Grid-connected electricity generation
from renewable energy sources, 1970-2020: History:
Energy Information Administration, Annual Energy Re-
view 1999, DOE/EIA-0384(99) (Washington, DC, July
2000). Projections: Table A17. Note: Data for nonutility
producers are not available before 1989.

Figure 85. Projected nonhydroelectric renewable
electricity generation by energy source, 2010 and
2020: Table A17.

Figure 86. Projected nonhydroelectric renewable
electricity generation in two cases, 2020: Table F9.

Figure 87. Wind-powered electricity generating ca-
pacity in two cases, 1985-2020: 1985-1988: California
Energy Commission. 1989-1998: Energy Information Ad-
ministration, Annual Energy Review 1999, DOE/EIA-
0384(99) (Washington, DC, July 2000). Projections:
Table F9.

Figure 88. Lower 48 crude oil wellhead prices in
three cases, 1970-2020: History: Energy Information
Administration, Annual Energy Review 1999, DOE/EIA-
0384(99) (Washington, DC, July 2000). Projections:
Tables A15 and C15.

Figure 89. U.S. petroleum consumption in five cases,
1970-2020: History: Energy Information Administration,
Annual Energy Review 1999, DOE/EIA-0384(99) (Wash-
ington, DC, July 2000). Projections: Tables A11, B11,
and C11.

Figure 90. Lower 48 natural gas wellhead prices in
three cases, 1970-2020: History: Energy Information
Administration, Natural Gas Annual, DOE/EIA-0131(98)
(Washington, DC, October 1999). Projections: Tables A1
and B1.

Figure 91. Successful new lower 48 natural gas and
oil wells in three cases, 1970-2020: History: 1970-
1994: Energy Information Administration (EIA), computa-
tions based on well reports submitted to the American
Petroleum Institute. 1995-1999: EIA, computations based

on well reports submitted to the Information Handling
Services Energy Group, Inc. Projections: AEO2001 Na-
tional Energy Modeling System, runs AEO2001.
D101600A, LW2001.D101600A, and HW2001. D101600A.

Figure 92. Lower 48 natural gas reserve additions in
the reference case, 1970-2020: 1970-1976: Energy In-
formation Administration (EIA), Office of Integrated Anal-
ysis and Forecasting, computations based on well reports
submitted to the American Petroleum Institute. 1977-
1998: EIA, U.S. Crude Oil, Natural Gas, and Natural
Gas Liquids Reserves, DOE/EIA-0216(77-98). 1999 and
projections: AEO2001 National Energy Modeling Sys-
tem, run AEO2001.D101600A.

Figure 93. Lower 48 crude oil reserve additions in
three cases, 1970-2020: 1970-1976: Energy Information
Administration (EIA), Office of Integrated Analysis and
Forecasting, computations based on well reports submit-
ted to the American Petroleum Institute. 1977-1998: EIA,
U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Re-
serves, DOE/EIA-0216(77-98). 1999 and projections:
AEO2001 National Energy Modeling System, runs
AEO2001.D101600A, LW2001.D101600A, and HW2001.
D101600A.

Figure 94. Natural gas production by source,
1990-2020: History: Total production and Alaska: En-
ergy Information Administration (EIA), Natural Gas An-
nual 1998, DOE/EIA-0131(98) (Washington, DC, October
1999). Offshore, associated-dissolved, and nonasso-
ciated: EIA, U.S. Crude Oil, Natural Gas, and Natural
Gas Liquids Reserves, DOE/EIA-0216(90-98). Unconven-
tional: EIA, Office of Integrated Analysis and Fore-
casting. 1999 and projections: AEO2001 National
Energy Modeling System, run AEO2001.D101600A. Note:
Unconventional gas recovery consists principally of pro-
duction from reservoirs with low permeability (tight
sands) but also includes methane from coal seams and gas
from shales.

Figure 95. Natural gas production, consumption,
and imports, 1970-2020: History: Energy Information
Administration, Annual Energy Review 1999, DOE/EIA-
0384(99) (Washington, DC, July 2000). Projections:
Table A13. Note: Production includes supplemental sup-
plies; consumption includes discrepancies and net storage
additions.

Figure 96. Natural gas consumption by sector,
1990-2020: History: Electric utilities: Energy Informa-
tion Administration (EIA), Electric Power Annual 1999,
Vol. 1, DOE/EIA-0348(99)/1 (Washington, DC, August
2000). Nonutilities: EIA, Form EIA-867, “Annual Non-
utility Power Producer Report, 1998.” Other: EIA, State
Energy Data Report 1997, DOE/EIA-0214(97) (Washing-
ton, DC, September 2000). Projections: Table A13.

Figure 97. Projected pipeline capacity expansion by
Census division, 1999-2020: AEO2001 National Energy
Modeling System, run AEO2001.D101600A.

Figure 98. Projected pipeline capacity utilization by
Census division, 1999 and 2020: AEO2001 National En-
ergy Modeling System, run AEO2001.D101600A.

Figure 99. Natural gas end-use prices by sector,
1970-2020: History: Energy Information Administration,
Annual Energy Review 1999, DOE/EIA-0384(99) (Wash-
ington, DC, July 2000). Projections: Table A14.
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Figure 100. Wellhead share of natural gas end-use
prices by sector, 1970-2020: History: Energy Informa-
tion Administration, Annual Energy Review 1999,
DOE/EIA-0384(99) (Washington, DC, July 2000). Projec-
tions: AEO2001 National Energy Modeling System, run
AEO2001.D101600A.

Figure 101. Lower 48 crude oil and natural gas
end-of-year reserves in three technology cases,
1990-2020: History: Energy Information Administration,
U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Re-
serves, DOE/EIA-0216(90-98). Projections: Tables F11
and F12.

Figure 102. Lower 48 natural gas wellhead prices in
three technology cases, 1970-2020: History: Energy
Information Administration, Natural Gas Annual,
DOE/EIA-0131(98) (Washington, DC, October 1999). Pro-
jections: Table F11.

Figure 103. Lower 48 crude oil production in three
technology cases, 1970-2020: History: Energy Informa-
tion Administration, Annual Energy Review 1999,
DOE/EIA-0384(99) (Washington, DC, July 2000). Projec-
tions: Table F12.

Figure 104. Lower 48 crude oil production in three
oil and gas resource cases, 1970-2020: History: En-
ergy Information Administration, Annual Energy Review
1999, DOE/EIA-0384(99) (Washington, DC, July 2000).
Projections: Table F13.

Figure 105. Crude oil production by source,
1970-2020: History: Total production and Alaska: En-
ergy Information Administration (EIA), Annual Energy
Review 1999, DOE/EIA-0384(99) (Washington, DC, July
2000). Lower 48 offshore, 1970-1985: U.S. Department
of the Interior, Federal Offshore Statistics: 1985. Lower
48 offshore, 1986-1999: EIA, Petroleum Supply Annual,
DOE/EIA-0340 (86-99). Lower 48 onshore, conven-
tional, and enhanced oil recovery: EIA, Office of Inte-
grated Analysis and Forecasting. Projections: Table A15.

Figure 106. Petroleum supply, consumption, and im-
ports, 1970-2020: History: Energy Information Adminis-
tration, Annual Energy Review 1999, DOE/EIA-0384(99)
(Washington, DC, July 2000). Projections: Tables A11,
B11, and C11. Note: Domestic supply includes domestic
crude oil and natural gas plant liquids, other crude supply,
other inputs, and refinery processing gain.

Figure 107. Share of U.S. petroleum consumption
supplied by net imports in three oil price cases,
1970-2020: History: Energy Information Administration,
Annual Energy Review 1999, DOE/EIA-0384(99) (Wash-
ington, DC, July 2000). Projections: Tables A11 and C11.

Figure 108. Domestic refining capacity in three
cases, 1975-2020: History: Energy Information Adminis-
tration, Annual Energy Review 1999, DOE/EIA-0384(99)
(Washington, DC, July 2000). Projections: Tables A11
and B11. Note: Beginning-of-year capacity data are used
for previous year’s end-of-year capacity.

Figure 109. Petroleum consumption by sector,
1970-2020: History: Energy Information Administration,
Annual Energy Review 1999, DOE/EIA-0384(99) (Wash-
ington, DC, July 2000). Projections: Table A11.

Figure 110. Consumption of petroleum products,
1970-2020: History: Energy Information Administration,

Annual Energy Review 1999, DOE/EIA-0384(99) (Wash-
ington, DC, July 2000). Projections: Table A11.

Figure 111. U.S. ethanol consumption, 1993-2020:
History: Energy Information Administration, Petroleum
Supply Annual 1999, Vol. 1, DOE/EIA-0340(99)/1 (Wash-
ington, DC, June 2000. Projections: Table A18.

Figure 112. Components of refined product costs,
1999 and 2020: Gasoline and diesel taxes: Federal
Highway Administration, Monthly Motor Fuels Report by
State (Washington, DC, March 1998). Jet fuel taxes: En-
ergy Information Administration (EIA), Office of Oil and
Gas. 1999: Estimated from EIA, Petroleum Marketing
Monthly, DOE/EIA-0380(2000/03) (Washington, DC,
March 2000). Projections: Estimated from AEO2001 Na-
tional Energy Modeling System, run AEO2001.D101600A.

Figure 113. Coal production by region, 1970-2020:
History: Energy Information Administration, Annual En-
ergy Review 1999, DOE/EIA-0384(99) (Washington, DC,
July 2000). Projections: Table A16.

Figure 114. Average minemouth price of coal by re-
gion, 1990-2020: History: Energy Information Adminis-
tration, Coal Industry Annual 1998, DOE/EIA-0584(98)
(Washington, DC, June 2000). Projections: AEO2001 Na-
tional Energy Modeling System, run AEO2001.D101600A.

Figure 115. Coal mining labor productivity by re-
gion, 1990-2020: History: Energy Information Adminis-
tration, Coal Industry Annual 1998, DOE/EIA-0584(98)
(Washington, DC, June 2000). Projections: AEO2001 Na-
tional Energy Modeling System, run AEO2001.D101600A.

Figure 116. Labor cost component of minemouth
coal prices, 1970-2020: History: U.S. Department of La-
bor, Bureau of Labor Statistics (2000), and Energy Infor-
mation Administration, Annual Energy Review 1999,
DOE/EIA-0384(99) (Washington, DC, July 2000). Projec-
tions: AEO2001 National Energy Modeling System, run
AEO2001.D101600A.

Figure 117. Average minemouth coal prices in three
mining cost cases, 1990-2020: Tables A16 and F15.

Figure 118. Projected change in coal transportation
costs in three cases, 1999-2020: AEO2001 National En-
ergy Modeling System, runs AEO2001.D101600A,
LW2001.D101600A, and HW2001.D101600A.

Figure 119. Projected variation from reference case
projections of coal demand in two economic growth
cases, 2020: Tables A16 and B16.

Figure 120. Electricity and other coal consumption,
1970-2020: History: Energy Information Administration
(EIA), Annual Energy Review 1999, DOE/EIA-0384(99)
(Washington, DC, July 2000) and EIA, Short-Term Energy
Outlook September 2000. Projections: Table A16.

Figure 121. Projected coal consumption in the in-
dustrial and buildings sectors, 2010 and 2020: Table
A16.

Figure 122. Projected U.S. coal exports by destina-
tion, 2010 and 2020: History: U.S. Department of Com-
merce, Bureau of the Census, “Monthly Report EM 545.”
Projections: AEO2001 National Energy Modeling Sys-
tem, run AEO2001.D101600A.

Figure 123. Projected coal production by sulfur con-
tent, 2010 and 2020: AEO2001 National Energy
Modeling System, run AEO2001.D101600A.
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Figure 124. Projected carbon dioxide emissions by
sector, 2000, 2010, and 2020: History: Energy Informa-
tion Administration, Emissions of Greenhouse Gases in the
United States 1999, DOE/EIA-0573(99) (Washington, DC,
October 2000). Projections: Table A19.

Figure 125. Projected carbon dioxide emissions by
fuel, 2000, 2010, and 2020: History: Energy Information
Administration, Emissions of Greenhouse Gases in the
United States 1999, DOE/EIA-0573(99) (Washington, DC,
October 2000). Projections: Table A19.

Figure 126. Projected carbon dioxide emissions
from electricity generation by fuel, 2000, 2010, and
2020: History: Energy Information Administration,
Emissions of Greenhouse Gases in the United States 1999,
DOE/EIA-0573(99) (Washington, DC, October 2000). Pro-
jections: Table A19.

Figure 127. Projected methane emissions from
energy use, 2005-2020: History: Energy Information
Administration, Emissions of Greenhouse Gases in the

United States 1999, DOE/EIA-0573(99) (Washington, DC,
October 2000). Projections: AEO2001 National Energy
Modeling System, run AEO2001.D101600A.

Figure 128. Projected sulfur dioxide emissions from
electricity generation, 2000-2020: History: U.S. Envi-
ronmental Protection Agency, Acid Rain Program Emis-
sions Scorecard 1999. SO2, NOx, Heat Input, and CO2

Emissions Trends in the Electric Utility Industry, EPA-
430-R-98-020 (Washington, DC, June 2000). Projections:
AEO2001 National Energy Modeling System, run
AEO2001.D101600A.

Figure 129. Projected nitrogen oxide emissions from
electricity generation, 2000-2020: History: U.S. Envi-
ronmental Protection Agency, Acid Rain Program Emis-
sions Scorecard 1999. SO2, NOx, Heat Input, and CO2

Emissions Trends in the Electric Utility Industry, EPA-
430-R-98-020 (Washington, DC, June 2000). Projections:
AEO2001 National Energy Modeling System, run
AEO2001.D101600A.
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Appendix A

Reference Case Forecast
Table  A1. Total Energy Supply and Disposition Summary

(Quadrillion Btu per Year, Unless Otherwise Noted)

Supply, Disposition, and Prices

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Production
     Crude Oil and Lease Condensate . . . . . . . . . . . . 13.19 12.45 11.96 10.90 10.76 10.69 -0.7%
     Natural Gas Plant Liquids . . . . . . . . . . . . . . . . . . 2.49 2.62 3.03 3.33 3.73 4.10 2.2%
     Dry Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . 19.19 19.16 21.35 23.74 26.92 29.79 2.1%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.76 23.09 25.21 26.06 26.42 26.95 0.7%
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.19 7.79 7.90 7.69 6.82 6.13 -1.1%
     Renewable Energy1 . . . . . . . . . . . . . . . . . . . . . . . 6.62 6.58 7.13 7.82 8.12 8.31 1.1%
     Other2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.65 1.65 0.57 0.30 0.32 0.34 -7.3%
         Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73.10 73.35 77.16 79.85 83.10 86.30 0.8%

  Imports
     Crude Oil3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.90 18.96 23.13 25.15 25.94 26.44 1.6%
     Petroleum Products4 . . . . . . . . . . . . . . . . . . . . . . 3.99 4.14 4.81 6.49 8.46 10.69 4.6%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.22 3.63 4.91 5.61 6.17 6.58 2.9%
     Other Imports5 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.58 0.62 1.06 0.89 0.88 0.94 2.0%
         Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.69 27.35 33.91 38.14 41.44 44.64 2.4%

  Exports
     Petroleum6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.94 1.98 1.81 1.78 1.83 1.91 -0.2%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.16 0.17 0.33 0.43 0.53 0.63 6.5%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.99 1.48 1.51 1.46 1.35 1.41 -0.2%
         Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.09 3.62 3.64 3.67 3.72 3.95 0.4%

  Discrepancy7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.86 0.94 0.39 0.18 0.07 -0.04 N/A

  Consumption
     Petroleum Products8 . . . . . . . . . . . . . . . . . . . . . . 37.16 38.03 41.41 44.41 47.50 50.59 1.4%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.96 21.95 25.88 28.75 32.39 35.57 2.3%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.61 21.43 24.15 25.15 25.68 26.20 1.0%
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.19 7.79 7.90 7.69 6.82 6.13 -1.1%
     Renewable Energy1 . . . . . . . . . . . . . . . . . . . . . . . 6.63 6.59 7.14 7.83 8.13 8.31 1.1%
     Other9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.29 0.34 0.55 0.31 0.23 0.23 -1.9%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.84 96.14 107.03 114.14 120.75 127.03 1.3%

  Net Imports - Petroleum . . . . . . . . . . . . . . . . . . . . 20.95 21.12 26.13 29.86 32.57 35.22 2.5%

  Prices (1999 dollars per unit)
   World Oil Price (dollars per barrel)10 . . . . . . . . . . . 12.02 17.35 20.83 21.37 21.89 22.41 1.2%
   Gas Wellhead Price (dollars per Mcf)11 . . . . . . . . . 2.02 2.08 2.49 2.69 2.83 3.13 2.0%
   Coal Minemouth Price (dollars per ton) . . . . . . . . . 18.02 16.98 14.68 13.83 13.38 12.70 -1.4%
   Average Electric Price (cents per kilowatthour) . . 6.8   6.7   6.2   5.9   5.9   6.0   -0.5%

1Includes grid-connected electricity from conventional  hydroelectric;  wood and wood waste; landfill gas; 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 electricity imports using renewable sources and nonmarketed renewable
energy. See Table A18 for selected nonmarketed residential and commercial renewable energy.

2Includes liquid hydrogen, methanol, supplemental natural gas, and some domestic inputs to refineries.
3Includes imports of crude oil for the Strategic Petroleum Reserve.
4Includes imports of finished petroleum products, imports of unfinished oils, alcohols, ethers, and blending components.
5Includes coal, coal coke (net), and electricity (net).
6Includes crude oil and petroleum products.
7Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.
8Includes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids for blending, such as ethanol.
9Includes net electricity imports, methanol, and liquid hydrogen.
10Average refiner acquisition cost for imported crude oil.
11Represents 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.  Data for 1998 and 1999 are model results and may differ slightly from official EIA data

reports.
Sources: 1998 natural gas values: Energy Information Administration (EIA), Natural Gas Annual 1998, DOE/EIA-0131(98) (Washington, DC, October 1999). 1998

coal minemouth prices: EIA, Coal Industry Annual 1998, DOE/EIA-0584(98) (Washington, DC, June 2000). Other 1998 values: EIA, Annual Energy Review 1999,
DOE/EIA-0384(99) (Washington, DC, July 2000). 1999 natural gas values: EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999
petroleum values: EIA, Petroleum Supply Annual 1999, DOE/EIA-0340(99/1) (Washington, DC, June 2000).  Other 1999 values: EIA, Annual Energy Review 1999,
DOE/EIA-0384(99) (Washington, DC, July 2000) and  EIA, Quarterly Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000). Projections: EIA, AEO2001
National Energy Modeling System run AEO2001.D101600A.
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Table  A2. Energy Consumption by Sector and Source
(Quadrillion Btu per Year, Unless Otherwise Noted)

Sector and Source

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

Energy Consumption

   Residential
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.78 0.86 0.88 0.81 0.77 0.75 -0.7%
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.11 0.10 0.08 0.07 0.07 0.07 -1.7%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 0.42 0.46 0.45 0.41 0.40 0.39 -0.7%
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . . 1.31 1.42 1.42 1.29 1.24 1.21 -0.7%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.67 4.85 5.46 5.69 5.99 6.30 1.3%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.04 0.04 0.05 0.05 0.05 0.05 0.5%
     Renewable Energy1 . . . . . . . . . . . . . . . . . . . . . . 0.39 0.41 0.43 0.43 0.43 0.44 0.4%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.85 3.91 4.50 4.96 5.37 5.80 1.9%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 10.26 10.62 11.86 12.43 13.08 13.81 1.3%
     Electricity Related Losses . . . . . . . . . . . . . . . . . 8.43 8.48 9.45 9.87 10.19 10.55 1.0%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.70 19.10 21.31 22.30 23.27 24.36 1.2%

   Commercial
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.42 0.36 0.41 0.41 0.40 0.39 0.4%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.09 0.10 0.10 0.11 0.11 0.11 0.4%
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.03 0.03 0.6%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 0.07 0.08 0.09 0.09 0.10 0.10 1.0%
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.03 0.03 -0.5%
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . . 0.65 0.59 0.66 0.67 0.67 0.66 0.5%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.10 3.15 3.71 3.88 4.05 4.13 1.3%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.07 0.07 0.07 0.07 0.08 0.7%
     Renewable Energy3 . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.0%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.64 3.70 4.35 4.89 5.32 5.61 2.0%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 7.54 7.59 8.87 9.59 10.19 10.55 1.6%
     Electricity Related Losses . . . . . . . . . . . . . . . . . 7.99 8.01 9.14 9.71 10.10 10.20 1.2%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.52 15.61 18.00 19.30 20.29 20.75 1.4%

   Industrial4

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.15 1.07 1.13 1.27 1.35 1.44 1.5%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 2.07 2.32 2.45 2.50 2.65 2.83 1.0%
     Petrochemical Feedstock . . . . . . . . . . . . . . . . . 1.39 1.29 1.42 1.53 1.61 1.70 1.3%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.26 0.22 0.22 0.25 0.26 0.27 1.1%
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . . . . 0.20 0.21 0.23 0.25 0.26 0.28 1.4%
     Other Petroleum5 . . . . . . . . . . . . . . . . . . . . . . . . 4.08 4.29 4.50 4.76 5.01 5.24 1.0%
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . . 9.15 9.39 9.95 10.55 11.14 11.77 1.1%
     Natural Gas6 . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.78 9.43 10.43 11.11 11.76 12.34 1.3%
     Metallurgical Coal . . . . . . . . . . . . . . . . . . . . . . . 0.76 0.75 0.69 0.61 0.55 0.50 -1.9%
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.79 1.73 1.82 1.85 1.87 1.90 0.4%
     Net Coal Coke Imports . . . . . . . . . . . . . . . . . . . 0.07 0.06 0.12 0.16 0.19 0.22 6.6%
       Coal Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . 2.61 2.54 2.62 2.62 2.61 2.62 0.1%
     Renewable Energy7 . . . . . . . . . . . . . . . . . . . . . . 2.10 2.15 2.42 2.64 2.86 3.08 1.7%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.55 3.63 3.90 4.18 4.47 4.81 1.4%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 27.19 27.15 29.32 31.10 32.84 34.63 1.2%
     Electricity Related Losses . . . . . . . . . . . . . . . . . 7.78 7.87 8.21 8.32 8.48 8.76 0.5%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.96 35.02 37.53 39.42 41.31 43.39 1.0%
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Table  A2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Sector and Source

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Transportation
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.97 5.13 6.28 6.99 7.60 8.21 2.3%
     Jet Fuel8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.36 3.46 3.90 4.51 5.22 5.97 2.6%
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . . . . 15.59 15.92 17.70 19.04 20.23 21.32 1.4%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.65 0.74 0.85 0.85 0.86 0.87 0.8%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 0.02 0.02 0.03 0.04 0.05 0.06 4.8%
     Other Petroleum9 . . . . . . . . . . . . . . . . . . . . . . . . 0.22 0.26 0.29 0.31 0.33 0.35 1.4%
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . . 24.80 25.54 29.06 31.74 34.28 36.77 1.8%
     Pipeline Fuel Natural Gas . . . . . . . . . . . . . . . . . 0.65 0.66 0.77 0.90 0.99 1.09 2.4%
     Compressed Natural Gas . . . . . . . . . . . . . . . . . 0.01 0.02 0.06 0.09 0.13 0.16 11.7%
     Renewable Energy (E85)10 . . . . . . . . . . . . . . . . 0.01 0.01 0.02 0.03 0.04 0.04 7.5%
     Methanol (M85)11 . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 6.4%
     Liquid Hydrogen . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 N/A
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.06 0.06 0.09 0.12 0.15 0.17 5.0%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 25.53 26.28 30.00 32.89 35.60 38.23 1.8%
     Electricity Related Losses . . . . . . . . . . . . . . . . . 0.13 0.13 0.19 0.23 0.28 0.30 4.2%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.66 26.41 30.18 33.12 35.87 38.54 1.8%

   Delivered Energy Consumption for All
     Sectors

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.32 7.42 8.70 9.47 10.12 10.80 1.8%
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.16 0.15 0.14 0.13 0.13 0.12 -1.0%
     Jet Fuel8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.36 3.46 3.90 4.51 5.22 5.97 2.6%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 2.58 2.88 3.03 3.05 3.20 3.38 0.8%
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . . . . 15.82 16.17 17.96 19.31 20.52 21.63 1.4%
     Petrochemical Feedstock . . . . . . . . . . . . . . . . . 1.39 1.29 1.42 1.53 1.61 1.70 1.3%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00 1.05 1.17 1.21 1.22 1.25 0.8%
     Other Petroleum12 . . . . . . . . . . . . . . . . . . . . . . . 4.27 4.53 4.77 5.04 5.31 5.57 1.0%
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . . 35.90 36.95 41.09 44.25 47.33 50.41 1.5%
     Natural Gas6 . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.21 18.11 20.43 21.68 22.91 24.02 1.4%
     Metallurgical Coal . . . . . . . . . . . . . . . . . . . . . . . 0.76 0.75 0.69 0.61 0.55 0.50 -1.9%
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.90 1.84 1.94 1.98 1.99 2.02 0.4%
     Net Coal Coke Imports . . . . . . . . . . . . . . . . . . . 0.07 0.06 0.12 0.16 0.19 0.22 6.6%
       Coal Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . 2.72 2.65 2.74 2.74 2.74 2.74 0.2%
     Renewable Energy13 . . . . . . . . . . . . . . . . . . . . . 2.58 2.65 2.95 3.19 3.42 3.65 1.5%
     Methanol (M85)11 . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 6.4%
     Liquid Hydrogen . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 N/A
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.10 11.29 12.83 14.15 15.30 16.39 1.8%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 70.51 71.65 80.05 86.01 91.71 97.22 1.5%
     Electricity Related Losses . . . . . . . . . . . . . . . . . 24.33 24.49 26.98 28.13 29.04 29.81 0.9%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.84 96.14 107.03 114.14 120.75 127.03 1.3%

   Electric Generators14

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.06 0.05 0.04 0.04 0.04 -1.4%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 1.14 1.03 0.27 0.12 0.12 0.14 -9.2%
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . . 1.26 1.08 0.32 0.16 0.16 0.18 -8.2%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.75 3.85 5.45 7.07 9.48 11.55 5.4%
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.89 18.78 21.40 22.41 22.94 23.46 1.1%
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . . 7.19 7.79 7.90 7.69 6.82 6.13 -1.1%
     Renewable Energy15 . . . . . . . . . . . . . . . . . . . . . 4.05 3.94 4.19 4.64 4.71 4.66 0.8%
     Electricity Imports16 . . . . . . . . . . . . . . . . . . . . . . 0.29 0.34 0.55 0.31 0.22 0.22 -2.0%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.43 35.78 39.81 42.28 44.34 46.20 1.2%
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Table  A2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Sector and Source

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Total Energy Consumption
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.44 7.48 8.75 9.51 10.17 10.84 1.8%
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.16 0.15 0.14 0.13 0.13 0.12 -1.0%
     Jet Fuel8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.36 3.46 3.90 4.51 5.22 5.97 2.6%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 2.58 2.88 3.03 3.05 3.20 3.38 0.8%
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . . . . 15.82 16.17 17.96 19.31 20.52 21.63 1.4%
     Petrochemical Feedstock . . . . . . . . . . . . . . . . . 1.39 1.29 1.42 1.53 1.61 1.70 1.3%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 2.14 2.08 1.44 1.33 1.35 1.38 -1.9%
     Other Petroleum12 . . . . . . . . . . . . . . . . . . . . . . . 4.27 4.53 4.77 5.04 5.31 5.57 1.0%
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . . 37.16 38.03 41.41 44.41 47.50 50.59 1.4%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.96 21.95 25.88 28.75 32.39 35.57 2.3%
     Metallurgical Coal . . . . . . . . . . . . . . . . . . . . . . . 0.76 0.75 0.69 0.61 0.55 0.50 -1.9%
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.79 20.62 23.34 24.39 24.93 25.48 1.0%
     Net Coal Coke Imports . . . . . . . . . . . . . . . . . . . 0.07 0.06 0.12 0.16 0.19 0.22 6.6%
       Coal Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . 21.61 21.43 24.15 25.15 25.68 26.20 1.0%
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . . 7.19 7.79 7.90 7.69 6.82 6.13 -1.1%
     Renewable Energy17 . . . . . . . . . . . . . . . . . . . . . 6.63 6.59 7.14 7.83 8.13 8.31 1.1%
     Methanol (M85)11 . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 6.4%
     Liquid Hydrogen . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 N/A
     Electricity Imports16 . . . . . . . . . . . . . . . . . . . . . . 0.29 0.34 0.55 0.31 0.22 0.22 -2.0%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.84 96.14 107.03 114.14 120.75 127.04 1.3%

Energy Use and Related Statistics

  Delivered Energy Use . . . . . . . . . . . . . . . . . . . . . 70.51 71.65 80.05 86.01 91.71 97.22 1.5%
  Total Energy Use . . . . . . . . . . . . . . . . . . . . . . . .  94.84 96.14 107.03 114.14 120.75 127.04 1.3%
  Population (millions) . . . . . . . . . . . . . . . . . . . . . . . 270.61 273.13 288.02 300.17 312.58 325.24 0.8%
  Gross Domestic Product (billion 1996 dollars) . . . 8,516     8,876     10,960     12,667     14,635     16,515     3.0%
  Carbon Dioxide Emissions
    (million metric tons carbon equivalent) . . . . . . . . 1,495.4     1,510.8     1,690.2     1,809.1     1,928.1     2,040.6    1.4%

          
1Includes wood used for residential heating. See Table A18 estimates of nonmarketed renewable energy consumption for geothermal heat pumps, solar thermal hot

water heating, and solar photovoltaic electricity generation.
2Includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.
3Includes commercial sector electricity cogenerated by using wood and wood waste, landfill gas, municipal solid waste, and other biomass. See Table A18 for

estimates of nonmarketed renewable energy consumption for solar thermal hot water heating and solar photovoltaic electricity generation.
4Fuel consumption includes consumption for cogeneration, which produces electricity and other useful thermal energy. 
5Includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.
6Includes lease and plant fuel and consumption by cogenerators; excludes consumption by nonutility generators.
7Includes consumption of energy from hydroelectric, wood and wood waste, municipal solid waste, and other biomass; includes cogeneration, both for sale to the

grid and for own use.
     8Includes only kerosene type.

9Includes aviation gas and lubricants.
10E85 is 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable).
11M85 is 85 percent methanol and 15 percent motor gasoline.
12Includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, petroleum coke, and

miscellaneous petroleum products.
13Includes electricity generated for sale to the grid and for own use from renewable sources, and non-electric energy from renewable sources. Excludes nonmarketed

renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal hot water heaters.
14Includes consumption of energy by all electric power generators for grid-connected power except cogenerators, which produce electricity and other useful thermal

energy.  Includes small power producers and exempt wholesale generators.
15Includes conventional hydroelectric, geothermal, wood and wood waste, municipal solid waste, other biomass, petroleum coke, wind, photovoltaic and solar thermal

sources.  Excludes cogeneration.  Excludes net electricity imports.
16In 1998 approximately 70 percent of the U.S. electricity imports were provided by renewable sources (hydroelectricity); EIA does not project future proportions for

the fuel source of imported electricity.
17Includes hydroelectric, geothermal, wood and wood waste, municipal solid waste, other biomass, wind, photovoltaic and solar thermal sources.  Includes ethanol

components of E85; excludes ethanol blends (10 percent or less) in motor gasoline.  Excludes net electricity imports and nonmarketed renewable energy consumption
for geothermal heat pumps, buildings photovoltaic systems, and solar thermal hot water heaters.

Btu = British thermal unit.  
N/A = Not applicable.
Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA

data reports. Consumption values of 0.00 are values that round to 0.00, because they are less than 0.005.
Sources: 1998 natural gas lease, plant, and pipeline fuel values: Energy Information Administration (EIA), Natural Gas Annual 1998, DOE/EIA-0131(98) (Washington,

DC, October 1999). 1998 and 1999 electric utility fuel consumption: EIA, Electric Power Annual 1998, Volume 1, DOE/EIA-0348(98)/1 (Washington, DC, April 1999).
1998 and 1999 nonutility consumption estimates: EIA,  Form EIA-860B:  "Annual Electric Generator Report - Nonutility."  Other 1998 values: EIA, AEO2001 National
Energy Modeling System run AEO2001.D101600A.  Other 1999 values: EIA, Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting
/steo/oldsteos/sep00.pdf.  Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table  A3. Energy Prices by Sector and Source
(1999 Dollars per Million Btu, Unless Otherwise Noted)

Sector and Source

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.64 13.17 12.93 13.16 13.33 13.59 0.1%
     Primary Energy1 . . . . . . . . . . . . . . . . . . . . . . . . 6.87 6.72 7.12 7.01 6.92 7.01 0.2%
       Petroleum Products2 . . . . . . . . . . . . . . . . . . . . 7.53 7.55 9.18 9.37 9.49 9.64 1.2%
         Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 6.25 6.27 7.33 7.51 7.80 7.98 1.2%
         Liquefied Petroleum Gas . . . . . . . . . . . . . . . . 10.45 10.36 12.83 13.07 12.83 12.87 1.0%
       Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.74 6.52 6.63 6.53 6.44 6.55 0.0%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.24 23.60 21.90 21.88 22.01 22.17 -0.3%

   Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.53 13.25 12.39 11.75 11.96 12.37 -0.3%
     Primary Energy1 . . . . . . . . . . . . . . . . . . . . . . . . 5.26 5.22 5.35 5.53 5.55 5.74 0.5%
       Petroleum Products2 . . . . . . . . . . . . . . . . . . . . 4.66 5.00 6.01 6.17 6.34 6.50 1.3%
         Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 4.01 4.37 5.12 5.28 5.55 5.75 1.3%
         Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . 2.42 2.63 3.64 3.69 3.77 3.85 1.8%
       Natural Gas3 . . . . . . . . . . . . . . . . . . . . . . . . . . 5.47 5.34 5.31 5.50 5.50 5.71 0.3%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.17 21.54 19.58 17.63 17.72 18.12 -0.8%

   Industrial4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.97 5.33 5.49 5.45 5.56 5.85 0.4%
     Primary Energy . . . . . . . . . . . . . . . . . . . . . . . . . 3.51 3.92 4.25 4.38 4.48 4.72 0.9%
       Petroleum Products2 . . . . . . . . . . . . . . . . . . . . 4.79 5.55 5.95 6.05 6.10 6.27 0.6%
         Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 4.11 4.65 5.29 5.45 5.73 5.94 1.2%
         Liquefied Petroleum Gas . . . . . . . . . . . . . . . . 7.27 8.50 7.94 8.01 7.75 7.83 -0.4%
         Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . 2.56 2.78 3.36 3.42 3.50 3.58 1.2%
       Natural Gas5 . . . . . . . . . . . . . . . . . . . . . . . . . . 2.73 2.79 3.17 3.31 3.45 3.76 1.4%
       Metallurgical Coal . . . . . . . . . . . . . . . . . . . . . . 1.73 1.65 1.59 1.54 1.49 1.44 -0.7%
       Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.45 1.43 1.35 1.29 1.25 1.21 -0.8%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.34 13.09 12.34 11.24 11.27 11.62 -0.6%

   Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . 7.70 8.30 9.27 9.46 9.38 9.31 0.5%
     Primary Energy . . . . . . . . . . . . . . . . . . . . . . . . . 7.68 8.29 9.25 9.45 9.36 9.29 0.5%
       Petroleum Products2 . . . . . . . . . . . . . . . . . . . . 7.68 8.28 9.25 9.44 9.36 9.29 0.5%
         Distillate Fuel6 . . . . . . . . . . . . . . . . . . . . . . . . 7.66 8.22 8.89 8.94 9.05 8.98 0.4%
         Jet Fuel7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.13 4.70 5.25 5.47 5.75 5.88 1.1%
         Motor Gasoline8 . . . . . . . . . . . . . . . . . . . . . . . 8.74 9.45 10.64 10.93 10.75 10.68 0.6%
         Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . 2.29 2.46 3.10 3.18 3.25 3.33 1.5%
         Liquefied Petroleum Gas9 . . . . . . . . . . . . . . . 11.23 12.87 14.19 14.26 13.96 13.84 0.3%
       Natural Gas10 . . . . . . . . . . . . . . . . . . . . . . . . . . 6.40 7.02 6.80 7.04 7.17 7.32 0.2%
       Ethanol (E85)11 . . . . . . . . . . . . . . . . . . . . . . . . 14.25 14.42 19.12 19.00 19.24 19.36 1.4%
       Methanol (M85)12 . . . . . . . . . . . . . . . . . . . . . . . 8.93 10.38 13.12 13.74 14.33 14.43 1.6%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.86 15.57 14.33 13.47 13.21 13.06 -0.8%

   Average End-Use Energy . . . . . . . . . . . . . . . . . 8.26 8.55 8.91 8.95 9.01 9.17 0.3%
     Primary Energy . . . . . . . . . . . . . . . . . . . . . . . . . 5.89 6.33 7.00 7.18 7.21 7.30 0.7%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.03 19.50 18.15 17.20 17.30 17.59 -0.5%

   Electric Generators13

     Fossil Fuel Average . . . . . . . . . . . . . . . . . . . . . . 1.50 1.49 1.52 1.54 1.68 1.86 1.1%
       Petroleum Products . . . . . . . . . . . . . . . . . . . . . 2.32 2.50 3.70 4.11 4.27 4.35 2.7%
         Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 3.25 4.05 4.65 4.84 5.10 5.28 1.3%
         Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . 2.22 2.42 3.52 3.88 4.00 4.07 2.5%
       Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.41 2.55 2.88 3.03 3.24 3.59 1.6%
       Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.27 1.21 1.13 1.05 1.01 0.98 -1.0%
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Table  A3. Energy Prices by Sector and Source (Continued)
(1999 Dollars per Million Btu, Unless Otherwise Noted)

Sector and Source

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Average Price to All Users14

     Petroleum Products2 . . . . . . . . . . . . . . . . . . . . . 6.81 7.44 8.43 8.64 8.61 8.61 0.7%
       Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 6.68 7.27 8.06 8.18 8.36 8.38 0.7%
       Jet Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.13 4.70 5.25 5.47 5.75 5.88 1.1%
       Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . 7.87 8.84 8.84 8.88 8.58 8.62 -0.1%
       Motor Gasoline8 . . . . . . . . . . . . . . . . . . . . . . . . 8.74 9.45 10.64 10.93 10.75 10.68 0.6%
       Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 2.29 2.48 3.26 3.33 3.41 3.49 1.6%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.02 4.05 4.24 4.27 4.28 4.50 0.5%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.29 1.23 1.15 1.07 1.03 1.00 -1.0%
     Ethanol (E85)11 . . . . . . . . . . . . . . . . . . . . . . . . . 14.25 14.42 19.12 19.00 19.24 19.36 1.4%
     Methanol (M85)12 . . . . . . . . . . . . . . . . . . . . . . . . 8.93 10.38 13.12 13.74 14.33 14.43 1.6%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.03 19.50 18.15 17.20 17.30 17.59 -0.5%

Non-Renewable Energy Expenditures
  by Sector (billion 1999 dollars)
 Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134.68 134.60 147.79 157.93 168.52 181.70 1.4%
 Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.85 99.50 108.85 111.72 120.89 129.51 1.3%
 Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104.61 110.90 121.44 126.53 135.93 150.97 1.5%
 Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191.50 212.63 270.48 302.06 323.87 344.96 2.3%
    Total Non-Renewable Expenditures . . . . . . . . . 531.64 557.64 648.57 698.23 749.21 807.14 1.8%
    Transportation Renewable Expenditures . . . . . . 0.09 0.14 0.42 0.61 0.75 0.86 9.0%
    Total Expenditures . . . . . . . . . . . . . . . . . . . . . . 531.73 557.78 648.99 698.85 749.96 808.00 1.8%

1Weighted average price includes fuels below as well as coal.
        2 This quantity is the weighted average for all petroleum products, not just those listed below.

3Excludes independent power producers.
4Includes cogenerators.
5Excludes uses for lease and plant fuel.
6 Low sulfur diesel fuel.  Price includes Federal and State taxes while excluding county and local taxes.
7Kerosene-type jet fuel.  Price includes Federal and State taxes while excluding county and local taxes.
8Sales weighted-average price for all grades. Includes Federal and State taxes and excludes county and local taxes.

     9Includes Federal and State taxes while excluding county and local taxes.
10Compressed natural gas used as a vehicle fuel.  Price includes estimated motor vehicle fuel taxes.
 11E85 is 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable).
 12M85 is 85 percent methanol  and 15 percent motor gasoline.
 13Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy. Includes small power producers and exempt

wholesale generators.
14Weighted 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:   Data for 1998 and 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1998 prices for gasoline, distillate, and jet fuel are based on prices in the Energy Information Administration (EIA), Petroleum Marketing Annual 1998,  

ftp://ftp.eia.doe.gov/pub/ oil_gas/petroleum/data_publications/petroleum_marketing_annual/historical/1998/pdf/pmaall.pdf (October 1999). 1999 prices for gasoline,
distillate, and jet fuel are based on prices in various  issues of EIA, Petroleum Marketing Monthly, DOE/EIA-0380 (99/03-2000/04) (Washington, DC, 1999-2000). 1998
and 1999 prices for all other petroleum products are derived from the EIA, State Energy Price and Expenditure  Report  1997, DOE/EIA-0376(97) (Washington, DC,
July 2000). 1998 residential, commercial, and transportation natural gas delivered prices: EIA, Natural Gas Annual 1998, DOE/EIA-0131(98) (Washington, DC, October
1999). 1998 electric generators natural gas delivered prices: Form FERC-423, "Monthly Report of Cost and Quality of Fuels for Electric Plants." 1998 and 1999 industrial
gas delivered prices are based on EIA, Manufacturing Energy Consumption Survey 1994. 1999 residential and commercial natural gas delivered prices: EIA,, Natural
Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1998 and 1999 coal prices based on EIA, Quarterly Coal Report, DOE/EIA-0121(2000/1Q)
(Washington, DC, August 2000) and EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A. 1998 residential electricity prices derived from EIA,
Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf.  1998 and 1999 electricity prices for commercial,
industrial, and transportation: EIA,  AEO2001 National Energy Modeling System run AEO2001.D101600A.  Projections: EIA, AEO2001 National Energy Modeling
System run AEO2001.D101600A.
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Table A4. Residential Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

 Key Indicators
   Households (millions)
     Single-Family . . . . . . . . . . . . . . . . . . . . . . . . . . . 74.69     75.70     81.38     85.51     89.93     94.36     1.1%
     Multifamily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.61     21.79     23.12     24.25     25.69     27.09     1.0%
     Mobile Homes . . . . . . . . . . . . . . . . . . . . . . . . . . 6.47     6.59     6.94     7.20     7.57     7.96     0.9%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102.77     104.08     111.45     116.97     123.20     129.41     1.0%

    Average House Square Footage . . . . . . . . . . . 1667     1673     1702     1724     1744     1763     0.3%

  Energy Intensity
    (million Btu per household)
    Delivered Energy Consumption . . . . . . . . . . . . . 99.9     102.1     106.4     106.3     106.2     106.7     0.2%
    Total Energy Consumption . . . . . . . . . . . . . . . . . 181.9     183.5     191.2     190.6     188.9     188.3     0.1%
    (thousand Btu per square foot)   
    Delivered Energy Consumption . . . . . . . . . . . . . 59.9     61.0     62.5     61.7     60.9     60.5     -0.0%
    Total Energy Consumption . . . . . . . . . . . . . . . . . 109.1     109.7     112.3     110.6     108.3     106.8     -0.1%

 Delivered  Energy Consumption by  Fuel
   Electricity
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 0.37 0.38 0.44 0.47 0.49 0.51 1.4%
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . 0.56 0.52 0.56 0.63 0.69 0.77 1.9%
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 0.40 0.39 0.41 0.43 0.43 0.43 0.4%
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.44 0.43 0.37 0.34 0.32 0.33 -1.3%
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 0.10 0.11 0.12 0.13 0.13 1.2%
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . . 0.21 0.22 0.24 0.26 0.27 0.29 1.4%
     Freezers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.12 0.10 0.09 0.09 0.09 -1.4%
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.33 0.34 0.41 0.46 0.49 0.52 2.0%
     Clothes Washers1 . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.04 0.04 1.3%
     Dishwashers1 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.02 0.03 0.03 1.2%
     Color Televisions . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.12 0.16 0.19 0.21 0.24 3.3%
     Personal Computers . . . . . . . . . . . . . . . . . . . . . 0.05 0.06 0.09 0.09 0.10 0.11 2.8%
     Furnace Fans . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.07 0.09 0.10 0.11 0.12 2.1%
     Other Uses2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.02 1.10 1.46 1.73 1.97 2.20 3.3%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 3.85 3.91 4.50 4.96 5.37 5.80 1.9%

   Natural Gas
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 3.05 3.22 3.70 3.85 4.06 4.31 1.4%
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 11.4%
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 1.25 1.26 1.35 1.41 1.47 1.52 0.9%
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.19 0.19 0.21 0.23 0.24 0.25 1.5%
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . . 0.06 0.07 0.08 0.09 0.10 0.11 2.4%
     Other Uses3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.11 0.11 0.12 0.11 0.11 0.11 -0.2%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 4.67 4.85 5.46 5.69 5.99 6.30 1.3%

   Distillate
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 0.66 0.73 0.76 0.69 0.66 0.65 -0.6%
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 0.13 0.13 0.13 0.12 0.11 0.10 -1.2%
     Other Uses4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 N/A
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 0.78 0.86 0.88 0.81 0.77 0.75 -0.7%

   Liquefied Petroleum Gas
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 0.28 0.31 0.31 0.28 0.27 0.27 -0.7%
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 0.11 0.10 0.09 0.09 0.09 -1.0%
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.03 0.03 -0.2%
     Other Uses3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.01 0.01 0.01 0.01 0.01 -0.5%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 0.42 0.46 0.45 0.41 0.40 0.39 -0.7%

   Marketed Renewables (wood)5 . . . . . . . . . . . . . . 0.39 0.41 0.43 0.43 0.43 0.44 0.4%
   Other Fuels6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.15 0.14 0.13 0.12 0.12 0.12 -0.9%
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Table A4. Residential Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Delivered Energy Consumption by End-Use 
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 4.90 5.18 5.77 5.84 6.03 6.29 0.9%
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . 0.56 0.52 0.57 0.63 0.70 0.77 1.9%
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 1.87 1.89 1.99 2.05 2.10 2.14 0.6%
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.44 0.43 0.37 0.34 0.32 0.33 -1.3%
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.32 0.32 0.35 0.38 0.40 0.42 1.2%
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . . 0.28 0.28 0.32 0.35 0.37 0.40 1.7%
     Freezers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.12 0.10 0.09 0.09 0.09 -1.4%
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.33 0.34 0.41 0.46 0.49 0.52 2.0%
     Clothes Washers . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.04 0.04 1.3%
     Dishwashers . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.02 0.03 0.03 1.2%
     Color Televisions . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.12 0.16 0.19 0.21 0.24 3.3%
     Personal Computers . . . . . . . . . . . . . . . . . . . . . 0.05 0.06 0.09 0.09 0.10 0.11 2.8%
     Furnace Fans . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.07 0.09 0.10 0.11 0.12 2.1%
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.14 1.23 1.58 1.86 2.09 2.32 3.1%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 10.26 10.62 11.86 12.43 13.08 13.81 1.3%

   Electricity Related Losses . . . . . . . . . . . . . . . . 8.43 8.48 9.45 9.87 10.19 10.55 1.0%

   Total Energy Consumption by End-Use . . . . .
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 5.71 6.01 6.69 6.76 6.96 7.22 0.9%
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . 1.79 1.64 1.75 1.87 2.01 2.17 1.3%
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . . 2.74 2.75 2.86 2.90 2.92 2.93 0.3%
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.41 1.35 1.15 1.02 0.94 0.92 -1.8%
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.54 0.54 0.59 0.61 0.63 0.66 0.9%
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . . 0.75 0.75 0.82 0.86 0.89 0.93 1.0%
     Freezers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.39 0.37 0.30 0.27 0.25 0.25 -2.0%
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.06 1.08 1.26 1.38 1.42 1.46 1.5%
     Clothes Washers . . . . . . . . . . . . . . . . . . . . . . . . 0.09 0.09 0.10 0.10 0.11 0.11 0.7%
     Dishwashers . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.07 0.07 0.07 0.08 0.08 0.7%
     Color Televisions . . . . . . . . . . . . . . . . . . . . . . . . 0.37 0.38 0.51 0.57 0.62 0.67 2.7%
     Personal Computers . . . . . . . . . . . . . . . . . . . . . 0.17 0.20 0.29 0.28 0.29 0.32 2.2%
     Furnace Fans . . . . . . . . . . . . . . . . . . . . . . . . . . 0.23 0.24 0.27 0.29 0.31 0.33 1.5%
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.37 3.62 4.65 5.30 5.84 6.32 2.7%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.70 19.10 21.31 22.30 23.27 24.36 1.2%

   Non-Marketed Renewables
     Geothermal8 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.03 0.03 0.03 2.9%
     Solar9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.01 0.01 0.01 0.01 0.01 0.5%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.03 0.03 0.03 0.04 2.4%

 1Does not include electric water heating portion of load.
     2Includes small electric devices, heating elements, and motors.
        3Includes such appliances as swimming pool heaters, outdoor grills, and outdoor lighting (natural gas).  

         4Includes such appliances as swimming pool and hot tub heaters.
 5Includes wood used for primary and secondary heating in wood stoves or fireplaces as reported in the Residential Energy Consumption Survey 1997.
 6Includes kerosene and coal.
 7Includes all other uses listed above.
 8Includes primary energy displaced by geothermal heat pumps in space heating and cooling applications.
 9Includes primary energy displaced by solar thermal water heaters and electricity generated using photovoltaics.

     N/A = Not applicable.
Btu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding.    Data for 1998 and 1999 are model results and may differ slightly from official EIA

data reports.
Sources: 1998 and 1999: Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/

oldsteos/sep00.pdf.  Projections:  EIA, AEO2001  National Energy Modeling System run AEO2001.D101600A.
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Table A5. Commercial Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption

Reference Case Annual
 Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

 Key Indicators

   Total Floor Space (billion square feet)
     Surviving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.8     60.8     69.0     74.0     78.1     80.7     1.4%
     New Additions . . . . . . . . . . . . . . . . . . . . . . . . . 1.8     2.0     1.8     1.8     1.5     1.3     -2.1%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61.5     62.8     70.9     75.8     79.6     81.9     1.3%
     
   Energy Consumption Intensity
     (thousand Btu per square foot)
     Delivered Energy Consumption . . . . . . . . . . . 122.5     120.9     125.2     126.6     128.0     128.8     0.3%
     Electricity Related Losses . . . . . . . . . . . . . . . . 129.8     127.6     129.0     128.2     126.8     124.5     -0.1%
     Total Energy Consumption . . . . . . . . . . . . . . . 252.2     248.5     254.1     254.8     254.9     253.2     0.1%

 Delivered Energy Consumption by Fuel

   Purchased Electricity
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.13 0.14 0.16 0.16 0.16 0.16 0.6%
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 0.46 0.43 0.44 0.46 0.46 0.46 0.4%
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.14 0.14 0.15 0.16 0.16 0.16 0.4%
     Ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.17 0.17 0.19 0.21 0.21 0.21 0.9%
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.03 0.03 -0.5%
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.19 1.21 1.33 1.42 1.48 1.47 0.9%
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.18 0.18 0.20 0.21 0.22 0.22 1.0%
     Office Equipment (PC) . . . . . . . . . . . . . . . . . . 0.09 0.10 0.18 0.24 0.28 0.29 5.1%
     Office Equipment (non-PC) . . . . . . . . . . . . . . . 0.28 0.30 0.41 0.51 0.60 0.69 4.1%
     Other Uses2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.97 0.99 1.25 1.48 1.71 1.91 3.2%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 3.64 3.70 4.35 4.89 5.32 5.61 2.0%

   Natural Gas3

     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 1.34 1.42 1.67 1.74 1.80 1.81 1.2%
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.02 0.02 0.02 0.03 0.03 2.9%
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.63 0.64 0.72 0.77 0.82 0.84 1.3%
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.20 0.21 0.23 0.25 0.26 0.27 1.3%
     Other Uses4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.92 0.87 1.07 1.11 1.14 1.18 1.4%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 3.10 3.15 3.71 3.88 4.05 4.13 1.3%

   Distillate
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.22 0.23 0.25 0.25 0.25 0.24 0.2%
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.09 0.09 0.09 0.09 0.08 0.08 -0.2%
     Other Uses5 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.04 0.07 0.07 0.07 0.07 2.7%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 0.42 0.36 0.41 0.41 0.40 0.39 0.4%

   Other Fuels6 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.29 0.30 0.32 0.33 0.34 0.34 0.6%

   Marketed Renewable Fuels
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.0%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.0%

   Delivered Energy Consumption by End-Use
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 1.69 1.79 2.08 2.15 2.21 2.21 1.0%
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 0.47 0.44 0.46 0.48 0.49 0.49 0.5%
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.86 0.87 0.96 1.01 1.06 1.08 1.0%
     Ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.17 0.17 0.19 0.21 0.21 0.21 0.9%
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.23 0.24 0.26 0.28 0.29 0.30 1.1%
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.19 1.21 1.33 1.42 1.48 1.47 0.9%
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.18 0.18 0.20 0.21 0.22 0.22 1.0%
     Office Equipment (PC) . . . . . . . . . . . . . . . . . . 0.09 0.10 0.18 0.24 0.28 0.29 5.1%
     Office Equipment (non-PC) . . . . . . . . . . . . . . . 0.28 0.30 0.41 0.51 0.60 0.69 4.1%
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.38 2.29 2.79 3.07 3.35 3.58 2.2%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 7.54 7.59 8.87 9.59 10.19 10.55 1.6%
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Table A5. Commercial Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption

Reference Case Annual
 Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Electricity Related Losses . . . . . . . . . . . . . . . 7.99 8.01 9.14 9.71 10.10 10.20 1.2%

   Total Energy Consumption by End-Use 
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 1.98 2.09 2.42 2.48 2.52 2.50 0.9%
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 1.47 1.36 1.38 1.39 1.37 1.33 -0.1%
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 1.17 1.19 1.28 1.33 1.37 1.37 0.7%
     Ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.55 0.55 0.60 0.61 0.61 0.59 0.3%
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.30 0.31 0.33 0.34 0.35 0.35 0.6%
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.79 3.83 4.11 4.26 4.29 4.15 0.4%
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.57 0.58 0.62 0.64 0.64 0.63 0.4%
     Office Equipment (PC) . . . . . . . . . . . . . . . . . . 0.30 0.33 0.55 0.71 0.81 0.83 4.5%
     Office Equipment (non-PC) . . . . . . . . . . . . . . . 0.89 0.94 1.28 1.52 1.74 1.94 3.5%
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.51 4.43 5.43 6.03 6.59 7.05 2.2%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.52 15.61 18.00 19.30 20.29 20.75 1.4%

   Non-Marketed Renewable Fuels
     Solar8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.03 0.03 0.03 1.5%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.03 0.03 0.03 1.5%

1Includes fuel consumption for district services.
2Includes miscellaneous uses, such as service station equipment, automated teller machines, telecommunications equipment, and medical equipment.
3Excludes estimated consumption from independent power producers.
4Includes miscellaneous uses, such as pumps, emergency electric generators, cogeneration in commercial buildings, and manufacturing performed in commercial

buildings.
5Includes miscellaneous uses, such as cooking, emergency electric generators, and cogeneration in commercial buildings.
6Includes residual fuel oil, liquefied petroleum gas, coal, motor gasoline, and kerosene.
7Includes miscellaneous uses, such as service station equipment, automated teller machines, telecommunications equipment, medical equipment, pumps, lighting,

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

8Includes primary energy displaced by solar thermal space heating and water heating, and electricity generation by solar photovoltaic systems.
     N/A = Not applicable.

Btu = British thermal unit.
PC = Personal computer.
Note: Totals may not equal sum of components due to independent rounding.    Data for 1998 and 1999 are model results and may differ slightly from official EIA

data reports.
Sources: 1998 and 1999:  Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/

oldsteos/sep00.pdf.   Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table A6. Industrial Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

 Key Indicators

   Value of Gross Output (billion 1992 dollars)
     Manufacturing . . . . . . . . . . . . . . . . . . . . . . . . . . 3,704     3,749     4,399     5,089     5,828     6,726     2.8%
     Nonmanufacturing . . . . . . . . . . . . . . . . . . . . . . . 950     972     1,070     1,162     1,265     1,370     1.6%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,654     4,722     5,469     6,251     7,093     8,096     2.6%

   Energy Prices (1999 dollars per million Btu) 
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.34 13.09 12.34 11.24 11.27 11.62 -0.6%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.73 2.79 3.17 3.31 3.45 3.76 1.4%
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.45 1.43 1.35 1.29 1.25 1.21 -0.8%
     Residual Oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.56 2.78 3.36 3.42 3.50 3.58 1.2%
     Distillate Oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.11 4.65 5.29 5.45 5.73 5.94 1.2%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 7.27 8.50 7.94 8.01 7.75 7.83 -0.4%
     Motor Gasoline . . . . . . . . . . . . . . . . . . . . . . . . . 8.74 9.42 10.61 10.90 10.70 10.64 0.6%
     Metallurgical Coal . . . . . . . . . . . . . . . . . . . . . . . 1.73 1.65 1.59 1.54 1.49 1.44 -0.7%

 Energy Consumption

   Consumption1

     Purchased Electricity . . . . . . . . . . . . . . . . . . . . . 3.55 3.63 3.90 4.18 4.47 4.81 1.4%
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.78 9.43 10.43 11.11 11.76 12.34 1.3%
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.79 1.73 1.82 1.85 1.87 1.90 0.4%
     Metallurgical Coal and Coke3 . . . . . . . . . . . . . . 0.82 0.81 0.80 0.76 0.74 0.72 -0.5%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.26 0.22 0.22 0.25 0.26 0.27 1.1%
     Distillate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.15 1.07 1.13 1.27 1.35 1.44 1.5%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 2.07 2.32 2.45 2.50 2.65 2.83 1.0%
     Petrochemical Feedstocks . . . . . . . . . . . . . . . . 1.39 1.29 1.42 1.53 1.61 1.70 1.3%
     Other Petroleum4 . . . . . . . . . . . . . . . . . . . . . . . . 4.28 4.50 4.72 5.00 5.27 5.52 1.0%
     Renewables5 . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.10 2.15 2.42 2.64 2.86 3.08 1.7%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 27.19 27.15 29.32 31.10 32.84 34.63 1.2%
     Electricity Related Losses . . . . . . . . . . . . . . . . . 7.78 7.87 8.21 8.32 8.48 8.76 0.5%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.96 35.02 37.53 39.42 41.31 43.39 1.0%

   Consumption per Unit of Output1 
     (thousand Btu per 1992 dollars)
     Purchased Electricity . . . . . . . . . . . . . . . . . . . . . 0.76 0.77 0.71 0.67 0.63 0.59 -1.2%
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.10 2.00 1.91 1.78 1.66 1.52 -1.3%
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.38 0.37 0.33 0.30 0.26 0.23 -2.1%
     Metallurgical Coal and Coke3 . . . . . . . . . . . . . . 0.18 0.17 0.15 0.12 0.10 0.09 -3.1%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.06 0.05 0.04 0.04 0.04 0.03 -1.4%
     Distillate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.25 0.23 0.21 0.20 0.19 0.18 -1.1%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 0.44 0.49 0.45 0.40 0.37 0.35 -1.6%
     Petrochemical Feedstocks . . . . . . . . . . . . . . . . 0.30 0.27 0.26 0.24 0.23 0.21 -1.2%
     Other Petroleum4 . . . . . . . . . . . . . . . . . . . . . . . . 0.92 0.95 0.86 0.80 0.74 0.68 -1.6%
     Renewables5 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.45 0.46 0.44 0.42 0.40 0.38 -0.9%
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . . 5.84 5.75 5.36 4.98 4.63 4.28 -1.4%
     Electricity Related Losses . . . . . . . . . . . . . . . . . 1.67 1.67 1.50 1.33 1.20 1.08 -2.0%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.51 7.42 6.86 6.31 5.82 5.36 -1.5%

1Fuel consumption includes consumption for cogeneration.
2Includes lease and plant fuel. 
3Includes net coke coal imports.
4Includes petroleum coke, asphalt, road oil, lubricants, motor gasoline, still gas, and miscellaneous petroleum products.
5Includes 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.   Data for 1998 and 1999 are model results and may differ slightly from official EIA

data reports.
Sources: 1998 prices for gasoline and distillate are based on prices in the Energy Information Administration (EIA), Petroleum Marketing Annual 1998,  

ftp://ftp.eia.doe.gov/pub/ oil_gas/petroleum/data_publications/petroleum_marketing_annual/historical/1998/pdf/pmaall.pdf (October 1999). 1999 prices for gasoline and
distillate are based on prices in various issues of EIA, Petroleum Marketing Monthly, DOE/EIA-0380 (99/03-2000/04) (Washington, DC, 1999-2000). 1998 and 1999
coal prices are based  on EIA, Quarterly Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000) and EIA, AEO2001 National Energy Modeling System
run AEO2001.D101600A. 1998 and 1999 electricity prices: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.  Other 1998 values and other
1999 prices derived from EIA, State Energy Data Report 1997, DOE/EIA-0214(97) (Washington, DC, September 1999).   Other 1999 values: EIA, Short-Term Energy
Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf.   Projections: EIA, AEO2001 National Energy Modeling System run
AEO2001.D101600A.
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Table A7.  Transportation Sector Key Indicators and Delivered Energy Consumption

Key Indicators and Consumption

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

 Key Indicators
  Level of Travel (billions)
   Light-Duty Vehicles <8,500 pounds (VMT) . . . . . 2329     2394     2771     3066     3334     3577     1.9%
   Commercial Light Trucks (VMT)1 . . . . . . . . . . . . 71     73     84     93     103     113     2.1%
   Freight Trucks >10,000 pounds (VMT) . . . . . . . . 200     204     248     280     313     352     2.6%
   Air (seat miles available) . . . . . . . . . . . . . . . . . . . 1067     1099     1313     1592     1934     2317     3.6%
   Rail (ton miles traveled) . . . . . . . . . . . . . . . . . . . 1347     1357     1578     1706     1826     1967     1.8%
   Domestic Shipping  (ton miles traveled) . . . . . . . 657     661     733     775     832     890     1.4%

 Energy Efficiency Indicators
  New Light-Duty Vehicle (miles per gallon)2 . . . . . 24.5     24.2     26.0     27.1     27.6     28.0     0.7%
     New Car (miles per gallon)2 . . . . . . . . . . . . . . . 28.3     27.9     30.9     32.3     32.4     32.5     0.7%
     New Light Truck (miles per gallon)2 . . . . . . . . . 20.9     20.8     22.2     23.2     24.0     24.7     0.8%
  Light-Duty Fleet (miles per gallon)3 . . . . . . . . . . . 20.5     20.5     20.7     20.9     21.2     21.5     0.2%
  New Commercial Light Truck (MPG)1 . . . . . . . . . 20.3     20.1     21.2     22.0     22.8     23.4     0.7%
  Stock Commercial Light Truck (MPG)1 . . . . . . . . 14.7     14.8     15.6     16.1     16.6     17.0     0.7%
  Aircraft Efficiency (seat miles per gallon) . . . . . . . 51.3     51.7     54.0     56.1     58.2     60.3     0.7%
  Freight Truck Efficiency (miles per gallon) . . . . . . 6.0     6.0     6.2     6.4     6.7     6.9     0.7%
  Rail Efficiency (ton miles per thousand Btu) . . . . 2.7     2.8     2.9     3.1     3.3     3.4     1.0%
  Domestic Shipping Efficiency  
    (ton miles per thousand Btu) . . . . . . . . . . . . . . . 2.3     2.3     2.5     2.7     2.8     3.0     1.2%

 Energy Use by Mode (quadrillion Btu)
  Light-Duty Vehicles . . . . . . . . . . . . . . . . . . . . . . . 14.52 14.88 16.97 18.51 19.83 20.98 1.7%
  Commercial Light Trucks1 . . . . . . . . . . . . . . . . . . 0.61 0.62 0.67 0.73 0.78 0.83 1.4%
  Freight Trucks4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.40 4.54 5.30 5.78 6.24 6.74 1.9%
  Air5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.40 3.50 3.95 4.56 5.28 6.04 2.6%
  Rail6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.57 0.57 0.63 0.65 0.67 0.69 0.9%
  Marine7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.20 1.29 1.44 1.46 1.49 1.52 0.8%
  Pipeline Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.65 0.66 0.77 0.90 0.99 1.09 2.4%
  Lubricants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.17 0.22 0.25 0.26 0.29 0.31 1.6%
   Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.53 26.28 30.00 32.89 35.60 38.23 1.8%

Energy Use by Mode
  (million barrels per day oil equivalent)
  Light-Duty Vehicles . . . . . . . . . . . . . . . . . . . . . . . 7.57 7.76 8.90 9.70 10.39 10.99 1.7%
  Commercial Light Trucks1 . . . . . . . . . . . . . . . . . . 0.32 0.32 0.35 0.38 0.41 0.43 1.4%
  Freight Trucks4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.96 2.03 2.38 2.60 2.81 3.04 1.9%
  Railroad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.23 0.23 0.25 0.26 0.26 0.27 0.8%
  Domestic Shipping . . . . . . . . . . . . . . . . . . . . . . . . 0.13 0.13 0.14 0.13 0.14 0.14 0.2%
  International Shipping . . . . . . . . . . . . . . . . . . . . . 0.26 0.30 0.35 0.35 0.36 0.36 0.9%
  Air5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.43 1.46 1.67 1.95 2.28 2.63 2.8%
  Military Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.26 0.28 0.29 0.32 0.34 0.36 1.1%
  Bus Transportation . . . . . . . . . . . . . . . . . . . . . . . . 0.09 0.09 0.09 0.09 0.09 0.09 0.2%
  Rail Transportation6 . . . . . . . . . . . . . . . . . . . . . . . 0.04 0.04 0.04 0.05 0.05 0.05 1.7%
  Recreational Boats . . . . . . . . . . . . . . . . . . . . . . . . 0.16 0.16 0.17 0.18 0.19 0.20 1.0%
  Lubricants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.10 0.12 0.12 0.14 0.15 1.6%
  Pipeline Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.33 0.33 0.39 0.45 0.50 0.55 2.4%
   Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.87 13.24 15.15 16.59 17.94 19.26 1.8%

  
1Commercial trucks 8,500 to 10,000 pounds.
2Environmental Protection Agency rated miles per gallon.
3Combined car and light truck “on-the-road” estimate.
4Includes energy use by buses and military distillate consumption.
5Includes jet fuel and aviation gasoline.
6Includes passenger rail.
7Includes military residual fuel use and recreation boats.
Btu = British thermal unit.
VMT=Vehicle miles traveled.
MPG = Miles per gallon.
Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA data

reports.
Sources: 1998:  Energy Information Administration (EIA), Natural Gas Annual 1998, DOE/EIA-0131(98) (Washington, DC, October 1999); Federal Highway

Administration, Highway Statistics 1998 (Washington, DC, November 1999); Oak Ridge National Laboratory, Transportation Energy Data Book: 12, 13, 14, 15, 16, 17,
18, and 19 (Oak Ridge, TN, September 1999); National Highway Traffic and Safety Administration, Summary of Fuel Economy Performance, (Washington, DC, February
2000); EIA, Household Vehicle Energy Consumption 1994, DOE/EIA-0464(94) (Washington, DC, August 1997); U.S. Dept. of Commerce, Bureau of the Census, "Vehicle
Inventory and Use Survey," EC97TV, (Washington, DC, October 1999); EIA, Describing Current and Potential Markets for Alternative-Fuel Vehicles, DOE/EIA-0604(96)
(Washington, DC, March 1996); EIA, Alternatives To Traditional Transportation Fuels 1998, http://www.eia.doe.gov/cneaf/alt_trans98/table1.html; and EIA, State Energy
Data Report 1997, DOE/EIA-0214(97) (Washington, DC, September 1999). 1999: U.S. Department of Transportation, Research and Special Programs Administration,
Air Carrier Statistics Monthly, December 1999/1998 (Washington, DC, 1999); EIA, Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/
forecasting/steo/oldsteos/sep00.pdf; EIA, Fuel Oil and Kerosene Sales 1998, DOE/EIA-0535(98) (Washington, DC, August 1999); and United States Department of
Defense, Defense Fuel Supply Center. Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table A8. Electricity Supply, Disposition, Prices, and Emissions
(Billion Kilowatthours, Unless Otherwise Noted)

Supply, Disposition, and Prices

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

 Generation by Fuel Type
   Electric Generators1

     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1826 1833 2085 2196 2246 2298 1.1%
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 100 32 17 17 19 -7.7%
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346 371 584 900 1266 1587 7.2%
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . . . 674 730 740 720 639 574 -1.1%
     Pumped Storage . . . . . . . . . . . . . . . . . . . . . . . . . -2 -1 -1 -1 -1 -1 N/A
     Renewable Sources3 . . . . . . . . . . . . . . . . . . . . . . 359 353 370 390 395 396 0.5%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3317 3386 3810 4222 4563 4872 1.7%
     Nonutility Generation for Own Use . . . . . . . . . . . 16 16 17 16 16 16 -0.0%
     Distributed Generation . . . . . . . . . . . . . . . . . . . . 0 0 1 3 4 6 N/A

     Cogenerators4

       Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 47 52 52 52 52 0.5%
       Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 9 10 10 10 10 0.4%
       Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197 206 239 257 276 299 1.8%
       Other Gaseous Fuels5 . . . . . . . . . . . . . . . . . . . . 8 4 6 7 7 8 3.3%
       Renewable Sources3 . . . . . . . . . . . . . . . . . . . . . 31 31 34 39 44 48 2.0%
       Other6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5 5 5 5 5 0.3%
         Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310 302 347 370 394 422 1.6%

   Other End-Use Generators7 . . . . . . . . . . . . . . . . 6 5 5 5 5 5 0.6%

   Sales to Utilities . . . . . . . . . . . . . . . . . . . . . . . . . . . 158 151 171 176 187 200 1.4%
   Generation for Own Use . . . . . . . . . . . . . . . . . . . . 158 156 181 199 213 227 1.8%

   Net Imports8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 32 52 29 21 21 -2.0%

 Electricity Sales by Sector
   Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1128 1146 1318 1455 1573 1701 1.9%
   Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1068 1083 1274 1432 1559 1643 2.0%
   Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1040 1063 1144 1226 1309 1411 1.4%
   Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 17 26 35 43 49 5.0%
     Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3253 3309 3761 4147 4484 4804 1.8%

 End-Use Prices (1999 cents per kilowatthour)9

   Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.3    8.1    7.5    7.5    7.5    7.6    -0.3%
   Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.6    7.3    6.7    6.0    6.0    6.2    -0.8%
   Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.6    4.5    4.2    3.8    3.8    4.0    -0.6%
   Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.4    5.3    4.9    4.6    4.5    4.5    -0.8%
     All Sectors Average . . . . . . . . . . . . . . . . . . . . . 6.8    6.7    6.2    5.9    5.9    6.0    -0.5%

Prices by Service Category 
(1999 cents per kilowatthour) 9

    Generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3   4.1   3.6    3.2    3.2    3.4    -0.9%
    Transmission . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.6   0.6   0.6    0.7    0.7    0.7    0.7%
    Distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0   2.0   2.0    2.0    2.0    2.0    -0.0%

Emissions (million short tons)
   Sulfur Dioxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.13   12.46   10.30    9.28    9.33    8.95    -1.6%
   Nitrogen Oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.83   5.45   4.25    4.22    4.33    4.42    -1.0%

1Includes grid-connected generation at all utilities and nonutilities except for cogenerators. Includes small power producers and  exempt wholesale generators.
2Includes electricity generation by fuel cells.
3Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, landfill gas, other biomass, solar, and wind power.
4Cogenerators produce electricity and other useful thermal energy.  Includes sales to utilities and generation for own use.
5Other gaseous fuels include refinery and still gas.
6Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor. 
7Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some

power to the grid.
8In 1999 approximately 70 percent of the U.S. electricity imports were provided by renewable sources (hydroelectricity); EIA does not project future proportions for

the fuel source of imported electricity.
9Prices represent average revenue per kilowatthour.
Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA

data reports.
Sources: 1998: Electric generators and cogenerators generation, sales to utilities, net imports, residential, industrial, and total electricity sales, and emissions: Energy

Information Administration (EIA), Electric Power Annual 1998, Volume 2, DOE/EIA-0348(98)/2 (Washington, DC, Decemberl 1999), and supporting databases.   Other
generators: EIA, Form EIA-860B: "Annual Electric Generator Report - Nonutility" and Department of Energy, Office of Energy Efficiency and Renewable Energy
estimates.  Commercial and transportation electricity sales:  EIA estimates based on Oak Ridge National Laboratory, Transportation Energy Data Book 19  (Oak Ridge,
TN, 1999 September 1999).  Prices:   EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A. 1999 and projections:  EIA, AEO2001 National
Energy Modeling System run AEO2001.D101600A.
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Table  A9. Electricity Generating Capability
(Gigawatts)

Net Summer Capability1

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

 Electric Generators2

   Capability
     Coal Steam . . . . . . . . . . . . . . . . . . . . . . . . . . . 304.9 306.0 300.9 315.0 315.3 316.4 0.2%
     Other Fossil Steam3 . . . . . . . . . . . . . . . . . . . . 138.2 138.2 128.5 120.4 117.3 116.1 -0.8%
     Combined Cycle . . . . . . . . . . . . . . . . . . . . . . . 19.2 20.2 49.5 126.0 181.3 229.1 12.2%
     Combustion Turbine/Diesel . . . . . . . . . . . . . . . 66.8 75.2 130.6 164.1 184.6 210.7 5.0%
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . 97.1 97.4 97.5 93.7 79.5 71.6 -1.5%
     Pumped Storage . . . . . . . . . . . . . . . . . . . . . . . 19.3 19.3 19.5 19.5 19.5 19.5 0.0%
     Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.1 0.3 0.3 34.2%
     Renewable Sources4 . . . . . . . . . . . . . . . . . . . . 87.3 88.1 92.1 95.4 96.5 97.0 0.5%
     Distributed Generation5 . . . . . . . . . . . . . . . . . . 0.0 0.0 2.0 6.0 8.8 12.7 N/A
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732.8 744.6 818.6 934.3 994.4 1060.7 1.7%

   Cumulative Planned Additions6

     Coal Steam . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 N/A
     Other Fossil Steam3 . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.1 0.1 0.1 0.1 N/A
     Combined Cycle . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 8.3 8.3 8.3 8.3 N/A
     Combustion Turbine/Diesel . . . . . . . . . . . . . . . 0.0 0.0 0.7 0.7 0.7 0.7 N/A
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 N/A
     Pumped Storage . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 N/A
     Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.1 0.3 0.3 N/A
     Renewable Sources4 . . . . . . . . . . . . . . . . . . . . 0.0 0.0 2.4 4.3 5.1 5.4 N/A
     Distributed Generation5 . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 N/A
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 11.5 13.6 14.5 14.8 N/A

   Cumulative Unplanned Additions6

     Coal Steam . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 2.4 18.5 19.5 21.8 N/A
     Other Fossil Steam3 . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 N/A
     Combined Cycle . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 20.9 97.5 152.8 200.5 N/A
     Combustion Turbine/Diesel . . . . . . . . . . . . . . . 0.0 0.0 58.3 93.1 114.3 140.5 N/A
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 N/A
     Pumped Storage . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 N/A
     Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 N/A
     Renewable Sources4 . . . . . . . . . . . . . . . . . . . . 0.0 0.0 1.3 2.6 2.9 3.1 N/A
     Distributed Generation5 . . . . . . . . . . . . . . . . . . 0.0 0.0 2.0 6.0 8.8 12.7 N/A
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 84.9 217.7 298.3 378.7 N/A

   Cumulative Total Additions . . . . . . . . . . . . . . 0.0 0.0 96.4 231.3 312.8 393.4 N/A

   Cumulative Retirements7

     Coal Steam . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 11.5 13.5 14.2 15.4 N/A
     Other Fossil Steam3 . . . . . . . . . . . . . . . . . . . . 0.0 0.0 9.6 17.7 20.8 22.0 N/A
     Combined Cycle . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.1 0.1 0.1 N/A
     Combustion Turbine/Diesel . . . . . . . . . . . . . . . 0.0 0.0 3.8 5.1 5.8 5.9 N/A
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 3.7 18.0 25.9 N/A
     Pumped Storage . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 N/A
     Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 N/A
     Renewable Sources4 . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.1 0.1 0.1 0.1 N/A
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 25.1 40.3 59.0 69.4 N/A
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Table  A9. Electricity Generating Capability (Continued)
(Gigawatts)

Net Summer Capability1

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

 Cogenerators8

   Capability
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.2 8.4 8.9 8.9 8.9 8.9 0.3%
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 2.7 2.7 2.8 2.8 2.8 0.2%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.3 33.8 40.0 43.0 45.7 49.0 1.8%
     Other Gaseous Fuels . . . . . . . . . . . . . . . . . . . 0.2 0.2 0.8 0.9 1.0 1.1 7.2%
     Renewable Sources4 . . . . . . . . . . . . . . . . . . . . 5.3 5.3 5.9 6.8 7.5 8.2 2.1%
     Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1 1.1 0.9 0.9 0.9 0.9 -1.1%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.9 51.6 59.2 63.2 66.8 70.9 1.5%

   Cumulative Additions6 . . . . . . . . . . . . . . . . . . 0.0 0.0 7.6 11.5 15.2 19.2 N/A

  Other End-Use Generators9

     Renewable Sources10 . . . . . . . . . . . . . . . . . . . 1.0 1.0 1.1 1.3 1.3 1.3 1.4%
     Cumulative Additions . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.1 0.3 0.3 0.3 N/A
     

   1Net 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.
   2Includes grid-connected utilities and nonutilities except for cogenerators.  Includes small power producers and exempt wholesale generators.
   3Includes oil-, gas-, and dual-fired capability.
   4Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, landfill gas, other biomass, solar and wind power.
   5Primarily peak-load capacity fueled by natural gas.
   6Cumulative additions after December 31, 1999.
   7Cumulative total retirements after December 31, 1999.
   8Nameplate capacity is reported for nonutilities on Form EIA-860B:  "Annual Electric Generator  Report - Nonutility."  Nameplate capacity is designated by the
manufacturer. The nameplate capacity has been converted to the net summer capability based on historic relationships.
   9Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some
power to the grid.  Excludes off-grid photovoltaics and other generators not connected to the distribution or transmission systems.
  10See Table A17 for more detail.
   N/A = Not applicable.
   Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA data
reports. Net summer capability has been estimated for nonutility generators to be consistent with capability estimates for electric utility generators.
   Sources: 1998 electric utilities capability and projected planned additions: Energy Information Administration (EIA), Form EIA-860A:  "Annual Electric Generator Report
- Utility." 1998 nonutilities including cogenerators capability and projected planned additions: EIA, Form EIA-860B:  "Annual Electric Generator Report - Nonutility" and
NewGen Data and Analysis, RDI Consulting/FT Energy (Boulder, CO, August 2000).  1998 other generators capability: EIA, Form EIA-860B:  "Annual Electric Generator
Report - Nonutility" and Department of Energy, Office of Energy Efficiency and Renewable Energy estimates. 1999 and projections:  EIA, AEO2001 National Energy
Modeling System run AEO2001.D101600A. 
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Table A10.  Electricity Trade
 (Billion Kilowatthours, Unless Otherwise Noted)

Electricity Trade

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

Interregional Electricity Trade

   Gross Domestic Firm Power Trade . . . . . . . . . . . . 197.2   182.2   125.3   102.9   45.7   0.0   N/A
   Gross Domestic Economy Trade . . . . . . . . . . . . . 154.6   147.2   201.6   183.3   195.5   209.0   1.7%
     Gross Domestic Trade . . . . . . . . . . . . . . . . . . . 351.7   329.4   326.9   286.2   241.3   209.0   -2.1%

   Gross Domestic Firm Power Sales
     (million 1999 dollars) . . . . . . . . . . . . . . . . . . . . . . 9293.3   8588.0   5906.0   4851.0   2156.0   0.0   N/A
   Gross Domestic Economy Sales  
     (million 1999 dollars) . . . . . . . . . . . . . . . . . . . . . . 4753.0   4331.0   6060.0   5042.0   5513.0   6291.0   1.8%
     Gross Domestic Sales
       (million 1999 dollars) . . . . . . . . . . . . . . . . . . . . 14046.4   12919.0   11965.0   9893.0   7669.0   6291.0   -3.4%

 International Electricity Trade
 

   Firm Power Imports From Canada and Mexico1 21.3   27.0   10.7   5.8   2.6   0.0   N/A
   Economy Imports From Canada and Mexico1 . . . . 24.1   20.6   58.1   39.7   30.0   28.6   1.6%
    Gross Imports From Canada and Mexico1 . . . . 45.4   47.6   68.7   45.5   32.6   28.6   -2.4%

   Firm Power Exports To Canada and Mexico . . . . 3.8   9.2   9.7   8.7   3.9   0.0   N/A
   Economy Exports To Canada and Mexico . . . . . . 14.1   6.3   7.0   7.7   7.7   7.7   0.9%
    Gross Exports To Canada and Mexico . . . . . . 17.9   15.5   16.7   16.4   11.5   7.7   -3.3%

1Historically electricity imports were primarily from renewable resources, principally hydroelectric. 
     N/A = Not applicable.

Note: Totals may not equal sum of components due to independent rounding.    Data for 1998 and 1999 are model results and may differ slightly from official EIA
data reports. 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: 1998  interregional firm electricity trade data: North American  Electric Reliability Council (NERC), Electricity Sales and Demand Database 1998. 1998
international electricity trade data: DOE Form FE-718R, “Annual Report of International Electrical Export/Import Data.” 1998 firm/economy share: National Energy Board,
Annual Report 1998.   1999 and projections: Energy Information Administration, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table  A11. Petroleum Supply and Disposition Balance
(Million Barrels per Day, Unless Otherwise Noted)

Supply and Disposition

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Crude Oil
     Domestic Crude Production1 . . . . . . . . . . . . . . . 6.23 5.88 5.65 5.15 5.08 5.05 -0.7%
       Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.18 1.05 0.79 0.64 0.70 0.64 -2.4%
       Lower 48 States . . . . . . . . . . . . . . . . . . . . . . . 5.05 4.83 4.86 4.50 4.38 4.41 -0.4%
     Net Imports . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.60 8.61 10.59 11.54 11.91 12.14 1.6%
       Gross Imports . . . . . . . . . . . . . . . . . . . . . . . . . 8.70 8.73 10.66 11.59 11.95 12.18 1.6%
       Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.11 0.12 0.06 0.04 0.04 0.04 -5.3%
     Other Crude Supply2 . . . . . . . . . . . . . . . . . . . . . 0.04 0.31 0.00 0.00 0.00 0.00 N/A

   Total Crude Supply . . . . . . . . . . . . . . . . . . . . . . 14.87 14.80 16.24 16.69 16.99 17.19 0.7%
     
   Natural Gas Plant Liquids . . . . . . . . . . . . . . . . . 1.76 1.85 2.14 2.35 2.63 2.89 2.1%
       
   Other Inputs3 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.32 0.60 0.29 0.20 0.21 0.23 -4.4%
   Refinery Processing Gain4 . . . . . . . . . . . . . . . . 0.89 0.89 0.92 1.02 1.06 1.10 1.0%

   Net Product Imports5 . . . . . . . . . . . . . . . . . . . . . 1.17 1.30 1.56 2.38 3.33 4.37 6.0%
       Gross Refined Product Imports6 . . . . . . . . . . . 1.63 1.73 1.91 2.40 3.30 4.26 4.4%
       Unfinished Oil Imports . . . . . . . . . . . . . . . . . . . 0.30 0.32 0.45 0.79 0.87 0.99 5.6%
       Ether Imports . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.08 0.00 0.00 0.00 0.00 N/A
       Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.83 0.82 0.80 0.81 0.84 0.88 0.3%

   Total Primary Supply7 . . . . . . . . . . . . . . . . . . . . 19.00 19.44 21.15 22.64 24.21 25.79 1.4%

   Refined Petroleum Products Supplied
     Motor Gasoline8 . . . . . . . . . . . . . . . . . . . . . . . . . 8.25 8.43 9.40 10.11 10.75 11.33 1.4%
     Jet Fuel9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.62 1.67 1.89 2.18 2.52 2.88 2.6%
     Distillate Fuel10 . . . . . . . . . . . . . . . . . . . . . . . . . 3.50 3.52 4.12 4.47 4.78 5.10 1.8%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.93 0.82 0.63 0.58 0.59 0.60 -1.4%
     Other11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.61 5.07 5.17 5.36 5.62 5.92 0.7%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.92 19.50 21.21 22.70 24.26 25.83 1.3%

   Refined Petroleum Products Supplied
     Residential and Commercial . . . . . . . . . . . . . . . 1.06 1.10 1.13 1.06 1.04 1.02 -0.4%
     Industrial12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.81 5.16 5.29 5.58 5.89 6.23 0.9%
     Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . 12.49 12.86 14.64 15.98 17.26 18.50 1.7%
     Electric Generators13 . . . . . . . . . . . . . . . . . . . . . 0.55 0.38 0.14 0.07 0.07 0.08 -7.3%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.92 19.50 21.21 22.70 24.26 25.83 1.3%

   Discrepancy14 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 -0.07 -0.06 -0.06 -0.05 -0.04 N/A

   World Oil Price (1999 dollars per barrel)15 . . . 12.02 17.35 20.83 21.37 21.89 22.41 1.2%
   Import Share of Product Supplied . . . . . . . . . . 0.52 0.51 0.57 0.61 0.63 0.64 1.1%
   Net Expenditures for Imported Crude Oil and
     Petroleum Products (billion 1999 dollars) . . 46.22 60.16 94.52 113.67 129.29 145.38 4.3%
   Domestic Refinery Distillation Capacity16 . . . . 16.3 16.5 17.7 17.9 18.1 18.2 0.5%
   Capacity Utilization Rate (percent) . . . . . . . . . 96.0 93.0 92.1 93.6 94.3 95.0 0.1%

 
1Includes 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.
4Represents volumetric gain in refinery distillation and cracking processes.
5Includes net imports of finished petroleum products, unfinished oils, other hydrocarbons, alcohols, ethers, and blending components.
6Includes blending components.
7Total crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net petroleum imports.
8Includes ethanol and ethers blended into gasoline.
9Includes naphtha and kerosene types.
10Includes distillate and kerosene.
11Includes 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.
12Includes consumption by cogenerators.
13Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt

wholesale generators.
14Balancing item. Includes unaccounted for supply, losses and gains.
15Average refiner acquisition cost for imported crude oil.
16End-of-year capacity.
N/A = Not applicable.
Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA

data reports.
Sources: 1998 and 1999 product supplied data from Table A2.  Other 1998 data: Energy Information Administration (EIA), Petroleum Supply Annual 1998, DOE/EIA-

0340(98/1) (Washington, DC, June 1999).  Other 1999 data: EIA, Petroleum Supply Annual 1999, DOE/EIA-0340(99/1) (Washington, DC, June 2000).  Projections:
EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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 Table A12.  Petroleum Product Prices
(1999 Cents per Gallon, Unless Otherwise Noted)

Sector and Fuel

Reference Case Annual
Growth

1999-2020
(percent) 1998 1999 2005 2010 2015 2020

World Oil Price (1999 dollars per barrel) . . . . . . 12.02 17.35 20.83 21.37 21.89 22.41 1.2%

Delivered Sector Product Prices

   Residential
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 86.7 87.0 101.7 104.1 108.1 110.7 1.2%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 90.2 89.4 110.7 112.8 110.7 111.1 1.0%

   Commercial
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 55.6 60.6 71.1 73.2 77.0 79.7 1.3%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 36.2 39.3 54.5 55.3 56.4 57.6 1.8%
     Residual Fuel (1999 dollars per barrel) . . . . . . . 15.19 16.53 22.87 23.22 23.71 24.20 1.8%

   Industrial1

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 57.1 64.5 73.4 75.6 79.5 82.5 1.2%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 62.7 73.4 68.5 69.1 66.9 67.6 -0.4%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 38.3 41.7 50.4 51.2 52.4 53.6 1.2%
     Residual Fuel (1999 dollars per barrel) . . . . . . . 16.10 17.50 21.16 21.51 22.00 22.50 1.2%

   Transportation
     Diesel Fuel (distillate)2 . . . . . . . . . . . . . . . . . . . . 106.2 114.0 123.2 124.0 125.5 124.6 0.4%
     Jet Fuel3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55.8 63.5 70.9 73.8 77.7 79.4 1.1%
     Motor Gasoline4 . . . . . . . . . . . . . . . . . . . . . . . . . 109.3 118.2 132.6 136.3 133.9 133.0 0.6%
     Liquified Petroleum Gas . . . . . . . . . . . . . . . . . . 96.9 111.1 122.5 123.1 120.5 119.5 0.3%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 34.2 36.8 46.5 47.5 48.7 49.8 1.5%
     Residual Fuel (1999 dollars per barrel) . . . . . . . 14.37 15.45 19.52 19.96 20.45 20.92 1.5%
     Ethanol (E85) . . . . . . . . . . . . . . . . . . . . . . . . . . 127.7 129.2 171.2 170.1 172.2 173.3 1.4%
     Methanol (M85) . . . . . . . . . . . . . . . . . . . . . . . . . 65.5 76.2 96.2 100.7 105.1 105.8 1.6%

   Electric Generators5

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 45.1 56.2 64.5 67.1 70.7 73.2 1.3%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 33.2 36.2 52.7 58.1 59.9 60.9 2.5%
     Residual Fuel (1999 dollars per barrel) . . . . . . . 13.93 15.21 22.11 24.42 25.17 25.56 2.5%

   Refined Petroleum Product Prices6

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 92.7 100.8 111.9 113.5 115.9 116.2 0.7%
     Jet Fuel3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55.8 63.5 70.9 73.8 77.7 79.4 1.1%
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . . 68.0 76.3 76.3 76.6 74.1 74.4 -0.1%
     Motor Gasoline4 . . . . . . . . . . . . . . . . . . . . . . . . . 109.3 118.2 132.6 136.3 133.9 133.0 0.6%
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 34.2 37.1 48.8 49.8 51.0 52.2 1.6%
     Residual Fuel (1999 dollars per barrel) . . . . . . . 14.38 15.59 20.49 20.93 21.44 21.94 1.6%
       Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.0 97.6 110.2 113.1 112.5 112.2 0.7%

1Includes cogenerators.  Includes Federal and State taxes while excluding county and state taxes.
2 Low sulfur diesel fuel.  Includes Federal and State taxes while excluding county and local taxes.
3Kerosene-type jet fuel.
4Sales weighted-average price for all grades. Includes Federal and State taxes while excluding county and local taxes.
5Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt

wholesale generators.
6Weighted averages of end-use fuel prices are derived from the prices in each sector and the corresponding sectoral consumption.

     Note:    Data for 1998 and 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1998 prices for gasoline, distillate, and jet fuel are based on prices in the Energy Information Administration (EIA), Petroleum Marketing Annual 1998,  

ftp://ftp.eia.doe.gov/pub/ oil_gas/petroleum/data_publications/petroleum_marketing_annual/historical/1998/pdf/pmaall.pdf (October 1999). 1999 prices for gasoline,
distillate, and jet fuel are based on prices in various issues of EIA, Petroleum Marketing Monthly, DOE/EIA-0380 (99/03-2000/04) (Washington, DC, 1999-2000).  1998
and 1999 prices for all other petroleum products are derived from EIA, State Energy Price and Expenditure Report  1997, DOE/EIA-0376(97) (Washington, DC, July
2000).  Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table A13. Natural Gas Supply and Disposition
 (Trillion Cubic Feet per Year)

Supply and Disposition

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Production
     Dry Gas Production1 . . . . . . . . . . . . . . . . . . . . . 18.71 18.67 20.81 23.14 26.24 29.04 2.1%
     Supplemental Natural Gas2 . . . . . . . . . . . . . . . . 0.10 0.10 0.11 0.06 0.06 0.06 -2.4%

   Net Imports . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.99 3.38 4.48 5.06 5.50 5.80 2.6%
     Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.01 3.29 4.30 4.81 5.21 5.46 2.4%
     Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.04 -0.01 -0.18 -0.25 -0.33 -0.40 21.7%
     Liquefied Natural Gas . . . . . . . . . . . . . . . . . . . . 0.02 0.10 0.36 0.50 0.62 0.74 10.2%

   Total Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.80 22.15 25.40 28.25 31.80 34.90 2.2%

   Consumption by Sector
     Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.55 4.72 5.32 5.54 5.83 6.14 1.3%
     Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.02 3.07 3.62 3.78 3.94 4.02 1.3%
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.37 7.95 8.81 9.33 9.76 10.18 1.2%
     Electric Generators4 . . . . . . . . . . . . . . . . . . . . . 3.68 3.78 5.35 6.94 9.30 11.34 5.4%
     Lease and Plant Fuel5 . . . . . . . . . . . . . . . . . . . . 1.16 1.23 1.35 1.49 1.68 1.84 1.9%
     Pipeline Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.64 0.64 0.75 0.87 0.97 1.06 2.4%
     Transportation6 . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.02 0.05 0.09 0.13 0.15 11.7%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.41 21.41 25.24 28.05 31.61 34.73 2.3%

   Discrepancy7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.39 0.74 0.16 0.21 0.18 0.17 N/A

   1Marketed production (wet) minus extraction 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.
   3Includes consumption by cogenerators.
   4Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt
wholesale generators.
   5Represents natural gas used in the field gathering and processing plant machinery.
   6Compressed 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, 1998 and 1999 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.   Data for 1998 and 1999 are model results and may differ slightly from official EIA data
reports.
   Sources: 1998 supply values and consumption as lease, plant, and pipeline fuel: Energy Information Administration (EIA), Natural Gas Annual 1998, DOE/EIA-
0131(98) (Washington, DC, October 1999).   Other 1998 consumption derived from: EIA, State Energy Data Report 1997, DOE/EIA-0214(97) (Washington, DC,
September 1999).   1999 supplemental natural gas: EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1998 imports and dry gas
production derived from:  EIA, Natural Gas Annual 1998, DOE/EIA-0131(98) (Washington, DC, October 1999). 1999 transportation sector consumption: EIA, AEO2001
National Energy Modeling System run AEO2001.D101600A. Other 1999 consumption: EIA, Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/
forecasting/steo/oldsteos/sep00.pdf  with adjustments  to end-use sector consumption levels for consumption of natural gas by electric wholesale generators based
on EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A. Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table A14. Natural Gas Prices, Margins, and Revenues
 (1999 Dollars per Thousand Cubic Feet, Unless Otherwise Noted)

Prices, Margins, and Revenue

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Source Price 
     Average Lower 48 Wellhead Price1 . . . . . . . . . . 2.02 2.08 2.49 2.69 2.83 3.13 2.0%
     Average Import Price . . . . . . . . . . . . . . . . . . . . . 1.99 2.29 2.49 2.43 2.47 2.67 0.7%
       Average2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.01 2.11 2.49 2.64 2.76 3.05 1.8%

   Delivered Prices
     Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.92 6.69 6.81 6.70 6.61 6.73 0.0%
     Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.62 5.49 5.45 5.65 5.65 5.86 0.3%
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.80 2.87 3.26 3.40 3.54 3.86 1.4%
     Electric Generators4 . . . . . . . . . . . . . . . . . . . . . 2.46 2.59 2.94 3.08 3.30 3.66 1.6%
     Transportation5 . . . . . . . . . . . . . . . . . . . . . . . . . 6.57 7.21 6.99 7.23 7.36 7.52 0.2%
       Average6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.13 4.16 4.35 4.38 4.39 4.62 0.5%

   Transmission and Distribution Margins7

     Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.91 4.58 4.32 4.07 3.85 3.68 -1.0%
     Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.60 3.37 2.96 3.01 2.89 2.81 -0.9%
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.79 0.75 0.77 0.76 0.78 0.82 0.4%
     Electric Generators4 . . . . . . . . . . . . . . . . . . . . . 0.44 0.48 0.44 0.45 0.54 0.61 1.2%
     Transportation5 . . . . . . . . . . . . . . . . . . . . . . . . . 4.56 5.10 4.50 4.60 4.60 4.48 -0.6%
       Average6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.12 2.04 1.86 1.74 1.63 1.57 -1.2%

   Transmission and Distribution Revenue
     (billion 1999 dollars)
     Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.31 21.61 22.96 22.55 22.42 22.58 0.2%
     Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.87 10.36 10.71 11.40 11.38 11.31 0.4%
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.60 6.00 6.75 7.12 7.61 8.32 1.6%
     Electric Generators4 . . . . . . . . . . . . . . . . . . . . . 1.63 1.81 2.38 3.11 5.02 6.93 6.6%
     Transportation5 . . . . . . . . . . . . . . . . . . . . . . . . . 0.05 0.08 0.25 0.42 0.58 0.69 11.0%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.45 39.86 43.04 44.59 47.01 49.82 1.1%

   1Represents lower 48 onshore and offshore supplies.
   2Quantity-weighted average of the average lower 48 wellhead price and the average price of imports at the U.S. border.
   3Includes consumption by cogenerators.
   4Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt
wholesale generators.
   5Compressed natural gas used as a vehicle fuel.  Price includes estimated motor vehicle fuel taxes.
   6Weighted average prices and margins. Weights used are the sectoral consumption values excluding lease, plant, and pipeline fuel.
   7Within the table, “transmission 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 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.   Data for 1998 and 1999 are model results and may differ slightly from official EIA data
reports.
  Sources: 1998 residential, commercial, and transportation delivered prices; average lower 48 wellhead price; and average import price: Energy Information
Administration (EIA), Natural Gas Annual 1998, DOE/EIA-0131(98) (Washington, DC, October 1999). 1998 electric generators delivered price: Form FERC-423, "Monthly
Report of Cost and Quality of Fuels for Electric Plants." 1998 and 1999 industrial delivered prices based on EIA, Manufacturing Energy Consumption Survey 1994. 1999
residential and commercial delivered prices, average lower 48 wellhead price, and average import price: EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06)
(Washington, DC, June 2000). Other 1998 values, other 1999 values, and projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table A15.  Oil and Gas Supply

Production and Supply

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

 Crude Oil

 Lower 48 Average Wellhead Price1

   (1999 dollars per barrel) . . . . . . . . . . . . . . . . . . . . . 11.79 16.49 20.42 20.80 21.00 21.45 1.3%

 Production (million barrels per day)2

 U.S. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.23 5.88 5.65 5.15 5.08 5.05 -0.7%
   Lower 48 Onshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.60 3.27 2.75 2.46 2.52 2.64 -1.0%
     Conventional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.87 2.59 2.14 1.79 1.78 1.92 -1.4%
     Enhanced Oil Recovery . . . . . . . . . . . . . . . . . . . . . 0.73 0.68 0.61 0.66 0.74 0.72 0.3%
   Lower 48 Offshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.45 1.56 2.11 2.05 1.86 1.77 0.6%
   Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.18 1.05 0.79 0.64 0.70 0.64 -2.4%

 Lower 48 End of Year Reserves (billion barrels)2 . 17.32 18.33 15.48 13.92 13.50 13.48 -1.5%

 Natural Gas

 Lower 48 Average Wellhead Price1

   (1999 dollars per thousand cubic feet) . . . . . . . . . 2.02 2.08 2.49 2.69 2.83 3.13 2.0%

 Dry Production (trillion cubic feet)3

 U.S. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.71 18.67 20.81 23.14 26.24 29.04 2.1%
   Lower 48 Onshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.84 12.83 14.33 16.29 19.04 21.26 2.4%
     Associated-Dissolved4 . . . . . . . . . . . . . . . . . . . . . . . 1.77 1.80 1.52 1.33 1.32 1.38 -1.3%
     Non-Associated . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.08 11.03 12.81 14.96 17.72 19.88 2.8%
       Conventional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.63 6.64 7.20 8.30 10.37 11.38 2.6%
       Unconventional . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.45 4.39 5.61 6.66 7.36 8.51 3.2%
   Lower 48 Offshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.44 5.43 6.02 6.34 6.66 7.21 1.4%
     Associated-Dissolved4 . . . . . . . . . . . . . . . . . . . . . . . 0.93 0.93 1.07 1.08 1.04 1.01 0.4%
     Non-Associated . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.51 4.50 4.94 5.26 5.63 6.19 1.5%
   Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.43 0.42 0.47 0.50 0.54 0.57 1.5%

Lower 48 End of Year Dry Reserves3

    (trillion cubic feet) . . . . . . . . . . . . . . . . . . . . . . . . . 154.11 157.41 166.63 174.82 183.82 190.07 0.9%

 Supplemental Gas Supplies (trillion cubic feet)5 . . 0.10 0.10 0.11 0.06 0.06 0.06 -2.4%

 Total Lower 48 Wells (thousands) . . . . . . . . . . . . . . 23.77 17.94 23.82 28.63 31.62 39.14 3.8%

   1Represents lower 48 onshore and offshore supplies.
   2Includes lease condensate.
   3Marketed production (wet) minus extraction losses.
   4Gas which occurs in crude oil reserves either as free gas (associated) or as gas in solution with crude oil (dissolved).
   5Synthetic 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.
   Btu = British thermal unit.
   Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA data
reports.
   Sources: 1998 lower 48 onshore, lower 48 offshore, Alaska crude oil production: Energy Information Administration (EIA), Petroleum Supply Annual 1998, DOE/EIA-
0340(98/1) (Washington, DC, June 1999). 1998 U.S. crude oil and natural gas reserves: EIA, U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, DOE/EIA-
0216(98) (Washington, DC, December 1999).  1998 natural gas lower 48 average wellhead price and total natural gas production:  EIA, Natural Gas Annual 1998,
DOE/EIA-0131(98) (Washington, DC, October 1999). 1999 lower 48 onshore, lower 48 offshore, and Alaska crude oil production: EIA, Petroleum Supply Annual 1999,
DOE/EIA-0340(99/1) (Washington, DC, June 2000).  1999 natural gas lower 48 average wellhead price, Alaska and total natural gas production, and supplemental gas
supplies:   EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000).  Other 1998 and 1999 values: EIA, Office of Integrated Analysis and
Forecasting. Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table A16. Coal Supply, Disposition, and Prices
  (Million Short Tons per Year, Unless Otherwise Noted)

Supply, Disposition, and Prices

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Production1

     Appalachia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468 437 418 409 404 392 -0.5%
     Interior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 166 168 171 169 152 -0.4%
     West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488 502 640 692 720 787 2.2%

     East of the Mississippi . . . . . . . . . . . . . . . . . . . . . 580 546 538 537 534 512 -0.3%
     West of the Mississippi . . . . . . . . . . . . . . . . . . . . 547 559 688 735 760 819 1.8%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1127 1105 1226 1273 1294 1331 0.9%

   Net Imports
    Imports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9 16 17 18 20 3.8%
    Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 58 60 58 54 56 -0.2%
     Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -69 -49 -44 -40 -35 -36 -1.4%

   Total Supply2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1058 1056 1182 1232 1259 1295 1.0%

   Consumption by Sector
     Residential and Commercial . . . . . . . . . . . . . . . . 5 5 5 5 5 5 0.6%
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 79 83 84 85 86 0.5%
     Coke Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 28 26 23 21 19 -1.9%
     Electric Generators4 . . . . . . . . . . . . . . . . . . . . . . 923 923 1069 1122 1149 1186 1.2%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1037 1035 1183 1235 1261 1297 1.1%

   Discrepancy and Stock Change5. . . . . . . . . . . . 20 21 -1 -2 -2 -2 N/A

   Average Minemouth Price
    (1999 dollars per short ton) . . . . . . . . . . . . . . . . . 18.02 16.98 14.68 13.83 13.38 12.70 -1.4%
    (1999 dollars per million Btu) . . . . . . . . . . . . . . . . 0.85 0.81 0.71 0.68 0.66 0.63 -1.2%

   Delivered Prices (1999 dollars per short ton)6

     Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.91 31.43 29.50 28.40 27.49 26.48 -0.8%
     Coke Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46.44 44.25 42.57 41.25 39.81 38.57 -0.7%
     Electric Generators
       (1999 dollars per short ton) . . . . . . . . . . . . . . . . 26.00 24.69 22.73 21.04 20.25 19.45 -1.1%
       (1999 dollars per million Btu) . . . . . . . . . . . . . . 1.27 1.21 1.13 1.05 1.01 0.98 -1.0%
       Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.02 25.74 23.64 21.92 21.06 20.19 -1.1%
     Exports7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39.84 37.45 36.43 35.53 34.38 33.09 -0.6%

1Includes anthracite, bituminous coal, lignite, and waste coal delivered to independent power producers.  Waste coal deliveries totaled 8.5 million tons in 1995, 8.8
million tons in 1996, 8.1 million tons in 1997, 8.6 million tons in 1998, and are projected to reach 9.6 million tons in 1999, and 12.2 million tons in 2000.

2Production plus net imports and net storage withdrawals.
3Includes consumption by cogenerators.
 4Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt

wholesale generators.
5Balancing item: the sum of production, net imports, and net storage minus total consumption.
6Sectoral prices weighted by consumption tonnage; weighted average excludes residential/ commercial prices and export free-alongside-ship (f.a.s.) prices.
7 F.a.s. price at U.S. port of exit.
N/A = Not applicable.
Btu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA

data reports.
Sources: 1998: Energy Information Administration (EIA), Coal Industry Annual 1998, DOE/EIA-0584(98) (Washington, DC, June 2000). 1999 data based on EIA,

Quarterly Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000) and EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table  A17. Renewable Energy Generating Capability and Generation
  (Gigawatts, Unless Otherwise Noted)

Capacity and Generation

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

 Electric Generators1

   (excluding cogenerators) 
   Net Summer Capability
     Conventional Hydropower . . . . . . . . . . . . . . . . . 78.12 78.14 78.62 78.74 78.74 78.74 0.0%   
     Geothermal2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.86 2.87 3.15 4.34 4.41 4.41 2.1%   
     Municipal Solid Waste3 . . . . . . . . . . . . . . . . . . . 2.56 2.59 3.80 4.20 4.57 4.72 2.9%   
     Wood and Other Biomass4 . . . . . . . . . . . . . . . . 1.46 1.52 1.68 2.04 2.33 2.37 2.2%   
     Solar Thermal . . . . . . . . . . . . . . . . . . . . . . . . . . 0.33 0.33 0.35 0.40 0.44 0.48 1.7%   
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.01 0.09 0.21 0.37 0.54 19.4%   
     Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.93 2.60 4.43 5.51 5.70 5.78 3.9%   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87.28 88.07 92.11 95.44 96.55 97.04 0.5%   

   Generation (billion kilowatthours)
     Conventional Hydropower . . . . . . . . . . . . . . . . . 315.21 307.43 299.05 298.99 298.45 297.94 -0.1%   
     Geothermal2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.06 13.07 15.86 25.27 25.81 25.83 3.3%   
     Municipal Solid Waste3 . . . . . . . . . . . . . . . . . . . 18.88 18.05 27.35 30.00 32.88 33.96 3.1%   
     Wood and Other Biomass4 . . . . . . . . . . . . . . . . 6.50 9.49 17.27 21.59 23.21 22.15 4.1%   
        Dedicated Plants . . . . . . . . . . . . . . . . . . . . . . 6.50 7.56 8.67 10.88 12.99 13.35 2.7%   
        Cofiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 1.93 8.61 10.71 10.22 8.80 7.5%   
     Solar Thermal . . . . . . . . . . . . . . . . . . . . . . . . . . 0.89 0.89 0.96 1.11 1.24 1.37 2.1%   
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.03 0.20 0.51 0.92 1.36 19.3%   
     Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.69 4.46 9.42 12.33 12.84 13.10 5.3%   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 359.23 353.42 370.11 389.80 395.35 395.71 0.5%   

 Cogenerators5

   Net Summer Capability
     Municipal Solid Waste . . . . . . . . . . . . . . . . . . . . 0.70 0.70 0.70 0.70 0.70 0.70 -0.0%   
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.64 4.65 5.17 6.06 6.85 7.54 2.3%   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.34 5.35 5.87 6.76 7.55 8.23 2.1%   

   Generation (billion kilowatthours)
     Municipal Solid Waste . . . . . . . . . . . . . . . . . . . . 3.91 4.03 4.03 4.03 4.03 4.03 0.0%   
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.15 27.08 29.92 35.01 39.55 43.52 2.3%   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.07 31.11 33.95 39.03 43.58 47.55 2.0%   

Other End-Use Generators6

   Net Summer Capability
     Conventional Hydropower7 . . . . . . . . . . . . . . . . 0.99 0.99 0.99 0.99 0.99 0.99 0.0%   
     Geothermal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 N/A
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.01 0.10 0.35 0.35 0.35 19.1%   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00 1.00 1.09 1.34 1.34 1.34 1.4%   

   Generation (billion kilowatthours)
     Conventional Hydropower7 . . . . . . . . . . . . . . . . 5.97 4.57 4.44 4.43 4.42 4.41 -0.2%   
     Geothermal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 N/A
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.02 0.20 0.75 0.75 0.75 19.2%   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.97 4.59 4.64 5.18 5.18 5.17 0.6%   

    1Includes grid-connected utilities and nonutilities other than cogenerators. These nonutility facilities include small power producers and exempt wholesale generators.
   2Includes hydrothermal resources only (hot water and steam).
   3Includes landfill gas.
   4Includes projections for energy crops after 2010.
   5Cogenerators produce electricity and other useful thermal energy. 
    6Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some
power to the grid.  Excludes off-grid photovoltaics and other generators not connected to the distribution or transmission systems.
   7Represents own-use industrial hydroelectric power.
   N/A = Not applicable.
   Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA data
reports.  Net summer capability has been estimated for nonutility generators for AEO2001.  Net summer capability is used to be consistent with electric utility capacity
estimates.  Additional retirements are determined on the basis of the size and age of the units. 
   Sources: 1998 and 1999 electric utility capability: Energy Information Administration (EIA), Form EIA-860A:  "Annual Electric Generator Report - Utility."  1998 and
1999 nonutility and cogenerator capability: EIA,  Form EIA-860B:  "Annual Electric Generator Report - Nonutility."  1998 and 1999 generation: EIA, Annual Energy Review
1999, DOE/EIA-0384(99) (Washington, DC, July 2000).  Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.



150 Energy Information Administration / Annual Energy Outlook 2001

Reference Case Forecast

Table  A18. Renewable Energy, Consumption by Sector and Source
  (Quadrillion Btu per Year)

Sector and Source

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

 Marketed Renewable Energy2 

   Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.39 0.41 0.43 0.43 0.43 0.44 0.4%
     Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.39 0.41 0.43 0.43 0.43 0.44 0.4%

   Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.0%
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.0%

   Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.10 2.15 2.42 2.64 2.86 3.08 1.7%
     Conventional Hydroelectric . . . . . . . . . . . . . . . . . 0.18 0.18 0.18 0.18 0.18 0.18 N/A
     Municipal Solid Waste . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 N/A
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.91 1.97 2.23 2.46 2.68 2.90 1.9%

   Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.11 0.12 0.20 0.21 0.23 0.24 3.6%
     Ethanol used in E854 . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.02 0.03 0.03 0.04 N/A
     Ethanol used in Gasoline Blending . . . . . . . . . . . 0.11 0.12 0.18 0.19 0.20 0.21 2.8%

   Electric Generators5 . . . . . . . . . . . . . . . . . . . . . . 4.05 3.94 4.19 4.64 4.71 4.66 0.8%
     Conventional Hydroelectric . . . . . . . . . . . . . . . . . 3.31 3.17 3.08 3.08 3.07 3.06 -0.2%
     Geothermal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.38 0.38 0.46 0.81 0.82 0.77 3.3%
     Municipal Solid Waste6 . . . . . . . . . . . . . . . . . . . . 0.24 0.25 0.37 0.41 0.45 0.46 3.0%
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.09 0.16 0.21 0.22 0.21 4.3%
        Dedicated Plants . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.07 0.08 0.10 0.12 0.13 2.9%
        Cofiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.02 0.08 0.10 0.10 0.08 7.7%
     Solar Thermal . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.01 0.01 0.02 0.02 0.03 5.3%
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 N/A
     Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.04 0.05 0.10 0.13 0.13 0.13 5.3%

   Total Marketed Renewable Energy . . . . . . . . . . 6.73 6.70 7.32 8.01 8.32 8.51 1.1%

 Non-Marketed Renewable Energy7

   Selected Consumption

   Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.03 0.03 0.03 0.04 2.4%
     Solar Hot Water Heating . . . . . . . . . . . . . . . . . . . 0.01 0.01 0.01 0.00 0.00 0.00 -0.4%
     Geothermal Heat Pumps . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.03 0.03 0.03 2.9%
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 21.6%

   Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.03 0.03 0.03 1.5%
     Solar Thermal . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.02 0.03 0.03 1.2%
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 18.2%

  Ethanol
     From Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.11 0.12 0.19 0.19 0.19 0.17 1.9%
     From Cellulose . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.01 0.02 0.04 0.07 N/A
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.11 0.12 0.20 0.21 0.23 0.24 3.6%
     

1Actual heat rates used to determine fuel consumption for all renewable fuels except hydropower, solar, and wind. Consumption at hydroelectric, solar, and wind
facilities determined by using the fossil fuel equivalent of 10,280 Btu per kilowatthour.

2Includes 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.  Excludes electricity imports; see Table A8.

3Includes all electricity production by industrial and other cogenerators for the grid and for own use.
4Excludes motor gasoline component of E85.
5Includes 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.
6Includes landfill gas.
7Includes selected renewable 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.
N/A = Not applicable.
Btu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA

data reports.
Sources: 1998 and 1999 ethanol: Energy Information Administration (EIA), Annual Energy Review 1999, DOE/EIA-0384(99) (Washington, DC, July 2000).  1998

and 1999 electric generators: EIA,  Form EIA-860A:  "Annual Electric Generator Report - Utility" and Form EIA-860B:  "Annual Electric Generator Report - Nonutility."
Other 1998 and 1999: EIA, Office of Integrated Analysis and Forecasting. Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table A19. Carbon Dioxide Emissions by Sector and Source
 (Million Metric Tons Carbon Equivalent per Year)

Sector and Source

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

   Residential
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.7 26.0 26.9 24.4 23.4 22.9 -0.6%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67.2 69.5 78.6 82.0 86.2 90.8 1.3%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1 1.1 1.3 1.3 1.3 1.3 0.5%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194.9 192.6 221.8 238.2 255.2 273.2 1.7%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288.0 289.3 328.6 345.9 366.2 388.1 1.4%

   Commercial
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.0 13.7 12.9 13.1 13.1 12.9 -0.3%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.6 45.4 53.5 55.9 58.3 59.4 1.3%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 1.7 1.8 1.9 1.9 2.0 0.6%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184.6 182.1 214.4 234.4 253.0 263.9 1.8%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243.9 242.9 282.5 305.3 326.3 338.2 1.6%

   Industrial1

     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.9 104.2 99.0 104.7 109.9 115.5 0.5%
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 141.2 141.6 147.9 157.6 166.8 175.1 1.0%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57.7 55.9 66.5 66.3 66.2 66.4 0.8%
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179.8 178.8 192.6 200.8 212.4 226.6 1.1%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479.5 480.4 506.0 529.4 555.2 583.6 0.9%

   Transportation
     Petroleum3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471.5 485.8 556.8 608.5 657.3 704.9 1.8%
     Natural Gas4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.5 9.5 11.9 14.3 16.2 18.0 3.1%
     Other5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.1 0.1 0.1 0.1 N/A
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 2.9 4.4 5.7 6.9 7.8 4.8%
       Total3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 484.0 498.2 573.1 628.5 680.5 730.8 1.8%

   Total Carbon Dioxide Emissions
       by Delivered Fuel
     Petroleum3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.1 629.7 695.5 750.6 803.7 856.1 1.5%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262.5 266.0 291.9 309.8 327.5 343.3 1.2%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60.5 58.8 69.6 69.5 69.4 69.6 0.8%
     Other5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.1 0.1 0.1 0.1 N/A
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.2 556.3 633.1 679.1 727.5 771.5 1.6%
       Total3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1495.4 1510.8 1690.2 1809.1 1928.1 2040.6 1.4%

   Electric Generators6

     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.8 20.0 6.7 3.4 3.4 3.7 -7.7%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47.9 45.8 78.5 101.8 136.5 166.3 6.3%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489.5 490.5 547.9 574.0 587.6 601.5 1.0%
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.2 556.3 633.1 679.1 727.5 771.5 1.6%

   Total Carbon Dioxide Emissions
     By Primary Fuel7

     Petroleum3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.9 649.7 702.3 754.0 807.1 859.9 1.3%
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310.5 311.8 370.4 411.5 463.9 509.6 2.4%
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550.0 549.3 617.5 643.5 657.0 671.1 1.0%
     Other5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.1 0.1 0.1 0.1 N/A
       Total3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1495.4 1510.8 1690.2 1809.1 1928.1 2040.6 1.4%

   Carbon Dioxide Emissions
     (tons carbon equivalent per person) . . . . . . . 5.5 5.5 5.9 6.0 6.2 6.3 0.6%

 

   1Includes consumption by cogenerators.
   2Includes lease and plant fuel.
   3This includes international bunker fuel which, by convention are excluded from the international accounting of carbon dioxide emissions.  In the years from 1990
through 1998, international bunker fuels accounted for 25 to 30 million metric tons carbon equivalent of carbon dioxide annually.
   4Includes pipeline fuel natural gas and compressed natural gas used as vehicle fuel.
   5Includes methanol and liquid hydrogen.
   6Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt
wholesale generators. Does not include emissions from the nonbiogenic component of municipal solid waste because under international guidelines these are accounted
for as waste not energy.
   7Emissions from electric power generators are distributed to the primary fuels.
   N/A = Not applicable
   Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA data
reports.
  Sources: 1998 and 1999 emissions and emission factors: Energy Information Administration (EIA), Emissions of Greenhouse Gases in the United States 1999,
DOE/EIA-0573(99) (Washington, DC, October 2000).  Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table  A20. Macroeconomic Indicators
  (Billion 1996 Chain-Weighted Dollars, Unless Otherwise Noted)

Indicators

Reference Case Annual
Growth

1999-2020
(percent)  1998 1999 2005 2010 2015 2020

GDP Chain-Type Price Index
   (1996=1.000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.029 1.045 1.186 1.304 1.440 1.680 2.3%

Real Gross Domestic Product . . . . . . . . . . . . . . 8516 8876 10960 12667 14635 16515 3.0%
   Real Consumption . . . . . . . . . . . . . . . . . . . . . . . . 5689 5990 7365 8535 9934 11312 3.1%
   Real Investment . . . . . . . . . . . . . . . . . . . . . . . . . 1512 1611 2372 2917 3613 4252 4.7%
   Real Government Spending . . . . . . . . . . . . . . . . 1486 1536 1721 1877 2022 2193 1.7%
   Real Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1008 1037 1682 2445 3465 4757 7.5%
   Real Imports . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1225 1356 2205 3084 4336 5986 7.3%

Real Disposable Personal Income . . . . . . . . . . . 6165 6363 7702 8928 10361 11842 3.0%

AA Utility Bond Rate (percent) . . . . . . . . . . . . . . 6.24 7.05 7.45 8.76 8.60 9.51 N/A

Real Yield on Government 10 Year Bonds
  (percent) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.29 4.75 4.22 5.59 5.55 5.43 N/A
Real Utility Bond Rate (percent) . . . . . . . . . . . . . 4.66 5.58 5.27 6.90 6.49 6.09 N/A

Energy Intensity  
  (thousand Btu per 1996 dollar of GDP)
   Delivered Energy . . . . . . . . . . . . . . . . . . . . . . . . . 8.28 8.08 7.31 6.79 6.27 5.89 -1.5%
   Total Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.14 10.84 9.77 9.02 8.25 7.70 -1.6%

Consumer Price Index (1982-84=1.00) . . . . . . . . 1.63 1.67 1.95 2.20 2.49 2.95 2.8%

Unemployment Rate (percent) . . . . . . . . . . . . . . 4.50 4.22 4.39 4.94 4.32 4.28 N/A

Housing Starts (millions) . . . . . . . . . . . . . . . . . . . 1.99 2.02 1.98 1.89 2.10 2.09 0.2%
  Single-Family . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.28 1.34 1.28 1.17 1.28 1.27 -0.2%
  Multifamily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.34 0.34 0.40 0.41 0.48 0.46 1.6%
  Mobile Home Shipments . . . . . . . . . . . . . . . . . . . 0.37 0.35 0.30 0.30 0.34 0.35 0.0%

Commercial Floorspace, Total
    (billion square feet) . . . . . . . . . . . . . . . . . . . . . 61.5 62.8 70.9 75.8 79.6 81.9 1.3%
  
Gross Output (billion 1992 dollars)
   Total Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . . 4654 4722 5469 6251 7093 8096 2.6%
      Nonmanufacturing . . . . . . . . . . . . . . . . . . . . . . 950 972 1070 1162 1265 1370 1.6%
      Manufacturing . . . . . . . . . . . . . . . . . . . . . . . . . . 3704 3749 4399 5089 5828 6726 2.8%
         Energy-Intensive Manufacturing . . . . . . . . . . 1064 1078 1174 1248 1322 1396 1.2%
         Non-Energy-Intensive Manufacturing . . . . . . 2640 2672 3225 3841 4506 5330 3.3%

Unit Sales of Light-Duty Vehicles (millions) . . . 15.55 16.89 16.54 15.88 17.18 17.44 0.2%

Population (millions)
   Population with Armed Forces Overseas . . . . . . 270.6 273.1 288.0 300.2 312.6 325.2 0.8%
   Population (aged 16 and over) . . . . . . . . . . . . . . 208.6 210.9 224.8 236.6 246.7 256.5 0.9%
   Employment, Non-Agriculture . . . . . . . . . . . . . . . 125.9 128.5 139.7 149.7 157.3 165.1 1.2%
   Employment, Manufacturing . . . . . . . . . . . . . . . . 18.9 18.7 18.2 18.0 17.8 17.8 -0.2%
   Labor Force . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137.7 139.4 149.9 158.2 164.3 169.5 0.9%

   GDP = Gross domestic product.
   Btu = British thermal unit.
   N/A = Not applicable.
   Sources: 1998 and 1999: Standard & Poor’s DRI, Simulation T250200.    Projections:  Energy Information Administration, AEO2001 National Energy Modeling
System run AEO2001.D101600A.
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Reference Case Forecast

Table A21. International Petroleum Supply and Disposition Summary
 (Million Barrels per Day, Unless Otherwise Noted)

Supply and Disposition

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

  World Oil Price (1999 dollars per barrel)1 . . . . 12.02 17.35 20.83 21.37 21.89 22.41 1.2%

  Production2

   OECD
    U.S. (50 states) . . . . . . . . . . . . . . . . . . . . . . . . . 9.19 9.22 8.96 8.72 8.98 9.27 0.0%
    Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.70 2.63 2.98 3.20 3.38 3.43 1.3%
    Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.52 3.37 3.77 3.99 3.91 3.81 0.6%
    OECD Europe3 . . . . . . . . . . . . . . . . . . . . . . . . . . 6.95 7.02 7.80 7.68 7.02 6.53 -0.3%
    Other OECD . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.77 0.76 0.97 0.98 0.94 0.89 0.7%
      Total OECD . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.14 23.00 24.47 24.57 24.23 23.93 0.2%

   Developing Countries
    Other South & Central America . . . . . . . . . . . . . 3.64 3.85 4.07 4.61 5.12 5.48 1.7%
    Pacific Rim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.19 2.30 2.47 3.01 3.17 3.28 1.7%
    OPEC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.33 29.87 36.68 42.16 48.94 57.64 3.2%
    Other Developing Countries . . . . . . . . . . . . . . . . 4.69 4.81 5.09 5.80 7.11 8.32 2.6%
      Total Developing Countries . . . . . . . . . . . . . . 41.86 40.84 48.31 55.58 64.35 74.71 2.9%

   Eurasia
    Former Soviet Union . . . . . . . . . . . . . . . . . . . . . 7.24 7.40 7.99 10.68 12.98 14.33 3.2%
    Eastern Europe . . . . . . . . . . . . . . . . . . . . . . . . . 0.25 0.24 0.30 0.38 0.42 0.45 3.1%
    China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.20 3.21 3.34 3.53 3.63 3.63 0.6%
      Total Eurasia . . . . . . . . . . . . . . . . . . . . . . . . . . 10.69 10.85 11.63 14.59 17.02 18.42 2.6%

   Total Production . . . . . . . . . . . . . . . . . . . . . . . . 75.68 74.68 84.41 94.73 105.60 117.06 2.2%

  Consumption

   OECD
    U.S. (50 states) . . . . . . . . . . . . . . . . . . . . . . . . . 18.92 19.50 21.21 22.70 24.26 25.83 1.3%
    U.S. Territories . . . . . . . . . . . . . . . . . . . . . . . . . . 0.31 0.34 0.38 0.41 0.44 0.46 1.5%
    Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.86 1.92 1.99 2.10 2.16 2.17 0.6%
    Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.96 2.00 2.30 2.78 3.31 3.93 3.3%
    Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.51 5.56 5.62 5.85 6.06 6.18 0.5%
    Australia and New Zealand. . . . . . . . . . . . . . . . . 0.96 0.98 1.02 1.09 1.16 1.22 1.0%
    OECD Europe3 . . . . . . . . . . . . . . . . . . . . . . . . . . 14.73 14.50 15.33 15.81 16.18 16.50 0.6%
      Total OECD . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.24 44.81 47.85 50.74 53.56 56.29 1.1%

  Developing Countries
    Other South and Central America . . . . . . . . . . . 4.07 4.14 4.86 5.86 6.98 8.39 3.4%
    Pacific Rim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.40 7.64 10.40 12.34 14.18 16.02 3.6%
    OPEC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.60 5.68 6.46 7.78 9.24 10.99 3.2%
    Other Developing Countries . . . . . . . . . . . . . . . . 3.71 3.75 3.77 4.31 4.95 5.79 2.1%
      Total Developing Countries . . . . . . . . . . . . . . 20.78 21.22 25.48 30.29 35.35 41.19 3.2%

  Eurasia
    Former Soviet Union . . . . . . . . . . . . . . . . . . . . . 3.77 3.64 4.39 5.29 6.33 7.55 3.5%
    Eastern Europe . . . . . . . . . . . . . . . . . . . . . . . . . 1.47 1.53 1.61 1.69 1.75 1.78 0.7%
    China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.11 4.31 5.38 7.02 8.92 10.55 4.4%
      Total Eurasia . . . . . . . . . . . . . . . . . . . . . . . . . . 9.35 9.48 11.38 13.99 16.99 19.88 3.6%
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Reference Case Forecast

Table A21. International Petroleum Supply and Disposition Summary (Continued)
 (Million Barrels per Day, Unless Otherwise Noted)

Supply and Disposition

Reference Case Annual
Growth

1999-2020
(percent)1998 1999 2005 2010 2015 2020

  Total Consumption . . . . . . . . . . . . . . . . . . . . . . . 74.37 75.51 84.71 95.03 105.90 117.36 2.1%

    Non-OPEC Production . . . . . . . . . . . . . . . . . . . . 44.35 44.81 47.73 52.58 56.66 59.43 1.4%
    Net Eurasia Exports . . . . . . . . . . . . . . . . . . . . . . 1.34 1.37 0.26 0.59 0.03 -1.46 N/A
    OPEC Market Share . . . . . . . . . . . . . . . . . . . . . . 0.41 0.40 0.43 0.45 0.46 0.49 1.0%

1Average refiner acquisition cost of imported crude oil.
2Includes 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.
3OECD 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 territories).

Pacific Rim = Hong Kong, Malaysia, Philippines, Singapore, South Korea, Taiwan, and Thailand.
OPEC = Organization of Petroleum Exporting Countries - Algeria, Gabon, Indonesia, Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates,

and Venezuela.
Eurasia = Albania, Bulgaria, China, Czech Republic, Hungary, Poland, Romania, Slovakia, the Former Soviet Union, and the Former Yugoslavia.
Note: Totals may not equal sum of components due to independent rounding.   Data for 1998 and 1999 are model results and may differ slightly from official EIA

data reports.
Sources: 1998 and 1999 data derived from: Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/

forecasting/steo/oldsteos/sep00.pdf.  Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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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)

Supply, Disposition, and Prices 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 
   Production
     Crude Oil and Lease Condensate . . . 12.45 10.75 10.90 11.03 10.45 10.76 11.06 10.30 10.69 11.13
     Natural Gas Plant Liquids . . . . . . . . . 2.62 3.21 3.33 3.47 3.51 3.73 3.95 3.78 4.10 4.29
     Dry Natural Gas . . . . . . . . . . . . . . . . . 19.16 22.85 23.74 24.79 25.27 26.92 28.59 27.44 29.79 31.17
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . 23.09 25.45 26.06 26.85 25.69 26.42 27.47 25.97 26.95 29.42
     Nuclear Power . . . . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.69 6.74 6.82 6.94 5.91 6.13 6.31
     Renewable Energy1 . . . . . . . . . . . . . . 6.58 7.54 7.82 7.96 7.74 8.12 8.36 7.91 8.31 8.75
     Other2 . . . . . . . . . . . . . . . . . . . . . . . . 1.65 0.31 0.30 0.47 0.31 0.32 0.32 0.32 0.34 0.34
         Total . . . . . . . . . . . . . . . . . . . . . . . 73.35 77.79 79.85 82.26 79.72 83.10 86.68 81.64 86.30 91.40

  Imports
     Crude Oil3 . . . . . . . . . . . . . . . . . . . . . 18.96 24.25 25.15 26.20 25.70 25.94 26.63 26.43 26.44 27.21
     Petroleum Products4 . . . . . . . . . . . . . 4.14 6.01 6.49 7.23 6.64 8.46 10.09 7.66 10.69 13.46
     Natural Gas . . . . . . . . . . . . . . . . . . . . 3.63 5.48 5.61 5.78 6.01 6.17 6.29 6.35 6.58 6.60
     Other Imports5 . . . . . . . . . . . . . . . . . . 0.62 0.87 0.89 0.95 0.84 0.88 0.95 0.88 0.94 1.05
         Total . . . . . . . . . . . . . . . . . . . . . . . 27.35 36.61 38.14 40.16 39.19 41.44 43.96 41.33 44.64 48.31

  Exports
     Petroleum6 . . . . . . . . . . . . . . . . . . . . . 1.98 1.81 1.78 1.82 1.82 1.83 1.87 1.90 1.91 1.91
     Natural Gas . . . . . . . . . . . . . . . . . . . . 0.17 0.43 0.43 0.43 0.53 0.53 0.53 0.63 0.63 0.63
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . 1.48 1.45 1.46 1.46 1.35 1.35 1.36 1.41 1.41 1.41
         Total . . . . . . . . . . . . . . . . . . . . . . . 3.62 3.70 3.67 3.70 3.71 3.72 3.76 3.94 3.95 3.95

  Discrepancy7 . . . . . . . . . . . . . . . . . . . . 0.94 0.26 0.18 0.16 0.17 0.07 -0.00 0.05 -0.04 -0.10

  Consumption
     Petroleum Products8 . . . . . . . . . . . . . 38.03 42.71 44.41 46.62 44.81 47.50 50.40 46.73 50.59 54.82
     Natural Gas . . . . . . . . . . . . . . . . . . . . 21.95 27.73 28.75 29.97 30.59 32.39 34.18 33.00 35.57 36.97
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . 21.43 24.47 25.15 25.99 24.91 25.68 26.77 25.19 26.20 28.77
     Nuclear Power . . . . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.69 6.74 6.82 6.94 5.91 6.13 6.31
     Renewable Energy1 . . . . . . . . . . . . . . 6.59 7.54 7.83 7.96 7.75 8.13 8.37 7.92 8.31 8.76
     Other9 . . . . . . . . . . . . . . . . . . . . . . . . 0.34 0.31 0.31 0.31 0.23 0.23 0.23 0.23 0.23 0.23
       Total . . . . . . . . . . . . . . . . . . . . . . . . 96.14 110.45 114.14 118.55 115.03 120.75 126.88 118.98 127.03 135.86

  Net Imports - Petroleum . . . . . . . . . . . 21.12 28.45 29.86 31.62 30.52 32.57 34.85 32.18 35.22 38.76

  Prices (1999 dollars per unit)
   World Oil Price (dollars per barrel)10 . . 17.35 20.70 21.37 21.87 20.93 21.89 22.70 21.16 22.41 23.51
   Gas Wellhead Price (dollars per Mcf)11 2.08 2.49 2.69 3.08 2.59 2.83 3.20 2.66 3.13 3.68
   Coal Minemouth Price (dollars per ton) 16.98 13.74 13.83 13.93 13.23 13.38 13.28 12.79 12.70 12.80
   Average Electric Price (cents per Kwh) 6.7 5.7     5.9     6.1     5.7     5.9     6.1     5.6     6.0     6.4     

1Includes grid-connected electricity from conventional  hydroelectric;  wood and wood waste; landfill gas; 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 electricity imports using renewable sources and nonmarketed renewable energy. See Table B18 for selected nonmarketed
residential and commercial renewable energy.

2Includes liquid hydrogen, methanol, supplemental natural gas, and some domestic inputs to refineries.
3Includes imports of crude oil for the Strategic Petroleum Reserve.
4Includes imports of finished petroleum products, imports of unfinished oils, alcohols, ethers, and blending components.
5Includes coal, coal coke (net), and electricity (net).
6Includes crude oil and petroleum products.
7Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.
8Includes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids for blending, such as ethanol.
9Includes net electricity imports, methanol, and liquid hydrogen.
10Average refiner acquisition cost for imported crude oil.
11Represents lower 48 onshore and offshore supplies.
Btu = British thermal unit.
Mcf = Thousand cubic feet.
Kwh = Kilowatthour.
Note: Totals may not equal sum of components due to independent rounding. Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 natural gas values: Energy Information Administration (EIA), Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999 petroleum values:

EIA, Petroleum Supply Annual 1999, DOE/EIA-0340(99/1) (Washington, DC, June 2000).  Other 1999 values: EIA, Annual Energy Review 1999, DOE/EIA-0384(99) (Washington,
DC, July 2000) and  EIA, Quarterly Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000). Projections: EIA, AEO2001 National Energy Modeling System runs
LM2001.D101600A, AEO2001.D101600A, AND HM2001.D101600A.
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Table B2. Energy Consumption by Sector and Source
(Quadrillion Btu per Year, Unless Otherwise Noted)

Sector and Source 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Energy Consumption

   Residential
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . 0.86 0.81 0.81 0.81 0.78 0.77 0.77 0.76 0.75 0.75
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . 0.46 0.42 0.41 0.41 0.40 0.40 0.40 0.40 0.39 0.39
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . 1.42 1.30 1.29 1.29 1.25 1.24 1.24 1.22 1.21 1.21
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 4.85 5.64 5.69 5.71 5.86 5.99 6.06 6.11 6.30 6.38
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
     Renewable Energy1 . . . . . . . . . . . . . . . . . . . 0.41 0.43 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.91 4.89 4.96 5.01 5.25 5.37 5.46 5.61 5.80 5.92
       Delivered Energy . . . . . . . . . . . . . . . . . . . 10.62 12.31 12.43 12.49 12.84 13.08 13.24 13.43 13.81 14.00
     Electricity Related Losses . . . . . . . . . . . . . . 8.48 9.77 9.87 9.84 10.07 10.19 10.18 10.37 10.55 10.58
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.10 22.08 22.30 22.34 22.91 23.27 23.42 23.81 24.36 24.59

   Commercial
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . 0.36 0.40 0.41 0.42 0.40 0.40 0.42 0.38 0.39 0.41
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . 0.10 0.10 0.11 0.11 0.10 0.11 0.11 0.10 0.11 0.11
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . 0.08 0.09 0.09 0.10 0.09 0.10 0.10 0.09 0.10 0.10
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . 0.59 0.65 0.67 0.68 0.65 0.67 0.69 0.63 0.66 0.69
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 3.15 3.79 3.88 3.94 3.90 4.05 4.18 3.93 4.13 4.30
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.07 0.08 0.08
     Renewable Energy3 . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.70 4.74 4.89 5.02 5.09 5.32 5.56 5.28 5.61 5.95
       Delivered Energy . . . . . . . . . . . . . . . . . . . 7.59 9.33 9.59 9.80 9.79 10.19 10.59 10.01 10.55 11.10
     Electricity Related Losses . . . . . . . . . . . . . . 8.01 9.46 9.71 9.87 9.74 10.10 10.36 9.76 10.20 10.63
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.61 18.79 19.30 19.67 19.53 20.29 20.95 19.77 20.75 21.73

   Industrial4

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . 1.07 1.19 1.27 1.35 1.24 1.35 1.46 1.28 1.44 1.61
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . 2.32 2.36 2.50 2.73 2.43 2.65 2.93 2.49 2.83 3.25
     Petrochemical Feedstock . . . . . . . . . . . . . . 1.29 1.44 1.53 1.67 1.47 1.61 1.78 1.49 1.70 1.94
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . 0.22 0.24 0.25 0.27 0.24 0.26 0.28 0.25 0.27 0.31
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . 0.21 0.23 0.25 0.26 0.24 0.26 0.28 0.25 0.28 0.31
     Other Petroleum5 . . . . . . . . . . . . . . . . . . . . . 4.29 4.55 4.76 5.08 4.65 5.01 5.37 4.82 5.24 5.77
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . 9.39 10.01 10.55 11.35 10.28 11.14 12.11 10.58 11.77 13.19
     Natural Gas6 . . . . . . . . . . . . . . . . . . . . . . . . 9.43 10.68 11.11 11.70 11.07 11.76 12.59 11.38 12.34 13.46
     Metallurgical Coal . . . . . . . . . . . . . . . . . . . . 0.75 0.61 0.61 0.61 0.55 0.55 0.55 0.50 0.50 0.50
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . 1.73 1.82 1.85 1.91 1.82 1.87 1.94 1.82 1.90 1.99
     Net Coal Coke Imports . . . . . . . . . . . . . . . . 0.06 0.13 0.16 0.21 0.15 0.19 0.27 0.17 0.22 0.33
       Coal Subtotal . . . . . . . . . . . . . . . . . . . . . . . 2.54 2.55 2.62 2.73 2.52 2.61 2.76 2.49 2.62 2.83
     Renewable Energy7 . . . . . . . . . . . . . . . . . . . 2.15 2.52 2.64 2.82 2.66 2.86 3.10 2.78 3.08 3.44
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.63 3.97 4.18 4.53 4.14 4.47 4.92 4.35 4.81 5.47
       Delivered Energy . . . . . . . . . . . . . . . . . . . 27.15 29.73 31.10 33.12 30.68 32.84 35.48 31.59 34.63 38.39
     Electricity Related Losses . . . . . . . . . . . . . . 7.87 7.93 8.32 8.90 7.94 8.48 9.18 8.04 8.76 9.78
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.02 37.66 39.42 42.02 38.62 41.31 44.66 39.63 43.39 48.17
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Economic Growth Case Comparisons

Table B2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Sector and Source 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

   Transportation
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . 5.13 6.63 6.99 7.45 7.05 7.60 8.23 7.44 8.21 9.14
     Jet Fuel8 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.46 4.27 4.51 4.80 4.81 5.22 5.63 5.32 5.97 6.59
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . 15.92 18.50 19.04 19.62 19.40 20.23 21.05 20.14 21.32 22.46
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . 0.74 0.85 0.85 0.86 0.85 0.86 0.87 0.85 0.87 0.88
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . 0.02 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.06 0.06
     Other Petroleum9 . . . . . . . . . . . . . . . . . . . . . 0.26 0.29 0.31 0.32 0.31 0.33 0.35 0.32 0.35 0.39
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . 25.54 30.59 31.74 33.10 32.47 34.28 36.19 34.12 36.77 39.52
     Pipeline Fuel Natural Gas . . . . . . . . . . . . . . 0.66 0.87 0.90 0.93 0.94 0.99 1.05 1.00 1.09 1.15
     Compressed Natural Gas . . . . . . . . . . . . . . 0.02 0.09 0.09 0.10 0.12 0.13 0.14 0.15 0.16 0.17
     Renewable Energy (E85)10 . . . . . . . . . . . . . 0.01 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.05
     Methanol (M85)11 . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01
     Liquid Hydrogen . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.06 0.12 0.12 0.12 0.14 0.15 0.15 0.16 0.17 0.17
       Delivered Energy . . . . . . . . . . . . . . . . . . . 26.28 31.69 32.89 34.29 33.71 35.60 37.57 35.48 38.23 41.06
     Electricity Related Losses . . . . . . . . . . . . . . 0.13 0.23 0.23 0.24 0.27 0.28 0.28 0.29 0.30 0.31
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.41 31.92 33.12 34.53 33.98 35.87 37.85 35.77 38.54 41.37

   Delivered Energy Consumption for
      All Sectors

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . 7.42 9.03 9.47 10.03 9.47 10.12 10.89 9.86 10.80 11.91
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.15 0.13 0.13 0.13 0.12 0.13 0.13 0.12 0.12 0.13
     Jet Fuel8 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.46 4.27 4.51 4.80 4.81 5.22 5.63 5.32 5.97 6.59
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . 2.88 2.91 3.05 3.28 2.98 3.20 3.49 3.04 3.38 3.81
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . 16.17 18.76 19.31 19.91 19.67 20.52 21.36 20.42 21.63 22.80
     Petrochemical Feedstock . . . . . . . . . . . . . . 1.29 1.44 1.53 1.67 1.47 1.61 1.78 1.49 1.70 1.94
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . 1.05 1.19 1.21 1.23 1.20 1.22 1.26 1.20 1.25 1.30
     Other Petroleum12 . . . . . . . . . . . . . . . . . . . . 4.53 4.82 5.04 5.38 4.94 5.31 5.69 5.12 5.57 6.13
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . 36.95 42.55 44.25 46.43 44.65 47.33 50.23 46.56 50.41 54.61
     Natural Gas6 . . . . . . . . . . . . . . . . . . . . . . . . 18.11 21.06 21.68 22.38 21.88 22.91 24.02 22.58 24.02 25.46
     Metallurgical Coal . . . . . . . . . . . . . . . . . . . . 0.75 0.61 0.61 0.61 0.55 0.55 0.55 0.50 0.50 0.50
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . 1.84 1.94 1.98 2.03 1.94 1.99 2.06 1.94 2.02 2.12
     Net Coal Coke Imports . . . . . . . . . . . . . . . . 0.06 0.13 0.16 0.21 0.15 0.19 0.27 0.17 0.22 0.33
       Coal Subtotal . . . . . . . . . . . . . . . . . . . . . . . 2.65 2.67 2.74 2.85 2.64 2.74 2.88 2.61 2.74 2.95
     Renewable Energy13 . . . . . . . . . . . . . . . . . . 2.65 3.06 3.19 3.37 3.21 3.42 3.66 3.34 3.65 4.01
     Methanol (M85)11 . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01
     Liquid Hydrogen . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.29 13.72 14.15 14.67 14.62 15.30 16.09 15.41 16.39 17.52
       Delivered Energy . . . . . . . . . . . . . . . . . . . 71.65 83.07 86.01 89.70 87.01 91.71 96.88 90.51 97.22 104.56
     Electricity Related Losses . . . . . . . . . . . . . . 24.49 27.38 28.13 28.85 28.02 29.04 30.00 28.47 29.81 31.30
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96.14 110.45 114.14 118.55 115.03 120.75 126.88 118.98 127.03 135.86

   Electric Generators14

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . 0.06 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . 1.03 0.12 0.12 0.15 0.12 0.12 0.13 0.12 0.14 0.17
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . 1.08 0.16 0.16 0.19 0.16 0.16 0.17 0.16 0.18 0.21
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 3.85 6.66 7.07 7.59 8.70 9.48 10.16 10.42 11.55 11.51
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . 18.78 21.79 22.41 23.14 22.27 22.94 23.89 22.58 23.46 25.82
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.69 6.74 6.82 6.94 5.91 6.13 6.31
     Renewable Energy15 . . . . . . . . . . . . . . . . . . 3.94 4.48 4.64 4.59 4.54 4.71 4.71 4.58 4.66 4.75
     Electricity Imports16 . . . . . . . . . . . . . . . . . . . 0.34 0.31 0.31 0.31 0.22 0.22 0.22 0.22 0.22 0.22
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.78 41.10 42.28 43.52 42.64 44.34 46.09 43.88 46.20 48.82
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Table B2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Sector and Source 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

   Total Energy Consumption
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . 7.48 9.07 9.51 10.07 9.51 10.17 10.92 9.90 10.84 11.95
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.15 0.13 0.13 0.13 0.12 0.13 0.13 0.12 0.12 0.13
     Jet Fuel8 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.46 4.27 4.51 4.80 4.81 5.22 5.63 5.32 5.97 6.59
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . 2.88 2.91 3.05 3.28 2.98 3.20 3.49 3.04 3.38 3.81
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . 16.17 18.76 19.31 19.91 19.67 20.52 21.36 20.42 21.63 22.80
     Petrochemical Feedstock . . . . . . . . . . . . . . 1.29 1.44 1.53 1.67 1.47 1.61 1.78 1.49 1.70 1.94
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . 2.08 1.31 1.33 1.39 1.32 1.35 1.39 1.33 1.38 1.47
     Other Petroleum12 . . . . . . . . . . . . . . . . . . . . 4.53 4.82 5.04 5.38 4.94 5.31 5.69 5.12 5.57 6.13
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . 38.03 42.71 44.41 46.62 44.81 47.50 50.40 46.73 50.59 54.82
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 21.95 27.73 28.75 29.97 30.59 32.39 34.18 33.00 35.57 36.97
     Metallurgical Coal . . . . . . . . . . . . . . . . . . . . 0.75 0.61 0.61 0.61 0.55 0.55 0.55 0.50 0.50 0.50
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . 20.62 23.73 24.39 25.17 24.21 24.93 25.95 24.52 25.48 27.94
     Net Coal Coke Imports . . . . . . . . . . . . . . . . 0.06 0.13 0.16 0.21 0.15 0.19 0.27 0.17 0.22 0.33
       Coal Subtotal . . . . . . . . . . . . . . . . . . . . . . . 21.43 24.47 25.15 25.99 24.91 25.68 26.77 25.19 26.20 28.77
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.69 6.74 6.82 6.94 5.91 6.13 6.31
     Renewable Energy17 . . . . . . . . . . . . . . . . . . 6.59 7.54 7.83 7.96 7.75 8.13 8.37 7.92 8.31 8.76
     Methanol (M85)11 . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01
     Liquid Hydrogen . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Electricity Imports16 . . . . . . . . . . . . . . . . . . . 0.34 0.31 0.31 0.31 0.22 0.22 0.22 0.22 0.22 0.22
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96.14 110.45 114.14 118.55 115.03 120.75 126.89 118.98 127.04 135.86

Energy Use and Related Statistics

  Delivered Energy Use . . . . . . . . . . . . . . . . . . 71.65 83.07 86.01 89.70 87.01 91.71 96.88 90.51 97.22 104.56
  Total Energy Use . . . . . . . . . . . . . . . . . . . . .  96.14 110.45 114.14 118.55 115.03 120.75 126.89 118.98 127.04 135.86
  Population (millions) . . . . . . . . . . . . . . . . . . . . 273.13 292.66 300.17 307.68 301.58 312.58 323.58 310.66 325.24 339.82
  Gross Domestic Product (billion 1996 dollars) 8,876 12,000 12,667 13,463 13,495 14,635 15,744 14,757 16,515 18,202
  Carbon Dioxide Emissions 
    (million metric tons carbon equivalent) . . . . . 1,510.8 1,750.0 1,809.1 1,882.6 1,840.1 1,928.1 2,027.6 1,916.4 2,040.6 2,193.3
 

1Includes wood used for residential heating. See Table B18  estimates of nonmarketed renewable energy consumption for geothermal heat pumps, solar thermal hot water heating,
and solar photovoltaic electricity generation.

2Includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.
3Includes commercial sector electricity cogenerated by using wood and wood waste, landfill gas, municipal solid waste, and other biomass. See Table B18 for estimates of

nonmarketed renewable energy consumption for solar thermal hot water heating and solar photovoltaic electricity generation.
4Fuel consumption includes consumption for cogeneration, which produces electricity and other useful thermal energy. 
5Includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.
6Includes lease and plant fuel and consumption by cogenerators; excludes consumption by nonutility generators.
7Includes consumption of energy from hydroelectric, wood and wood waste, municipal solid waste, and other biomass; includes cogeneration, both for sale to the grid and for

own use.
     8Includes only kerosene type.

9Includes aviation gas and lubricants.
10E85 is 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable).
11M85 is 85 percent methanol and 15 percent motor gasoline.
12Includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, petroleum coke, and miscellaneous

petroleum products.
13Includes electricity generated for sale to the grid and for own use from renewable sources, and non-electric energy from renewable sources. Excludes nonmarketed renewable

energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal hot water heaters.
14Includes consumption of energy by all electric power generators for grid-connected power except cogenerators, which produce electricity and other useful thermal energy.

Includes small power producers and exempt wholesale generators.
15Includes conventional hydroelectric, geothermal, wood and wood waste, municipal solid waste, other biomass, petroleum coke, wind, photovoltaic and solar thermal sources.

Excludes cogeneration.  Excludes net electricity imports.
16In 1998 approximately 70 percent of the U.S. electricity imports were provided by renewable sources (hydroelectricity); EIA does not project future proportions for the fuel source

of imported electricity.
17Includes hydroelectric, geothermal, wood and wood waste, municipal solid waste, other biomass, wind, photovoltaic and solar thermal sources.  Includes ethanol components

of E85; excludes ethanol blends (10 percent or less) in motor gasoline.  Excludes net electricity imports and nonmarketed renewable energy consumption for geothermal heat pumps,
buildings photovoltaic systems, and solar thermal hot water heaters.

Btu = British thermal unit.  
Note: Totals may not equal sum of components due to independent rounding.    Data for 1999 are model results and may differ slightly from official EIA data reports. Consumption

values of 0.00 are values that round to 0.00, because they are less than 0.005.
Sources: 1999 electric utility fuel consumption: Energy Information Administration (EIA), Electric Power Annual 1998, Volume 1, DOE/EIA-0348(98)/1 (Washington, DC,

April 1999). 1999 nonutility consumption estimates: EIA, Form EIA-860B:  "Annual Electric Generator Report - Nonutility."  Other 1999 values: EIA, Short-Term Energy Outlook,
September 2000,   http://www.eia.doe.gov/pub/ forecasting/steo/oldsteos/sep00.pdf.  Projections: EIA, AEO2001 National Energy Modeling System runs  LM2001.D101600A,
AEO2001.D101600A, and HM2001.D101600A.
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Table B3. Energy Prices by Sector and Source
(1999 Dollars per Million Btu, Unless Otherwise Noted)

Sector and Source 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

   Residential . . . . . . . . . . . . . . . . . . . . . . . . . 13.17  12.81 13.16 13.75 12.78 13.33 13.88 12.82 13.59 14.39
     Primary Energy1 . . . . . . . . . . . . . . . . . . . . 6.72  6.80 7.01 7.33 6.67 6.92 7.23 6.61 7.01 7.47
       Petroleum Products2 . . . . . . . . . . . . . . . . 7.55  9.05 9.37 9.45 9.06 9.49 9.71 9.08 9.64 9.92
         Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 6.27  7.31 7.51 7.63 7.40 7.80 7.99 7.49 7.98 8.18
         Liquefied Petroleum Gas . . . . . . . . . . . . 10.36  12.47 13.07 13.05 12.30 12.83 13.07 12.18 12.87 13.31
       Natural Gas . . . . . . . . . . . . . . . . . . . . . . . 6.52  6.33 6.53 6.91 6.21 6.44 6.77 6.15 6.55 7.05
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . 23.60  21.39 21.88 22.81 21.10 22.01 22.85 20.99 22.17 23.32

   Commercial . . . . . . . . . . . . . . . . . . . . . . . . 13.25  11.34 11.75 12.51 11.31 11.96 12.68 11.41 12.37 13.46
     Primary Energy1 . . . . . . . . . . . . . . . . . . . . 5.22  5.34 5.53 5.86 5.30 5.55 5.86 5.32 5.74 6.21
       Petroleum Products2 . . . . . . . . . . . . . . . . 5.00  5.93 6.17 6.27 5.97 6.34 6.52 6.02 6.50 6.77
         Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 4.37  5.09 5.28 5.40 5.17 5.55 5.75 5.25 5.75 6.01
         Residual Fuel . . . . . . . . . . . . . . . . . . . . 2.63  3.59 3.69 3.77 3.62 3.77 3.90 3.65 3.85 4.02
       Natural Gas3 . . . . . . . . . . . . . . . . . . . . . . 5.34  5.31 5.50 5.87 5.26 5.50 5.84 5.28 5.71 6.22
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . 21.54  17.05 17.63 18.74 16.77 17.72 18.75 16.76 18.12 19.63

   Industrial4 . . . . . . . . . . . . . . . . . . . . . . . . . . 5.33  5.16 5.45 5.76 5.19 5.56 5.93 5.26 5.85 6.40
     Primary Energy . . . . . . . . . . . . . . . . . . . . . 3.92  4.12 4.38 4.60 4.16 4.48 4.76 4.21 4.72 5.14
       Petroleum Products2 . . . . . . . . . . . . . . . . 5.55  5.70 6.05 6.13 5.71 6.10 6.32 5.70 6.27 6.59
         Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 4.65  5.26 5.45 5.58 5.35 5.73 5.93 5.44 5.94 6.28
         Liquefied Petroleum Gas . . . . . . . . . . . . 8.50  7.39 8.01 7.99 7.26 7.75 7.97 7.15 7.83 8.27
         Residual Fuel . . . . . . . . . . . . . . . . . . . . 2.78  3.32 3.42 3.50 3.35 3.50 3.62 3.39 3.58 3.75
       Natural Gas5 . . . . . . . . . . . . . . . . . . . . . . 2.79  3.12 3.31 3.68 3.20 3.45 3.81 3.29 3.76 4.31
       Metallurgical Coal . . . . . . . . . . . . . . . . . . 1.65  1.53 1.54 1.55 1.47 1.49 1.50 1.43 1.44 1.46
       Steam Coal . . . . . . . . . . . . . . . . . . . . . . . 1.43  1.28 1.29 1.31 1.24 1.25 1.27 1.19 1.21 1.24
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . 13.09  10.86 11.24 11.92 10.67 11.27 11.97 10.69 11.62 12.67

   Transportation . . . . . . . . . . . . . . . . . . . . . . 8.30  9.19 9.46 9.75 9.03 9.38 9.68 8.92 9.31 9.67
     Primary Energy . . . . . . . . . . . . . . . . . . . . . 8.29  9.17 9.45 9.74 9.01 9.36 9.66 8.90 9.29 9.65
       Petroleum Products2 . . . . . . . . . . . . . . . . 8.28  9.17 9.44 9.74 9.01 9.36 9.66 8.90 9.29 9.65
         Distillate Fuel6 . . . . . . . . . . . . . . . . . . . . 8.22  8.65 8.94 9.20 8.60 9.05 9.34 8.50 8.98 9.48
         Jet Fuel7 . . . . . . . . . . . . . . . . . . . . . . . . 4.70  5.24 5.47 5.63 5.30 5.75 6.02 5.44 5.88 6.09
         Motor Gasoline8 . . . . . . . . . . . . . . . . . . . 9.45  10.62 10.93 11.31 10.42 10.75 11.10 10.27 10.68 11.08
         Residual Fuel . . . . . . . . . . . . . . . . . . . . 2.46  3.07 3.18 3.25 3.10 3.25 3.38 3.13 3.33 3.50
         Liquefied Petroleum Gas9 . . . . . . . . . . . 12.87  13.65 14.26 14.34 13.38 13.96 14.32 13.08 13.84 14.42
       Natural Gas10 . . . . . . . . . . . . . . . . . . . . . . 7.02  6.76 7.04 7.53 6.81 7.17 7.63 6.77 7.32 7.96
       Ethanol (E85)11 . . . . . . . . . . . . . . . . . . . . 14.42  19.03 19.00 19.19 19.30 19.24 19.40 18.46 19.36 19.57
       Methanol (M85)12 . . . . . . . . . . . . . . . . . . . 10.38  13.50     13.74     14.03     13.99     14.33     14.65     13.92     14.43     14.85     
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . 15.57  13.39     13.47     14.01     12.78     13.21     13.64     12.58     13.06     13.59     

   Average End-Use Energy . . . . . . . . . . . . . 8.55  8.67 8.95 9.29 8.64 9.01 9.37 8.65 9.17     9.66     
     Primary Energy . . . . . . . . . . . . . . . . . . . . . 6.33  6.93     7.18     7.44     6.89     7.21     7.49     6.88     7.30     7.68     
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . 19.50  16.78     17.20     17.98     16.56     17.30     18.02     16.54     17.59     18.64     

   Electric Generators13

     Fossil Fuel Average . . . . . . . . . . . . . . . . . . 1.49  1.48     1.54     1.66     1.57     1.68     1.82     1.65     1.86     1.97     
       Petroleum Products . . . . . . . . . . . . . . . . . 2.50  3.98     4.11     4.08     4.06     4.27     4.37     4.12     4.35     4.43     
         Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 4.05  4.65     4.84     4.97     4.74     5.10     5.30     4.82     5.28     5.63     
         Residual Fuel . . . . . . . . . . . . . . . . . . . . 2.42  3.77     3.88     3.86     3.84     4.00     4.10      3.90     4.07     4.15     
       Natural Gas . . . . . . . . . . . . . . . . . . . . . . . 2.55  2.84 3.03 3.38 2.99 3.24 3.60 3.11 3.59 4.09
       Steam Coal . . . . . . . . . . . . . . . . . . . . . . . 1.21  1.04 1.05 1.07 1.00 1.01 1.04 0.96 0.98 1.01
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Table B3. Energy Prices by Sector and Source (Continued)
(1999 Dollars per Million Btu, Unless Otherwise Noted)

Sector and Source 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

   Average Price to All Users14

     Petroleum Products2 . . . . . . . . . . . . . . . . . 7.44  8.35  8.64 8.85 8.26 8.61 8.86 8.19 8.61 8.93
       Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . 7.27  7.91  8.18 8.42 7.92 8.36 8.63 7.89 8.38 8.83
       Jet Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 4.70  5.24  5.47 5.63 5.30 5.75 6.02 5.44 5.88 6.09
       Liquefied Petroleum Gas . . . . . . . . . . . . . 8.84  8.31  8.88 8.81 8.14 8.58 8.75 8.02 8.62 8.98
       Motor Gasoline8 . . . . . . . . . . . . . . . . . . . . 9.45  10.62  10.93 11.31 10.42 10.75 11.10 10.27 10.68 11.08
       Residual Fuel . . . . . . . . . . . . . . . . . . . . . 2.48  3.22  3.33 3.41 3.26 3.41 3.54 3.29 3.49 3.67
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . .  4.05  4.10  4.27 4.60 4.07 4.28 4.60 4.08 4.50 5.01
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.23  1.06  1.07 1.09 1.02 1.03 1.06 0.98 1.00 1.03
     Ethanol (E85)11 . . . . . . . . . . . . . . . . . . . . . 14.42  19.03  19.00 19.19 19.30 19.24 19.40 18.46 19.36 19.57
     Methanol (M85)12 . . . . . . . . . . . . . . . . . . . . 10.38  13.50  13.74 14.03 13.99 14.33 14.65 13.92 14.43 14.85
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . 19.50  16.78  17.20 17.98 16.56 17.30 18.02 16.54 17.59 18.64

Non-Renewable Energy Expenditures
  by Sector (billion 1999 dollars)
 Residential . . . . . . . . . . . . . . . . . . . . . . . . . . . 134.60  152.22  157.93 165.91 158.61 168.52 177.83 166.63 181.70 195.18
 Commercial . . . . . . . . . . . . . . . . . . . . . . . . . . 99.50  104.86  111.72 121.54 109.78 120.89 133.25 113.21 129.51 148.31
 Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110.90  114.35  126.53 143.40 118.15 135.93 158.05 122.76 150.97 185.59
 Transportation . . . . . . . . . . . . . . . . . . . . . . . . 212.63  282.57  302.06 324.75 295.27 323.87 352.66 306.62 344.96 385.10
    Total Non-Renewable Expenditures . . . . . 557.64  654.00  698.23 755.60 681.81 749.21 821.79 709.23 807.14 914.18
    Transportation Renewable Expenditures . . 0.14  0.57  0.61 0.67 0.69 0.75 0.82 0.74 0.86 0.95
    Total Expenditures . . . . . . . . . . . . . . . . . . 557.78  654.57  698.85 756.27 682.50 749.96 822.60 709.96 808.00 915.13

1Weighted average price includes fuels below as well as coal.
2 This quantity is the weighted average for all petroleum products, not just those listed below.
3Excludes independent power producers.
4Includes cogenerators.
5Excludes uses for lease and plant fuel.
6 Low sulfur diesel fuel.  Price includes Federal and State taxes while excluding county and local taxes.
7Kerosene-type jet fuel.  Price includes Federal and State taxes while excluding county and local taxes.
8Sales weighted-average price for all grades. Includes Federal and State taxes and excludes county and local taxes.
 9Includes Federal and State taxes while excluding county and local taxes.
10Compressed natural gas used as a vehicle fuel. Price includes estimated motor vehicle fuel taxes.
11E85 is 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable).
12M85 is 85 percent methanol  and 15 percent motor gasoline.
13Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy. Includes small power producers and exempt wholesale

generators.
14Weighted 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: Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 prices for gasoline, distillate, and jet fuel are based on prices in various  issues of Energy Information Administration (EIA), Petroleum Marketing Monthly, DOE/EIA-

0380(99/03-2000/04) (Washington, DC, 1999-2000). 1999 prices for all other petroleum products are derived from the EIA, State Energy Price and Expenditure Report  1997,
DOE/EIA-0376(97) (Washington, DC, July 2000). 1999 industrial gas delivered prices are based on EIA, Manufacturing Energy Consumption Survey 1994. 1999 residential and
commercial natural gas delivered prices: EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999 coal prices based on EIA, Quarterly Coal Report,
DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000) and EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and
HM2001.D101600A. 1999 electricity prices for commercial, industrial, and transportation: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A,
AEO2001.D101600A, and HM2001.D101600A.  Projections:  EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and
HM2001.D101600A.
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Table B4. Residential Sector Key Indicators and End-Use Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 Key Indicators
   Households (millions)
     Single-Family . . . . . . . . . . . . . . . . . . . . . . . . . . 75.70 84.14 85.51 86.89 87.41 89.93 91.94 90.44 94.36 97.09   
     Multifamily . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.79 23.80 24.25 25.01 24.93 25.69 26.78 25.94 27.09 28.56   
     Mobile Homes . . . . . . . . . . . . . . . . . . . . . . . . . 6.59 7.09 7.20 7.29 7.36 7.57 7.64 7.63 7.96 8.02   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104.08 115.04 116.97 119.19 119.70 123.20 126.36 124.01 129.41 133.68   

    Average House Square Footage . . . . . . . . . . 1673 1720   1724   1725   1737   1744    1746   1754   1763   1766   

  Energy Intensity
    (million Btu per household)
    Delivered Energy Consumption . . . . . . . . . . . . 102.1 107.0   106.3   104.8   107.3   106.2    104.8   108.3   106.7   104.8   
    Total Energy Consumption . . . . . . . . . . . . . . . . 183.5 191.9   190.6   187.4   191.4   188.9    185.4   192.0   188.3   183.9   
     (thousand Btu per square foot)
     Delivered Energy Consumption . . . . . . . . . . . 61.0 62.2   61.7   60.8   61.7   60.9    60.0   61.8   60.5   59.3   
     Total Energy Consumption . . . . . . . . . . . . . . . 109.7 111.6   110.6   108.6   110.2   108.3    106.2   109.5   106.8   104.2   

 Delivered  Energy Consumption by Fuel
   Electricity
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.38 0.46 0.47 0.47 0.48 0.49 0.50 0.49 0.51 0.52
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . 0.52 0.62 0.63 0.63 0.68 0.69 0.71 0.74 0.77 0.79
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.39 0.43 0.43 0.43 0.43 0.43 0.44 0.42 0.43 0.44
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.43 0.34 0.34 0.35 0.32 0.32 0.33 0.31 0.33 0.34
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 0.12 0.12 0.12 0.12 0.13 0.13 0.13 0.13 0.14
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . 0.22 0.26 0.26 0.26 0.27 0.27 0.28 0.28 0.29 0.29
     Freezers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.09 0.09 0.09 0.08 0.09 0.09 0.08 0.09 0.09
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.34 0.46 0.46 0.46 0.49 0.49 0.49 0.51 0.52 0.52
     Clothes Washers1 . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04
     Dishwashers1 . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03
     Color Televisions . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.19 0.19 0.19 0.21 0.21 0.22 0.23 0.24 0.24
     Personal Computers . . . . . . . . . . . . . . . . . . . . 0.06 0.09 0.09 0.09 0.10 0.10 0.10 0.11 0.11 0.12
     Furnace Fans . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.10 0.10 0.10 0.10 0.11 0.11 0.11 0.12 0.12
     Other Uses2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.10 1.71 1.73 1.75 1.93 1.97 2.01 2.13 2.20 2.25
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 3.91 4.89 4.96 5.01 5.25 5.37 5.46 5.61 5.80 5.92

   Natural Gas
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 3.22 3.81 3.85 3.86 3.97 4.06 4.11 4.17 4.31 4.36
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 1.26 1.40 1.41 1.42 1.44 1.47 1.49 1.47 1.52 1.54
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.19 0.22 0.23 0.23 0.24 0.24 0.24 0.25 0.25 0.26
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.09 0.09 0.09 0.10 0.10 0.10 0.11 0.11 0.11
     Other Uses3 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 4.85 5.64 5.69 5.71 5.86 5.99 6.06 6.11 6.30 6.38

   Distillate
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.73 0.69 0.69 0.69 0.67 0.66 0.66 0.65 0.65 0.65
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.13 0.12 0.12 0.12 0.11 0.11 0.11 0.10 0.10 0.10
     Other Uses4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 0.86 0.81 0.81 0.81 0.78 0.77 0.77 0.76 0.75 0.75

   Liquefied Petroleum Gas
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.31 0.28 0.28 0.28 0.27 0.27 0.27 0.27 0.27 0.27
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.11 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
     Other Uses3 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 0.46 0.42 0.41 0.41 0.40 0.40 0.40 0.40 0.39 0.39

   Marketed Renewables (wood)5 . . . . . . . . . . . . . 0.41 0.43 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44
   Other Fuels6 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.14 0.13 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
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Table B4. Residential Sector Key Indicators and End-Use Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

   Delivered Energy Consumption by End-Use 
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 5.18 5.80 5.84 5.86 5.94 6.03 6.09 6.14 6.29 6.35
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . 0.52 0.62 0.63 0.63 0.68 0.70 0.71 0.74 0.77 0.79
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 1.89 2.03 2.05 2.06 2.06 2.10 2.13 2.09 2.14 2.17
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.43 0.34 0.34 0.35 0.32 0.32 0.33 0.31 0.33 0.34
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.32 0.37 0.38 0.38 0.39 0.40 0.40 0.40 0.42 0.43
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . 0.28 0.34 0.35 0.35 0.37 0.37 0.38 0.39 0.40 0.40
     Freezers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.09 0.09 0.09 0.08 0.09 0.09 0.08 0.09 0.09
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.34 0.46 0.46 0.46 0.49 0.49 0.49 0.51 0.52 0.52
     Clothes Washers . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04
     Dishwashers . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03
     Color Televisions . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.19 0.19 0.19 0.21 0.21 0.22 0.23 0.24 0.24
     Personal Computers . . . . . . . . . . . . . . . . . . . . 0.06 0.09 0.09 0.09 0.10 0.10 0.10 0.11 0.11 0.12
     Furnace Fans . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.10 0.10 0.10 0.10 0.11 0.11 0.11 0.12 0.12
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.23 1.83 1.86 1.87 2.05 2.09 2.13 2.25 2.32 2.37
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 10.62 12.31 12.43 12.49 12.84 13.08 13.24 13.43 13.81 14.00

   Electricity Related Losses . . . . . . . . . . . . . . . 8.48 9.77 9.87 9.84 10.07 10.19 10.18 10.37 10.55 10.58

   Total Energy Consumption by End-Use . . . .
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 6.01 6.71 6.76 6.78 6.85 6.96 7.01 7.06 7.22 7.28
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . 1.64 1.85 1.87 1.88 1.97 2.01 2.03 2.11 2.17 2.19
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 2.75 2.88 2.90 2.91 2.88 2.92 2.95 2.87 2.93 2.96
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 1.35 1.01 1.02 1.03 0.92 0.94 0.95 0.89 0.92 0.93
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.54 0.60 0.61 0.62 0.62 0.63 0.65 0.63 0.66 0.67
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . 0.75 0.85 0.86 0.86 0.88 0.89 0.89 0.91 0.93 0.93
     Freezers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.37 0.26 0.27 0.27 0.24 0.25 0.25 0.24 0.25 0.25
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.08 1.37 1.38 1.36 1.41 1.42 1.41 1.45 1.46 1.45
     Clothes Washers . . . . . . . . . . . . . . . . . . . . . . . 0.09 0.10 0.10 0.10 0.10 0.11 0.11 0.10 0.11 0.11
     Dishwashers . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.07 0.07 0.07 0.07 0.08 0.08 0.07 0.08 0.08
     Color Televisions . . . . . . . . . . . . . . . . . . . . . . . 0.38 0.56 0.57 0.57 0.61 0.62 0.62 0.66 0.67 0.68
     Personal Computers . . . . . . . . . . . . . . . . . . . . 0.20 0.28 0.28 0.28 0.29 0.29 0.29 0.32 0.32 0.33
     Furnace Fans . . . . . . . . . . . . . . . . . . . . . . . . . 0.24 0.29 0.29 0.29 0.30 0.31 0.31 0.32 0.33 0.33
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.62 5.24 5.30 5.31 5.75 5.84 5.87 6.18 6.32 6.39
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.10 22.08 22.30 22.34 22.91 23.27 23.42 23.81 24.36 24.59

   Non-Marketed Renewables
     Geothermal8 . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
     Solar9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.04 0.04

 1Does not include electric water heating portion of load.
     2Includes small electric devices, heating elements, and motors.
        3Includes such appliances as swimming pool heaters, outdoor grills, and outdoor lighting (natural gas).  

         4Includes such appliances as swimming pool and hot tub heaters.
 5Includes wood used for primary and secondary heating in wood stoves or fireplaces as reported in the Residential Energy Consumption Survey 1997.
 6Includes kerosene and coal.
 7Includes all other uses listed above.
 8Includes primary energy displaced by geothermal heat pumps in space heating and cooling applications.
 9Includes primary energy displaced by solar thermal water heaters and electricity generated using photovoltaics.
Btu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999: Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf.  

Projections:  EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B5. Commercial Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 Key Indicators

   Total Floor Space (billion square feet)
     Surviving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60.8 71.7    74.0    76.4    74.4    78.1    82.0    75.5    80.7    86.1    
     New Additions . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 1.5    1.8    2.0    1.2    1.5    1.8    0.9    1.3    1.7    
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.8 73.2    75.8    78.5    75.7    79.6    83.8    76.4    81.9    87.8    
     
   Energy Consumption Intensity
     (thousand Btu per square foot)
     Delivered Energy Consumption . . . . . . . . . . . 120.9 127.5    126.6    124.9    129.3    128.0    126.4    131.0    128.8    126.4    
     Electricity Related Losses . . . . . . . . . . . . . . . . 127.6 129.1    128.2    125.7    128.7    126.8    123.7    127.8    124.5    121.1    
     Total Energy Consumption . . . . . . . . . . . . . . . 248.5 256.6    254.8    250.6    258.0    254.9    250.1    258.7    253.2    247.5    

 Delivered Energy Consumption by Fuel

   Purchased Electricity
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.14 0.16    0.16    0.17    0.16    0.16    0.17    0.15    0.16    0.17    
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 0.43 0.44    0.46    0.47    0.44    0.46    0.48    0.43    0.46    0.49    
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.14 0.16    0.16    0.16    0.15    0.16    0.17    0.15    0.16    0.16    
     Ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.17 0.20    0.21    0.21    0.20    0.21    0.22    0.20    0.21    0.22    
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03    0.03    0.03    0.03    0.03    0.03    0.03    0.03    0.03    
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.21 1.38    1.42    1.46    1.42    1.48    1.54    1.41    1.47    1.55    
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.18 0.21    0.21    0.22    0.21    0.22    0.23    0.21    0.22    0.24    
     Office Equipment (PC) . . . . . . . . . . . . . . . . . . 0.10 0.23    0.24    0.25    0.26    0.28    0.29    0.27    0.29    0.32    
     Office Equipment (non-PC) . . . . . . . . . . . . . . . 0.30 0.49    0.51    0.53    0.57    0.60    0.63    0.64    0.69    0.74    
     Other Uses2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.99 1.44    1.48    1.53    1.63    1.71    1.79    1.79    1.91    2.03    
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 3.70 4.74    4.89    5.02    5.09    5.32    5.56    5.28    5.61    5.95    

   Natural Gas3

     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 1.42 1.70    1.74    1.76    1.73    1.80     1.85     1.73     1.81     1.88     
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02    0.02    0.02    0.02    0.03     0.03     0.02     0.03     0.03     
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.64 0.74    0.77    0.79    0.78    0.82     0.86     0.79     0.84     0.89     
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.21 0.24    0.25    0.25    0.25    0.26     0.27     0.25     0.27     0.29     
     Other Uses4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.87 1.09    1.11    1.12    1.11    1.14     1.17     1.13     1.18     1.22     
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 3.15 3.79    3.88    3.94    3.90    4.05 4.18     3.93     4.13     4.30     

   Distillate
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.23 0.25    0.25    0.26    0.24    0.25    0.26     0.23     0.24    0.25    
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.09 0.08    0.09    0.09    0.08    0.08    0.09     0.08     0.08    0.09    
     Other Uses5 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.04 0.07    0.07    0.07    0.07    0.07    0.07     0.07     0.07    0.07    
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 0.36 0.40    0.41    0.42    0.40    0.40    0.42     0.38     0.39    0.41    

          
   Other Fuels6 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.30 0.32    0.33    0.34    0.33    0.34    0.35     0.32     0.34    0.36    

 
   Marketed Renewable Fuels
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08    0.08    0.08    0.08    0.08    0.08     0.08     0.08     0.08     
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 0.08 0.08    0.08    0.08    0.08    0.08    0.08     0.08     0.08     0.08    

   Delivered Energy Consumption by End-Use
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 1.79 2.11    2.15    2.18    2.13    2.21    2.28     2.12     2.21     2.30    
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 0.44 0.47    0.48    0.49    0.47    0.49    0.51     0.46     0.49     0.52    
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.87 0.98    1.01    1.04    1.01    1.06    1.11     1.02     1.08     1.14    
     Ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.17 0.20    0.21    0.21    0.20    0.21    0.22     0.20     0.21     0.22    
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.24 0.27    0.28    0.28    0.28    0.29    0.31     0.28     0.30     0.32    
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.21 1.38    1.42    1.46    1.42    1.48    1.54     1.41     1.47     1.55    
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.18 0.21    0.21    0.22    0.21    0.22    0.23     0.21     0.22     0.24    
     Office Equipment (PC) . . . . . . . . . . . . . . . . . . 0.10 0.23    0.24    0.25    0.26    0.28    0.29     0.27     0.29     0.32    
     Office Equipment (non-PC) . . . . . . . . . . . . . . . 0.30 0.49    0.51    0.53    0.57    0.60    0.63     0.64     0.69     0.74    
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.29 3.00    3.07    3.14    3.23    3.35    3.47     3.40     3.58     3.77    
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 7.59 9.33    9.59    9.80    9.79    10.19    10.59     10.01     10.55     11.10    



164 Energy Information Administration / Annual Energy Outlook 2001

Economic Growth Case Comparisons

Table B5. Commercial Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

   Electricity Related Losses . . . . . . . . . . . . . . . 8.01 9.46    9.71    9.87    9.74    10.10    10.36    9.76    10.20    10.63    
    

   Total Energy Consumption by End-Use 
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 2.09 2.42    2.48    2.51    2.43    2.52    2.59    2.40    2.50    2.60    
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 1.36 1.35    1.39    1.41    1.32    1.37    1.42    1.26    1.33    1.40    
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 1.19 1.29    1.33    1.36    1.31    1.37    1.42    1.30    1.37    1.43    
     Ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.55 0.60    0.61    0.62    0.58    0.61    0.62    0.56    0.59    0.62    
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.31 0.33    0.34    0.35    0.34    0.35    0.36    0.33    0.35    0.37    
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.83 4.14    4.26    4.32    4.15    4.29    4.40    4.02    4.15    4.31    
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.58 0.62    0.64    0.66    0.61    0.64    0.67    0.59    0.63    0.67    
     Office Equipment (PC) . . . . . . . . . . . . . . . . . . 0.33 0.69    0.71    0.73    0.77    0.81    0.84    0.78    0.83    0.88    
     Office Equipment (non-PC) . . . . . . . . . . . . . . . 0.94 1.47    1.52    1.56    1.66    1.74    1.82    1.82    1.94    2.07    
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.43 5.88    6.03    6.15    6.36    6.59    6.81    6.71    7.05    7.39    
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.61 18.79    19.30    19.67    19.53    20.29    20.95    19.77    20.75    21.73    

   Non-Marketed Renewable Fuels
     Solar8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03    0.03    0.03    0.03    0.03    0.03    0.03    0.03    0.03    
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03    0.03    0.03    0.03    0.03    0.03    0.03    0.03    0.03    

1Includes fuel consumption for district services.
2Includes miscellaneous uses, such as service station equipment, automated teller machines, telecommunications equipment, and medical equipment.
3Excludes estimated consumption from independent power producers.
4Includes miscellaneous uses, such as pumps, emergency electric generators, cogeneration in commercial buildings, and manufacturing performed in commercial buildings.
5Includes miscellaneous uses, such as cooking, emergency electric generators, and cogeneration in commercial buildings.
6Includes residual fuel oil, liquefied petroleum gas, coal, motor gasoline, and kerosene.
7Includes miscellaneous uses, such as service station equipment, automated teller machines, telecommunications equipment, medical equipment, pumps, lighting, emergency

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

8Includes primary energy displaced by solar thermal space heating and water heating, and electricity generation by solar photovoltaic systems.
Btu = British thermal unit.
PC = Personal computer.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports. 
Sources: 1999:   Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf.

Projections: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B6. Industrial Sector Key Indicators and Consumption 
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference 

High
Economic

Growth

 Key Indicators

   Value of Gross Output
     (billion 1992 dollars)

     Manufacturing . . . . . . . . . . . . . . . . . . . . . 3,749 4,850  5,089  5,531  5,444  5,828  6,471  6,149  6,726  7,735  
     Nonmanufacturing . . . . . . . . . . . . . . . . . . 972 1,092  1,162  1,238  1,157  1,265  1,364  1,210  1,370  1,516  
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,722 5,942  6,251  6,769  6,601  7,093  7,835  7,359  8,096  9,251  

   Energy Prices 
     (1999 dollars per million Btu) 

     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . 13.09 10.86  11.24  11.92  10.67  11.27  11.97  10.69  11.62  12.67  
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . 2.79 3.12  3.31  3.68  3.20  3.45  3.81  3.29  3.76  4.31  
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . 1.43 1.28  1.29  1.31  1.24  1.25  1.27  1.19  1.21  1.24  
     Residual Oil . . . . . . . . . . . . . . . . . . . . . . . 2.78 3.32  3.42  3.50  3.35  3.50  3.62  3.39  3.58  3.75  
     Distillate Oil . . . . . . . . . . . . . . . . . . . . . . . 4.65 5.26  5.45  5.58  5.35  5.73  5.93  5.44  5.94  6.28  
     Liquefied Petroleum Gas . . . . . . . . . . . . . 8.50 7.39  8.01  7.99  7.26  7.75  7.97  7.15  7.83  8.27  
     Motor Gasoline . . . . . . . . . . . . . . . . . . . . 9.42 10.59  10.90  11.29  10.38  10.70  11.06  10.23  10.64  11.04  
     Metallurgical Coal . . . . . . . . . . . . . . . . . . 1.65 1.53  1.54  1.55  1.47  1.49  1.50  1.43  1.44  1.46  

 Energy Consumption

   Consumption1

     Purchased Electricity . . . . . . . . . . . . . . . . 3.63 3.97  4.18  4.53  4.14  4.47  4.92  4.35  4.81  5.47  
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . 9.43 10.68  11.11  11.70  11.07  11.76  12.59  11.38  12.34  13.46  
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . 1.73 1.82  1.85  1.91  1.82  1.87  1.94  1.82  1.90  1.99  
     Metallurgical Coal and Coke3 . . . . . . . . . 0.81 0.73  0.76  0.82  0.70  0.74  0.82  0.67  0.72  0.83  
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . 0.22 0.24  0.25  0.27  0.24  0.26  0.28  0.25  0.27  0.31  
     Distillate . . . . . . . . . . . . . . . . . . . . . . . . . . 1.07 1.19  1.27  1.35  1.24  1.35  1.46  1.28  1.44  1.61  
     Liquefied Petroleum Gas . . . . . . . . . . . . . 2.32 2.36  2.50  2.73  2.43  2.65  2.93  2.49  2.83  3.25  
     Petrochemical Feedstocks . . . . . . . . . . . 1.29 1.44  1.53  1.67  1.47  1.61  1.78  1.49  1.70  1.94  
     Other Petroleum4 . . . . . . . . . . . . . . . . . . . 4.50 4.78  5.00  5.34  4.90  5.27  5.65  5.07  5.52  6.08  
     Renewables5 . . . . . . . . . . . . . . . . . . . . . . 2.15 2.52  2.64  2.82  2.66  2.86  3.10  2.78  3.08  3.44  
       Delivered Energy . . . . . . . . . . . . . . . . . 27.15 29.73  31.10  33.12  30.68  32.84  35.48  31.59  34.63  38.39  
     Electricity Related Losses . . . . . . . . . . . . 7.87 7.93  8.32  8.90  7.94  8.48  9.18  8.04  8.76  9.78  
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.02 37.66  39.42  42.02  38.62  41.31  44.66  39.63  43.39  48.17  

   Consumption per Unit of Output1 
     (thousand Btu per 1992 dollars)
     Purchased Electricity . . . . . . . . . . . . . . . . 0.77 0.67  0.67  0.67  0.63  0.63  0.63  0.59  0.59  0.59  
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . 2.00 1.80  1.78  1.73  1.68  1.66  1.61  1.55  1.52  1.46  
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . 0.37 0.31  0.30  0.28  0.28  0.26  0.25  0.25  0.23  0.22  
     Metallurgical Coal and Coke3 . . . . . . . . . 0.17 0.12  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.09  
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . 0.05 0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  
     Distillate . . . . . . . . . . . . . . . . . . . . . . . . . . 0.23 0.20  0.20  0.20  0.19  0.19  0.19  0.17  0.18  0.17  
     Liquefied Petroleum Gas . . . . . . . . . . . . . 0.49 0.40  0.40  0.40  0.37  0.37  0.37  0.34  0.35  0.35  
     Petrochemical Feedstocks . . . . . . . . . . . 0.27 0.24  0.24  0.25  0.22  0.23  0.23  0.20  0.21  0.21  
     Other Petroleum4 . . . . . . . . . . . . . . . . . . . 0.95 0.80  0.80  0.79  0.74  0.74  0.72  0.69  0.68  0.66  
     Renewables5 . . . . . . . . . . . . . . . . . . . . . . 0.46 0.42  0.42  0.42  0.40  0.40  0.40  0.38  0.38  0.37  
       Delivered Energy . . . . . . . . . . . . . . . . . 5.75 5.00  4.98  4.89  4.65  4.63  4.53  4.29  4.28  4.15  
     Electricity Related Losses . . . . . . . . . . . . 1.67 1.33  1.33  1.32  1.20  1.20  1.17  1.09  1.08  1.06  
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.42 6.34  6.31  6.21  5.85  5.82  5.70  5.39  5.36  5.21  

 
1Fuel consumption includes consumption for cogeneration.
2Includes lease and plant fuel. 
3Includes net coke coal imports.
4Includes petroleum coke, asphalt, road oil, lubricants, motor gasoline, still gas, and miscellaneous petroleum products.
5Includes 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.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 prices for gasoline and distillate are based on prices in various issues of Energy Information Administration (EIA), Petroleum Marketing Monthly, DOE/EIA-0380

(99/03-2000/04) (Washington, DC, 1999-2000). 1999 coal prices are based on EIA, Quarterly Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000) and EIA,
AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.  1999 electricity prices: EIA, AEO2001 National Energy
Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A. Other 1999 prices derived from EIA, State Energy Data Report 1997, DOE/EIA-0214(97)
(Washington, DC, September 1999).  Other 1999 values: EIA, Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf. 
Projections: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B7.  Transportation Sector Key Indicators and Delivered Energy Consumption

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 Key Indicators
  Level of Travel (billions)
   Light-Duty Vehicles <8,500 pounds (VMT) . 2394 2974   3066   3163   3189   3334   3475   3372   3577   3776   
   Commercial Light Trucks (VMT)1 . . . . . . . . 73 89   93   98   97   103   110   103   113   123   
   Freight Trucks >10,000 pounds (VMT) . . . . 204 264   280   301   289   313   343   316   352   398   
   Air (seat miles available) . . . . . . . . . . . . . . . 1099 1498   1592   1706   1767   1934   2103   2039   2317   2583   
   Rail (ton miles traveled) . . . . . . . . . . . . . . . 1357 1634   1706   1806   1719   1826   1968   1807   1967   2199   
   Domestic Shipping (ton miles traveled) . . . . 661 738   775   817   774   832   888   807   890   964   

 Energy Efficiency Indicators
  New Light-Duty Vehicle (miles per gallon)2 . 24.2 27.0   27.1   27.1   27.6   27.6   27.6   28.1   28.0   28.0   
     New Car (miles per gallon)2 . . . . . . . . . . . 27.9 32.2   32.3   32.3   32.4   32.4   32.4   32.5   32.5   32.4   
     New Light Truck (miles per gallon)2 . . . . . 20.8 23.2   23.2   23.2   24.0   24.0   24.0   24.7   24.7   24.7   
  Light-Duty Fleet (miles per gallon)3 . . . . . . . 20.5 20.9   20.9   21.0   21.2   21.2   21.2   21.4   21.5   21.5   
  New Commercial Light Truck (MPG)1 . . . . . 20.1 22.0   22.0   22.0   22.8   22.8   22.8   23.5   23.4   23.4   
  Stock Commercial Light Truck (MPG)1 . . . . 14.8 16.1   16.1   16.1   16.5   16.6   16.6   17.0   17.0   17.0   
  Aircraft Efficiency (seat miles per gallon) . . . 51.7 55.9   56.1   56.3   58.0   58.2   58.4   60.0   60.3   60.6   
  Freight Truck Efficiency (miles per gallon) . . 6.0 6.4   6.4   6.5   6.7   6.7   6.7   6.9   6.9   7.0   
  Rail Efficiency (ton miles per thousand Btu) 2.8 3.1   3.1   3.1   3.3   3.3   3.3   3.4   3.4   3.4   
  Domestic Shipping Efficiency        
    (ton miles per thousand Btu) . . . . . . . . . . . 2.3 2.7   2.7   2.7   2.8   2.8   2.8   3.0   3.0   3.0   

 Energy Use by Mode (quadrillion Btu)
  Light-Duty Vehicles . . . . . . . . . . . . . . . . . . . 14.88 17.98   18.51   19.08   19.00   19.83   20.64   19.81   20.98   22.10   
  Commercial Light Trucks1 . . . . . . . . . . . . . . 0.62 0.70   0.73   0.76   0.73   0.78   0.83   0.76   0.83   0.90   
  Freight Trucks4 . . . . . . . . . . . . . . . . . . . . . . . 4.54 5.48   5.78   6.19   5.78   6.24   6.79   6.08   6.74   7.55   
  Air5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.50 4.32   4.56   4.85   4.86   5.28   5.69   5.38   6.04   6.67   
  Rail6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.57 0.63   0.65   0.68   0.63   0.67   0.71   0.64   0.69   0.76   
  Marine7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.29 1.44   1.46   1.49   1.46   1.49   1.52   1.48   1.52   1.56   
  Pipeline Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 0.66 0.87   0.90   0.93   0.94   0.99   1.05   1.00   1.09   1.15   
  Lubricants . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.22 0.25   0.26   0.28   0.27   0.29   0.31   0.28   0.31   0.35   
   Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.28 31.69   32.89   34.29   33.71   35.60   37.57   35.48   38.23   41.06   

Energy Use by Mode
  (million barrels per day oil equivalent)
  Light-Duty Vehicles . . . . . . . . . . . . . . . . . . . 7.76 9.42 9.70 10.00 9.95 10.39 10.81 10.37 10.99 11.57
  Commercial Light Trucks1 . . . . . . . . . . . . . . 0.32 0.36 0.38 0.40 0.38 0.41 0.43 0.40 0.43 0.47
  Freight Trucks4 . . . . . . . . . . . . . . . . . . . . . . . 2.03 2.46 2.60 2.79 2.60 2.81 3.07 2.74 3.04 3.43
  Railroad . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.23 0.25 0.26 0.27 0.25 0.26 0.28 0.25 0.27 0.30
  Domestic Shipping . . . . . . . . . . . . . . . . . . . . 0.13 0.13 0.13 0.14 0.13 0.14 0.15 0.12 0.14 0.15
  International Shipping . . . . . . . . . . . . . . . . . 0.30 0.35 0.35 0.35 0.36 0.36 0.36 0.36 0.36 0.36
  Air5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.46 1.84 1.95 2.08 2.09 2.28 2.46 2.33 2.63 2.91
  Military Use . . . . . . . . . . . . . . . . . . . . . . . . . . 0.28 0.31 0.32 0.33 0.32 0.34 0.35 0.33 0.36 0.38
  Bus Transportation . . . . . . . . . . . . . . . . . . . . 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
  Rail Transportation6 . . . . . . . . . . . . . . . . . . . 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
  Recreational Boats . . . . . . . . . . . . . . . . . . . . 0.16 0.18 0.18 0.18 0.19 0.19 0.19 0.19 0.20 0.20
  Lubricants . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 0.12 0.12 0.13 0.13 0.14 0.15 0.13 0.15 0.16
  Pipeline Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 0.33 0.44 0.45 0.47 0.47 0.50 0.53 0.51 0.55 0.58
   Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.24 15.99 16.59 17.29 17.00 17.94 18.92 17.88 19.26 20.66

1Commercial trucks 8,500 to 10,000 pounds.
2Environmental Protection Agency rated miles per gallon.
3Combined car and light truck “on-the-road” estimate.
4Includes energy use by buses and military distillate consumption.
5Includes jet fuel and aviation gasoline.
6Includes passenger rail.
7Includes military residual fuel use and recreation boats.
Btu = British thermal unit.
VMT=Vehicle miles traveled.
MPG = Miles per gallon.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999: U.S. Department of Transportation, Research and Special Programs Administration, Air Carrier Statistics Monthly, December 1999/1998 (Washington, DC, 1999);

Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf; EIA, Fuel Oil and Kerosene
Sales 1998, DOE/EIA-0535(98) (Washington, DC, August 1999); and United States Department of Defense, Defense Fuel Supply Center. Projections: EIA, AEO2001 National
Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B8. Electricity Supply, Disposition, Prices, and Emissions
(Billion Kilowatthours, Unless Otherwise Noted)

Supply, Disposition, and Prices 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 Generation by Fuel Type
   Electric Generators1

     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1833 2132 2196 2274 2176 2246 2362 2205 2298 2614
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . 100 17 17 20 17 17 18 17 19 22
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . 371 835 900 977 1145 1266 1373 1409 1587 1584
     Nuclear Power . . . . . . . . . . . . . . . . . . . . 730 720 720 720 632 639 650 554 574 591
     Pumped Storage . . . . . . . . . . . . . . . . . . -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
     Renewable Sources3 . . . . . . . . . . . . . . . 353 385 390 391 390 395 398 392 396 399
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 3386 4088 4222 4381 4358 4563 4800 4576 4872 5209
     Nonutility Generation for Own Use . . . . 16 16 16 16 16 16 16 16 16 16
     Distributed Generation . . . . . . . . . . . . . 0 2 3 4 2 4 7 3 6 10

     Cogenerators4

       Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 52 52 52 52 52 52 52 52 52
       Petroleum . . . . . . . . . . . . . . . . . . . . . . 9 10 10 10 10 10 10 10 10 10
       Natural Gas . . . . . . . . . . . . . . . . . . . . . 206 253 257 264 268 276 288 284 299 320
       Other Gaseous Fuels5 . . . . . . . . . . . . . 4 7 7 7 7 7 8 7 8 8
       Renewable Sources3 . . . . . . . . . . . . . . 31 37 39 42 40 44 47 42 48 54
       Other6 . . . . . . . . . . . . . . . . . . . . . . . . . 5 5 5 5 5 5 5 5 5 5
         Total . . . . . . . . . . . . . . . . . . . . . . . . . 302 364 370 380 382 394 411 400 422 450

   Other End-Use Generators7 . . . . . . . . . 5 5 5 5 5 5 5 5 5 5

      Sales to Utilities . . . . . . . . . . . . . . . . . . 151 175 176 177 184 187 190 195 200 207
      Generation for Own Use . . . . . . . . . . . . 156 194 199 208 202 213 226 210 227 248

   Net Imports8 . . . . . . . . . . . . . . . . . . . . . . 32 29 29 29 21 21 21 21 21 21

 Electricity Sales by Sector
   Residential . . . . . . . . . . . . . . . . . . . . . . . . 1146 1435 1455 1467 1540 1573 1600 1645 1701 1736
   Commercial . . . . . . . . . . . . . . . . . . . . . . . 1083 1388 1432 1470 1490 1559 1629 1548 1643 1744
   Industrial . . . . . . . . . . . . . . . . . . . . . . . . . 1063 1164 1226 1327 1214 1309 1442 1276 1411 1604
   Transportation . . . . . . . . . . . . . . . . . . . . . 17 34 35 35 41 43 44 47 49 51
     Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 3309 4020 4147     4299      4286     4484      4715     4516      4804      5135      

 End-Use Prices (1999 cents per kwh)9

   Residential . . . . . . . . . . . . . . . . . . . . . . . . 8.1 7.3      7.5     7.8      7.2     7.5     7.8     7.2      7.6      8.0      
   Commercial . . . . . . . . . . . . . . . . . . . . . . . 7.3 5.8      6.0     6.4      5.7     6.0     6.4     5.7      6.2      6.7      
   Industrial . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 3.7      3.8     4.1      3.6     3.8     4.1     3.6      4.0      4.3      
   Transportation . . . . . . . . . . . . . . . . . . . . . 5.3 4.6      4.6     4.8      4.4     4.5     4.7     4.3      4.5      4.6      
     All Sectors Average . . . . . . . . . . . . . . 6.7 5.7      5.9     6.1      5.7     5.9     6.1     5.6      6.0      6.4      

 Prices by Service Category9

 (1999 cents per kilowatthour)
   Generation . . . . . . . . . . . . . . . . . . . . . . . . 4.1 3.1      3.2     3.4      3.0    3.2     3.5     3.1      3.4      3.7      
   Transmission . . . . . . . . . . . . . . . . . . . . . . 0.6 0.7      0.7     0.7      0.7    0.7     0.7     0.7      0.7      0.7      
   Distribution . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.0      2.0     2.0      2.0    2.0     2.0     1.9      2.0      2.0      

 
Emissions (million short tons)
   Sulfur Dioxide . . . . . . . . . . . . . . . . . . . . . 12.46 9.08      9.28     9.50      9.11    9.33     8.95     9.01      8.95      8.95      
   Nitrogen Oxide . . . . . . . . . . . . . . . . . . . . 5.45 4.14      4.22     4.30      4.26    4.33     4.38     4.34      4.42      4.46      

1Includes grid-connected generation at all utilities and nonutilities except for cogenerators. Includes small power producers and  exempt wholesale generators.
2Includes electricity generation by fuel cells.
3Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, landfill gas, other biomass, solar, and wind power.
4Cogenerators produce electricity and other useful thermal energy.  Includes sales to utilities and generation for own use.
5Other gaseous fuels include refinery and still gas.
6Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor. 
7Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to

the grid.
8In 1999 approximately 70 percent of the U.S. electricity imports were provided by renewable sources (hydroelectricity); EIA does not project future proportions for the fuel source

of imported electricity.
9Prices represent average revenue per kilowatthour.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Source: Energy Information Administration, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B9. Electricity Generating Capability
(Gigawatts)

Net Summer Capability1 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 Electric Generators2

   Capability
     Coal Steam . . . . . . . . . . . . . . . . . . . 306.0 310.4 315.0 320.0 309.8 315.3 328.0 308.4 316.4 356.7
     Other Fossil Steam3 . . . . . . . . . . . . 138.2 120.9 120.4 120.3 118.1 117.3 116.7 116.8 116.1 115.5
     Combined Cycle . . . . . . . . . . . . . . . 20.2 111.8 126.0 140.9 158.1 181.3 203.0 195.4 229.1 240.4
     Combustion Turbine/Diesel . . . . . . . 75.2 155.3 164.1 175.3 175.0 184.6 197.4 195.3 210.7 222.9
     Nuclear Power . . . . . . . . . . . . . . . . . 97.4 93.7 93.7 93.7 78.4 79.5 80.9 68.5 71.6 73.8
     Pumped Storage . . . . . . . . . . . . . . . 19.3 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5
     Fuel Cells . . . . . . . . . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.3 0.3 0.3 0.3 0.3 0.3
     Renewable Sources4 . . . . . . . . . . . . 88.1 95.0 95.4 95.6 96.0 96.5 96.9 96.5 97.0 97.5
     Distributed Generation5 . . . . . . . . . . 0.0 4.3 6.0 9.4 5.3 8.8 15.7 6.5 12.7 23.0
       Total . . . . . . . . . . . . . . . . . . . . . . . 744.6 906.7 934.3 965.5 955.2 994.4 1042.5 1000.7 1060.7 1126.5

   Cumulative Planned Additions6

     Coal Steam . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Other Fossil Steam3 . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
     Combined Cycle . . . . . . . . . . . . . . . 0.0 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3
     Combustion Turbine/Diesel . . . . . . . 0.0 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
     Nuclear Power . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Pumped Storage . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Fuel Cells . . . . . . . . . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.3 0.3 0.3 0.3 0.3 0.3
     Renewable Sources4 . . . . . . . . . . . . 0.0 4.3 4.3 4.3 5.1 5.1 5.1 5.4 5.4 5.4
     Distributed Generation5 . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
       Total . . . . . . . . . . . . . . . . . . . . . . . 0.0 13.6 13.6 13.6 14.5 14.5 14.5 14.8 14.8 14.8

   Cumulative Unplanned Additions6

     Coal Steam . . . . . . . . . . . . . . . . . . . 0.0 14.0 18.5 23.4 14.0 19.5 32.0 14.0 21.8 62.0
     Other Fossil Steam3 . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Combined Cycle . . . . . . . . . . . . . . . 0.0 83.4 97.5 112.4 129.6 152.8 174.4 166.9 200.5 211.8
     Combustion Turbine/Diesel . . . . . . . 0.0 84.7 93.1 104.4 104.6 114.3 127.3 125.0 140.5 152.8
     Nuclear Power . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Pumped Storage . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Fuel Cells . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Renewable Sources4 . . . . . . . . . . . . 0.0 2.1 2.6 2.7 2.4 2.9 3.2 2.6 3.1 3.6
     Distributed Generation5 . . . . . . . . . . 0.0 4.3 6.0 9.4 5.3 8.8 15.7 6.5 12.7 23.0
       Total . . . . . . . . . . . . . . . . . . . . . . . 0.0 188.4 217.7 252.3 255.9 298.3 352.6 315.0 378.7 453.2

   Cumulative Total Additions . . . . . . 0.0 202.0 231.3 265.9 270.5 312.8 367.1 329.7 393.4 468.0

   Cumulative Retirements7

     Coal Steam . . . . . . . . . . . . . . . . . . . 0.0 13.6 13.5     13.3     14.2     14.2     14.0     15.6     15.4     15.3     
     Other Fossil Steam3 . . . . . . . . . . . . 0.0 17.2 17.7     17.8     20.0     20.8     21.4     21.3     22.0     22.6     
     Combined Cycle . . . . . . . . . . . . . . . 0.0 0.2 0.1     0.1     0.2     0.1     0.1     0.2     0.1     0.1     
     Combustion Turbine/Diesel . . . . . . . 0.0 5.8 5.1     5.2     6.0     5.8     6.0     6.0     5.9     6.0     
     Nuclear Power . . . . . . . . . . . . . . . . . 0.0 3.7 3.7     3.7     19.1     18.0     16.6     29.0     25.9     23.7     
     Pumped Storage . . . . . . . . . . . . . . . 0.0 0.0 0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0     
     Fuel Cells . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0     
     Renewable Sources4 . . . . . . . . . . . . 0.0 0.1 0.1     0.1     0.1     0.1     0.1     0.1     0.1     0.1     
       Total . . . . . . . . . . . . . . . . . . . . . . . 0.0 40.6 40.3     40.3     59.6 59.0     58.2 72.2 69.4 67.8
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Table B9. Electricity Generating Capability (Continued)
(Gigawatts)

Net Summer Capability1 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 Cogenerators8

   Capability
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . 8.4 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9
     Petroleum . . . . . . . . . . . . . . . . . . . . 2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
     Natural Gas . . . . . . . . . . . . . . . . . . . 33.8 42.4 43.0 44.0 44.6 45.7 47.4 46.9 49.0 51.9
     Other Gaseous Fuels . . . . . . . . . . . 0.2 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.1 1.1
     Renewable Sources4 . . . . . . . . . . . . 5.3 6.4 6.8 7.2 6.9 7.5 8.2 7.2 8.2 9.3
     Other . . . . . . . . . . . . . . . . . . . . . . . . 1.1 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
       Total . . . . . . . . . . . . . . . . . . . . . . . 51.6 62.3 63.2 64.7 64.9 66.8 69.3 67.6 70.9 74.9

   Cumulative Additions6 . . . . . . . . . . 0.0 10.6 11.5 13.1 13.3 15.2 17.6 15.9 19.2 23.3

Other End-Use Generators9

   Renewable Sources10 . . . . . . . . . . . . 1.0 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
   Cumulative Additions . . . . . . . . . . . . . 0.0 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

   1Net 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.
   2Includes grid-connected utilities and nonutilities except for cogenerators.  Includes small power producers and exempt wholesale generators.
   3Includes oil-, gas-, and dual-fired capability.
   4Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, landfill gas, other biomass, solar and wind power.
   5Primarily peak-load capacity fueled by natural gas
   6Cumulative additions after December 31, 1999.
   7Cumulative total retirements after December 31, 1999.
   8Nameplate capacity is reported for nonutilities on Form EIA-860B,  "Annual Electric Generator Report - Nonutility."   Nameplate capacity is designated by the manufacturer. The
nameplate capacity has been converted to the net summer capability based on historic relationships.
   9Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to
the grid.  Excludes off-grid photovoltaics and other generators not connected to the distribution or transmission systems.
  10See Table B17 for more detail.
   Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model estimates and may differ slightly from official EIA data reports.  Net summer
capability has been estimated for nonutility generators to be consistent with capability for electric utility generators.
  Source: Energy Information Administration, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and  HM2001.D101600A.
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Table B10. Electricity Trade
(Billion Kilowatthours, Unless Otherwise Noted)

Electricity Trade 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 Interregional Electricity Trade

 Gross Domestic Firm Power Trade . . . . . . . . . . 182.2 102.9   102.9   102.9   45.7   45.7   45.7   0.0   0.0   0.0   
 Gross Domestic Economy Trade . . . . . . . . . . . 147.2 185.6   183.3   199.1   195.6   195.5   193.9   201.0   209.0   213.9   
   Gross Domestic Trade . . . . . . . . . . . . . . . . . 329.4 288.5   286.2   302.0   241.3   241.3   239.7   201.0   209.0   213.9   

 Gross Domestic Firm Power Sales
   (million 1999 dollars) . . . . . . . . . . . . . . . . . . . . 8588.1 4851.0   4851.0   4851.0   2156.0   2156.0   2156.0   0.0   0.0   0.0   
 Gross Domestic Economy Sales
   (million 1999 dollars) . . . . . . . . . . . . . . . . . . . . 4331.4 4901.0   5042.0   5931.0    5255.0   5513.0   5842.0   5449.0   6291.0   6999.0   
   Gross Domestic Sales   
     (million 1999 dollars) . . . . . . . . . . . . . . . . . . 12919.5 9752.0   9893.0   10782.0   7411.0   7669.0   7998.0   5449.0   6291.0   6999.0   

 International Electricity Trade

 Firm Power Imports From Canada and Mexico1 27.0 5.8   5.8   5.8   2.6   2.6   2.6   0.0   0.0   0.0   
 Economy Imports From Canada and Mexico1 . . 20.6 39.7   39.7   39.6   30.0   30.0   30.1   28.6   28.6   28.6   
  Gross Imports From Canada and Mexico1 . . 47.6 45.5   45.5   45.4   32.6   32.6   32.6   28.6   28.6   28.6   

 Firm Power Exports To Canada and Mexico . . 9.2 8.7   8.7   8.7   3.9   3.9   3.9   0.0   0.0   0.0   
 Economy Exports To Canada and Mexico . . . . 6.3 7.7   7.7   7.7   7.7   7.7   7.7   7.7   7.7   7.7   
  Gross Exports To Canada and Mexico . . . . 15.5 16.4   16.4   16.4   11.5   11.5   11.5   7.7   7.7   7.7   

1Historically electricity imports were primarily from renewable resources, principally hydroelectric. 
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.  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.

Source:   Energy Information Administration, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B11. Petroleum Supply and Disposition Balance
(Million Barrels per Day, Unless Otherwise Noted)

Supply  and Disposition 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic
Growth  

Reference
High

Economic
Growth  

   Crude Oil
     Domestic Crude Production1 . . . . . . . . . . . . . . . 5.88 5.08 5.15 5.21 4.94 5.08 5.22 4.86 5.05 5.26
       Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.05 0.64 0.64 0.64 0.70 0.70 0.70 0.64 0.64 0.64
       Lower 48 States . . . . . . . . . . . . . . . . . . . . . . . 4.83 4.43 4.50 4.57 4.24 4.38 4.52 4.23 4.41 4.62
     Net Imports . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.61 11.13 11.54 12.02 11.81 11.91 12.22 12.14 12.14 12.48
       Gross Imports . . . . . . . . . . . . . . . . . . . . . . . . . 8.73 11.17 11.59 12.07 11.84 11.95 12.27 12.17 12.18 12.53
       Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.04 0.04 0.04 0.03 0.04 0.05 0.03 0.04 0.05
     Other Crude Supply2 . . . . . . . . . . . . . . . . . . . . . 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

   Total Crude Supply . . . . . . . . . . . . . . . . . . . . . . 14.80 16.21 16.69 17.23 16.74 16.99 17.44 17.01 17.19 17.74
     
   Natural Gas Plant Liquids . . . . . . . . . . . . . . . . . 1.85 2.26 2.35 2.45 2.47 2.63 2.78 2.67 2.89 3.02
       
   Other Inputs3 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.60 0.20 0.20 0.28 0.21 0.21 0.22 0.22 0.23 0.23
   Refinery Processing Gain4 . . . . . . . . . . . . . . . . 0.89 0.99 1.02 1.10 0.98 1.06 1.15 1.02 1.10 1.21

   Net Product Imports5 . . . . . . . . . . . . . . . . . . . . . 1.30 2.12 2.38 2.72 2.45 3.33 4.11 2.90 4.37 5.75
       Gross Refined Product Imports6 . . . . . . . . . . . 1.73 2.26     2.40     2.66     2.78     3.30     4.03     3.13     4.26      5.66     
       Unfinished Oil Imports . . . . . . . . . . . . . . . . . . . 0.32 0.69     0.79     0.89     0.51     0.87     0.94     0.65     0.99     0.96     
       Ether Imports . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.00     0.00     0.00     0.00     0.00     0.00     0.00     0.00     0.00     
       Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.82 0.83     0.81     0.83     0.84     0.84     0.85     0.88     0.88     0.88     

   Total Primary Supply7 . . . . . . . . . . . . . . . . . . . . 19.44 21.78 22.64 23.78 22.85 24.21 25.70 23.81 25.79 27.96

   Refined Petroleum Products Supplied
     Motor Gasoline8 . . . . . . . . . . . . . . . . . . . . . . . . . 8.43 9.82     10.11     10.43     10.30     10.75     11.18     10.70     11.33     11.94     
     Jet Fuel9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.67 2.06     2.18     2.32     2.33     2.52     2.72     2.57     2.88     3.18     
     Distillate Fuel10 . . . . . . . . . . . . . . . . . . . . . . . . . 3.52 4.27     4.47     4.74     4.47     4.78     5.14     4.65     5.10     5.62     
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.82 0.57     0.58     0.61     0.57     0.59     0.61     0.58     0.60     0.64     
     Other11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.07 5.11     5.36     5.75     5.22     5.62     6.10     5.35     5.92     6.61     
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.50 21.83 22.70 23.83 22.89 24.26 25.75 23.85 25.83 28.00

   Refined Petroleum Products Supplied
     Residential and Commercial . . . . . . . . . . . . . . . 1.10 1.06     1.06     1.08     1.03     1.04      1.05       1.01     1.02     1.03     
     Industrial12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.16 5.29     5.58     6.01     5.43     5.89     6.42      5.58     6.23     7.01     
     Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . 12.86 15.41     15.98     16.66     16.36     17.26     18.20      17.18     18.50     19.86     
     Electric Generators13 . . . . . . . . . . . . . . . . . . . . . 0.38 0.07     0.07     0.09     0.07     0.07     0.08      0.07     0.08     0.09     
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.50 21.83 22.70 23.83 22.89 24.26 25.75 23.85 25.83 28.00

   Discrepancy14 . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.07 -0.05 -0.06 -0.05 -0.05 -0.05 -0.04 -0.04 -0.04 -0.04

   World Oil Price (1999 dollars per barrel)15 . . . 17.35 20.70 21.37 21.87 20.93 21.89 22.70 21.16 22.41 23.51
   Import Share of Product Supplied . . . . . . . . . . 0.51 0.61 0.61 0.62 0.62 0.63 0.63 0.63 0.64 0.65
   Net Expenditures for Imported Crude Oil and
     Petroleum Products (billion 1999 dollars) . . 60.16 104.46 113.67 123.12 114.59 129.29 144.97 122.68 145.38 170.75
   Domestic Refinery Distillation Capacity16 . . . . 16.5 17.5     17.9     18.4     17.9     18.1     18.4     18.2     18.2     18.8     
   Capacity Utilization Rate (percent) . . . . . . . . . 93.0 93.0     93.6     94.2     93.6     94.3     95.0     94.0     95.0     95.1     
 

1Includes 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.
4Represents volumetric gain in refinery distillation and cracking processes.
5Includes net imports of finished petroleum products, unfinished oils, other hydrocarbons, alcohols, ethers, and blending components.
6Includes blending components.
7Total crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net petroleum imports.
8Includes ethanol and ethers blended into gasoline.
9Includes naphtha and kerosene types.
10Includes distillate and kerosene.
11Includes 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.
12Includes consumption by cogenerators.
13Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale

generators.
14Balancing item. Includes unaccounted for supply, losses and gains.
15Average refiner acquisition cost for imported crude oil.
16End-of-year capacity.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 product supplied data from Table B2.  Other 1999 data: Energy Information Administration (EIA), Petroleum Supply Annual 1999, DOE/EIA-0340(99/1)

(Washington, DC, June 2000).  Projections: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B12. Petroleum Product Prices
(1999 Cents per Gallon, Unless Otherwise Noted)

Sector and Fuel 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic
Growth  

Low
Economic

Growth
Reference

High
Economic
Growth  

Low
Economic

Growth
Reference

High
Economic
Growth  

World Oil Price (1999 dollars per barrel) 17.35 20.70    21.37    21.87    20.93    21.89    22.70    21.16    22.41   23.51    

Delivered Sector Product Prices

   Residential
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 87.0 101.4    104.1    105.9    102.7    108.1    110.8    103.9    110.7   113.4     
     Liquefied Petroleum Gas . . . . . . . . . . . . 89.4 107.6    112.8    112.6    106.2    110.7    112.8    105.1    111.1   114.9     

   Commercial
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 60.6 70.6    73.2    74.9    71.7    77.0    79.7    72.8    79.7    83.3     
     Residual Fuel . . . . . . . . . . . . . . . . . . . . 39.3 53.8    55.3    56.5    54.2    56.4    58.3    54.7    57.6    60.2     
     Residual Fuel (1999 dollars per barrel) . 16.53 22.58    23.22    23.71    22.77    23.71    24.49    22.97    24.20    25.29     

   Industrial1

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 64.5 73.0     75.6    77.4    74.3    79.5    82.2    75.4    82.5    87.1     
     Liquefied Petroleum Gas . . . . . . . . . . . . 73.4 63.8     69.1    68.9    62.6    66.9    68.8    61.7    67.6    71.4     
     Residual Fuel . . . . . . . . . . . . . . . . . . . . 41.7 49.7     51.2    52.4    50.2    52.4    54.2    50.7    53.6    56.1     
     Residual Fuel (1999 dollars per barrel) . 17.50 20.88     21.51    22.01    21.08    22.00    22.78    21.29    22.50    23.58     

   Transportation
     Diesel Fuel (distillate)2 . . . . . . . . . . . . . . 114.0 120.0     124.0    127.6    1193    125.5    129.5    117.9    124.6    131.5     
     Jet Fuel3 . . . . . . . . . . . . . . . . . . . . . . . . 63.5 70.8     73.8    76.0    71.5    77.7    81.2    73.4    79.4    82.2     
     Motor Gasoline4 . . . . . . . . . . . . . . . . . . . 118.2 132.3     136.3    141.0    129.7    133.9    138.3    128.0    133.0    138.1     
     Liquified Petroleum Gas . . . . . . . . . . . . 111.1 117.8     123.1    123.7    115.5    120.5    123.6    112.9    119.5    124.5     
     Residual Fuel . . . . . . . . . . . . . . . . . . . . 36.8 46.0     47.5    48.7    46.5    48.7    50.6    46.9    49.8    52.4     
     Residual Fuel (1999 dollars per barrel) . 15.45 19.32     19.96    20.46    19.51    20.45    21.23    19.70    20.92    22.00     
     Ethanol (E85) . . . . . . . . . . . . . . . . . . . . 129.2 170.4     170.1    171.8    172.8    172.2    173.7    165.3    173.3    175.2     
     Methanol (M85) . . . . . . . . . . . . . . . . . . . 76.2 99.0     100.7    102.9    102.6    105.1    107.4    102.1    105.8    108.9     

   Electric Generators5

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 56.2 64.5    67.1    68.9    65.7    70.7     73.5    66.9    73.2    78.1     
     Residual Fuel . . . . . . . . . . . . . . . . . . . . 36.2 56.5    58.1    57.8    57.5    59.9     61.3    58.3    60.9    62.1     
     Residual Fuel (1999 dollars per barrel) . 15.21 23.71    24.42    24.26    24.13    25.17     25.76    24.50    25.56    26.07     

   Refined Petroleum Product Prices6

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 100.8 109.7     113.5    116.7    109.8    115.9    119.7    109.4    116.2    122.5     
     Jet Fuel3 . . . . . . . . . . . . . . . . . . . . . . . . 63.5 70.8     73.8    76.0    71.5    77.7    81.2    73.4    79.4    82.2     
     Liquefied Petroleum Gas . . . . . . . . . . . . 76.3 71.7     76.6    76.0    70.3    74.1    75.6    69.2    74.4    77.5     
     Motor Gasoline4 . . . . . . . . . . . . . . . . . . . 118.2 132.3     136.3    141.0    129.7    133.9    138.3    128.0    133.0    138.1     
     Residual Fuel . . . . . . . . . . . . . . . . . . . . 37.1 48.2     49.8    51.0    48.8    51.0    53.0    49.3    52.2    54.9     
     Residual Fuel (1999 dollars per barrel) . 15.59 20.26     20.93    21.43    20.48    21.44    22.24    20.69    21.94    23.06     
       Average . . . . . . . . . . . . . . . . . . . . . . . 97.6 109.5     113.1    115.9    108.1    112.5    115.9    107.1    112.2    11.56.4     

1Includes cogenerators.  Includes Federal and State taxes while excluding county and state taxes.
2 Low sulfur diesel fuel.  Includes Federal and State taxes while excluding county and local taxes.
3Kerosene-type jet fuel.
4Sales weighted-average price for all grades. Includes Federal and State taxes while excluding county and local taxes.
5Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale

generators.
6Weighted averages of end-use fuel prices are derived from the prices in each sector and the corresponding sectoral consumption.

     Note:  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 prices for gasoline, distillate, and jet fuel are based on prices in various issues of Energy Information Administration (EIA), Petroleum Marketing Monthly, DOE/EIA-

0380 (99/03-2000/04) (Washington, DC, 1999-2000). 1999 prices for all other petroleum products are derived from EIA, State Energy Price and Expenditure Report  1997, DOE/EIA-
0376(97) (Washington, DC, July 2000).  Projections: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B13. Natural Gas Supply and Disposition
(Trillion Cubic Feet per Year)

Supply and Disposition 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

   Production
     Dry Gas Production1 . . . . . . . . . 18.67 22.27 23.14 24.16 24.63 26.24 27.86 26.74 29.04 30.38
     Supplemental Natural Gas2 . . . . 0.10 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06

   Net Imports . . . . . . . . . . . . . . . . 3.38 4.93 5.06 5.22 5.35 5.50 5.62 5.58 5.80 5.82
     Canada . . . . . . . . . . . . . . . . . . . 3.29 4.68 4.81 4.97 5.05 5.21 5.33 5.24 5.46 5.48
     Mexico . . . . . . . . . . . . . . . . . . . . -0.01 -0.25 -0.25 -0.25 -0.33 -0.33 -0.33 -0.40 -0.40 -0.40
     Liquefied Natural Gas . . . . . . . . 0.10 0.50 0.50 0.50 0.62 0.62 0.62 0.74 0.74 0.74

   Total Supply . . . . . . . . . . . . . . . . 22.15 27.26 28.25 29.44 30.03 31.80 33.54 32.38 34.90 36.25

   Consumption by Sector
     Residential . . . . . . . . . . . . . . . . . 4.72 5.49 5.54 5.56 5.70 5.83 5.90 5.95 6.14 6.21
     Commercial . . . . . . . . . . . . . . . . 3.07 3.69 3.78 3.84 3.79 3.94 4.07 3.83 4.02 4.19
     Industrial3 . . . . . . . . . . . . . . . . . . 7.95 8.95 9.33 9.85 9.18 9.76 10.50 9.36 10.18 11.20
     Electric Generators4 . . . . . . . . . 3.78 6.54 6.94 7.45 8.54 9.30 9.97 10.23 11.34 11.29
     Lease and Plant Fuel5 . . . . . . . . 1.23 1.45 1.49 1.54 1.60 1.68 1.76 1.72 1.84 1.91
     Pipeline Fuel . . . . . . . . . . . . . . . 0.64 0.84 0.87 0.91 0.91 0.97 1.03 0.98 1.06 1.12
     Transportation6 . . . . . . . . . . . . . 0.02 0.09 0.09 0.09 0.12 0.13 0.13 0.14 0.15 0.17
       Total . . . . . . . . . . . . . . . . . . . . 21.41 27.05 28.05 29.24 29.85 31.61 33.36 32.22 34.73 36.09

   Discrepancy7 . . . . . . . . . . . . . . . 0.74 0.21 0.21 0.19 0.18 0.18 0.18 0.16 0.17 0.17

   1Marketed production (wet) minus extraction 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.
   3Includes consumption by cogenerators.
   4Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale
generators.
   5Represents natural gas used in the field gathering and processing plant machinery.
   6Compressed 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, 1999 values include net storage injections.
   Btu = British thermal unit.
   Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
   Sources: 1999 supplemental natural gas: Energy Information Administration (EIA), Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999
transportation sector consumption: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A. Other 1999
consumption: EIA, Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf  with adjustments to end-use sector consumption
levels for consumption of natural gas by electric wholesale generators based on EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A,
and HM2001.D101600A. Projections:  EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B14. Natural Gas Prices, Margins, and Revenue
(1999 Dollars per Thousand Cubic Feet, Unless Otherwise Noted)

Prices, Margins, and Revenue 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

   Source Price 
     Average Lower 48 Wellhead Price1 . . . . 2.08 2.49 2.69 3.08 2.59 2.83 3.20 2.66 3.13 3.68
     Average Import Price . . . . . . . . . . . . . . . 2.29 2.33 2.43 2.53 2.35 2.47 2.58 2.44 2.67 2.89
       Average2 . . . . . . . . . . . . . . . . . . . . . . . 2.11 2.46 2.64 2.98 2.54 2.76 3.09 2.62 3.05 3.55

   Delivered Prices
     Residential . . . . . . . . . . . . . . . . . . . . . . . 6.69 6.50 6.70 7.09 6.37 6.61 6.95 6.32 6.73 7.24
     Commercial . . . . . . . . . . . . . . . . . . . . . . 5.49 5.45 5.65 6.03 5.41 5.65 6.00 5.42 5.86 6.38
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . 2.87 3.20 3.40 3.78 3.29 3.54 3.91 3.38 3.86 4.43
     Electric Generators4 . . . . . . . . . . . . . . . 2.59 2.90 3.08 3.45 3.05 3.30 3.67 3.17 3.66 4.17
     Transportation5 . . . . . . . . . . . . . . . . . . . 7.21 6.95 7.23 7.74 6.99 7.36 7.84 6.96 7.52 8.17
       Average6 . . . . . . . . . . . . . . . . . . . . . . . 4.16 4.21 4.38 4.72 4.17 4.39 4.72 4.19 4.62 5.14

   Transmission & Distribution Margins7

     Residential . . . . . . . . . . . . . . . . . . . . . . . 4.58 4.05 4.07 4.12 3.83 3.85 3.86 3.70 3.68 3.69
     Commercial . . . . . . . . . . . . . . . . . . . . . . 3.37 2.99 3.01 3.05 2.86 2.89 2.91 2.80 2.81 2.84
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . 0.75 0.74 0.76 0.80 0.74 0.78 0.82 0.76 0.82 0.88
     Electric Generators4 . . . . . . . . . . . . . . . 0.48 0.44 0.45 0.47 0.50 0.54 0.59 0.55 0.61 0.62
     Transportation5 . . . . . . . . . . . . . . . . . . . 5.10 4.49 4.60 4.76 4.45 4.60 4.75 4.34 4.48 4.62
       Average6 . . . . . . . . . . . . . . . . . . . . . . . 2.04 1.75 1.74 1.74 1.63 1.63 1.63 1.57 1.57 1.60

   Transmission & Distribution Revenue
     (billion 1999 dollars)
     Residential . . . . . . . . . . . . . . . . . . . . . . . 21.61 22.21 22.55 22.88 21.83 22.42 22.78 22.03 22.58 22.93
     Commercial . . . . . . . . . . . . . . . . . . . . . . 10.36 11.05 11.40 11.72 10.85 11.38 11.84 10.73 11.31 11.88
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . 6.00 6.66 7.12 7.88 6.80 7.61 8.66 7.08 8.32 9.86
     Electric Generators4 . . . . . . . . . . . . . . . 1.81 2.87 3.11 3.48 4.29 5.02 5.84 5.67 6.93 7.05
     Transportation5 . . . . . . . . . . . . . . . . . . . 0.08 0.39 0.42 0.45 0.53 0.58 0.63 0.62 0.69 0.77
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 39.86 43.18 44.59 46.40 44.31 47.01 49.76 46.13 49.82 52.48

   
   1Represents lower 48 onshore and offshore supplies.
   2Quantity-weighted average of the average lower 48 wellhead price and the average price of imports at the U.S. border.
   3Includes consumption by cogenerators.
   4Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale
generators.
   5Compressed natural gas used as a vehicle fuel.  Price includes estimated motor vehicle fuel taxes.
   6Weighted average prices and margins. Weights used are the sectoral consumption values excluding lease, plant, and pipeline fuel.
   7Within the table, “transmission 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 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.  Data for 1999 are model results and may differ slightly from official EIA data reports.
   Sources:  1999 industrial delivered prices based on  Energy Information Administration (EIA), Manufacturing Energy Consumption Survey 1994. 1999 residential and commercial
delivered prices, average lower 48 wellhead price, and average import price: EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). Other 1999 values
and projections: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B15.  Oil and Gas Supply

Production and Supply 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 Crude Oil

 Lower 48 Average Wellhead Price1

   (1999 dollars per barrel) . . . . . . . . . . . . . . . . . . . . . 16.49 20.05 20.80 21.29 20.16 21.00 21.87 20.40 21.45 22.57

 Production (million barrels per day)2

 U.S. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.88 5.08 5.15 5.21 4.94 5.08 5.22 4.86 5.05 5.26
   Lower 48 Onshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.27 2.42 2.46 2.48 2.45 2.52 2.57 2.54 2.64 2.74
     Conventional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.59 1.77 1.79 1.83 1.74 1.78 1.85 1.87 1.92 1.98
     Enhanced Oil Recovery . . . . . . . . . . . . . . . . . . . . . 0.68 0.65 0.66 0.65 0.72 0.74 0.72 0.67 0.72 0.76
   Lower 48 Offshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.56 2.02 2.05 2.09 1.79 1.86 1.95 1.68 1.77 1.88
   Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.05 0.64 0.64 0.64 0.70 0.70 0.70 0.64 0.64 0.64

 Lower 48 End of Year Reserves (billion barrels)2 . 18.33 13.73 13.92 14.22 13.07 13.50 13.89 12.89 13.48 14.16

 Natural Gas

 Lower 48 Average Wellhead Price1

   (1999 dollars per thousand cubic feet) . . . . . . . . . 2.08 2.49 2.69 3.08 2.59 2.83 3.20 2.66 3.13 3.68

 Dry Production (trillion cubic feet)3

 U.S. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.67 22.27 23.14 24.16 24.63 26.24 27.86 26.74 29.04 30.38
   Lower 48 Onshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.83 15.38 16.29 17.28 17.77 19.04 20.48 19.50 21.26 22.09
     Associated-Dissolved4 . . . . . . . . . . . . . . . . . . . . . . . 1.80 1.31 1.33 1.35 1.29 1.32 1.36 1.37 1.38 1.39
     Non-Associated . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.03 14.07 14.96 15.93 16.48 17.72 19.12 18.13 19.88 20.69
       Conventional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.64 8.26 8.30 8.56 10.05 10.37 10.55 10.78 11.38 11.58
       Unconventional . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.39 5.80 6.66 7.37 6.43 7.36 8.57 7.35 8.51 9.11
   Lower 48 Offshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.43 6.39 6.34 6.37 6.33 6.66 6.84 6.68 7.21 7.71
     Associated-Dissolved4 . . . . . . . . . . . . . . . . . . . . . . . 0.93 1.07 1.08 1.08 1.02 1.04 1.06 0.99 1.01 1.04
     Non-Associated . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.50 5.31 5.26 5.29 5.31 5.63 5.78 5.69 6.19 6.67
   Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.42 0.50 0.50 0.51 0.53 0.54 0.55 0.56 0.57 0.58

Lower 48 End of Year Dry Reserves3 
   (trillion cubic feet) . . . . . . . . . . . . . . . . . . . . . . . . . . 157.41 164.09 174.82 187.72 173.37 183.82 197.83 182.29 190.07 199.63

 Supplemental Gas Supplies (trillion cubic feet)5 . . 0.10 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06

 Total Lower 48 Wells (thousands) . . . . . . . . . . . . . . 17.94 26.21 28.63 33.62 29.47 31.62 33.51 34.38 39.14 45.45

   1Represents lower 48 onshore and offshore supplies.
   2Includes lease condensate.
   3Marketed production (wet) minus extraction losses.
   4Gas which occurs in crude oil reserves either as free gas (associated) or as gas in solution with crude oil (dissolved).
   5Synthetic 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.
   Btu  = British thermal unit.
   Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
   Sources: 1999 lower 48 onshore, lower 48 offshore, and Alaska crude oil production: Energy Information Administration (EIA), Petroleum Supply Annual 1999, DOE/EIA-0340(99/1)
(Washington, DC, June 2000).  1999 natural gas lower 48 average wellhead price, Alaska and total natural gas production, and supplemental gas supplies:   EIA, Natural Gas
Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000).  Other 1999 values: EIA, Office of Integrated Analysis and Forecasting. Projections: EIA, AEO2001 National Energy
Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B16. Coal Supply, Disposition, and Prices
(Million Short Tons per Year, Unless Otherwise Noted)

Supply, Disposition, and Prices 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

   Production1

     Appalachia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437 400 409 423 391 404 409 385 392 408
     Interior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 168 171 172 167 169 163 154 152 169
     West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 502 674 692 717 702 720 780 740 787 883

     East of the Mississippi . . . . . . . . . . . . . . . . . . . . 546 526 537 551 518 534 533 507 512 541
     West of the Mississippi . . . . . . . . . . . . . . . . . . . 559 717 735 761 741 760 819 772 819 920
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1105 1243 1273 1312 1259 1294 1352 1279 1331 1461

   Net Imports
    Imports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 17 17 17 18 18 18 20 20 20
    Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 58 58 58 54 54 54 56 56 56
     Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -49 -40 -40 -40 -35 -35 -35 -36 -36 -36

   Total Supply2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 1056 1203 1232 1272 1224 1259 1317 1243 1295 1424

   Consumption by Sector
     Residential and Commercial . . . . . . . . . . . . . . . 5 5 5 6 5 5 6 5 5 6
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 83 84 87 83 85 88 83 86 91
     Coke Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 23 23 23 21 21 21 19 19 19
     Electric Generators4 . . . . . . . . . . . . . . . . . . . . . 923 1091 1122 1159 1117 1149 1203 1138 1186 1311
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1035 1202 1235 1274 1226 1261 1318 1245 1297 1426

   Discrepancy and Stock Change5. . . . . . . . . . . 21 0 -2 -2 -2 -2 -1 -2 -2 -2

   Average Minemouth Price
    (1999 dollars per short ton) . . . . . . . . . . . . . . . . 16.98 13.74    13.83    13.93    13.23    13.38    13.28    12.79    12.70    12.80    
    (1999 dollars per million Btu) . . . . . . . . . . . . . . . 0.81 0.67    0.68    0.68    0.65    0.66    0.65    0.63    0.63    0.64    

   Delivered Prices (1999 dollars per short ton)6

     Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.43 28.17    28.40    28.79    27.11    27.49    27.92    26.12    26.48    27.22    
     Coke Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.25 41.10    41.25    41.58    39.45    39.81    40.13    38.30    38.57    39.05    
     Electric Generators  
       (1999 dollars per short ton) . . . . . . . . . . . . . . . 24.69 20.86    21.04    21.45    19.96    20.25    20.65    19.11    19.45    19.83    
       (1999 dollars per million Btu) . . . . . . . . . . . . . 1.21 1.04    1.05    1.07    1.00    1.01    1.04    0.96    0.98    1.01    
       Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.74 21.75    21.92    22.31    20.77    21.06    21.45    19.87    20.19    20.56    
     Exports7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37.45 35.38    35.53    35.88    34.02    34.38    34.79    32.82    33.09    33.64    

1Includes anthracite, bituminous coal, lignite, and waste coal delivered to independent power producers.  Waste coal deliveries totaled 8.5 million tons in 1995, 8.8 million tons
in 1996, 8.1 million tons in 1997, 8.6 million tons in 1998, and are projected to reach 9.6 million tons in 1999, and 12.2 million tons in 2000.

2Production plus net imports and net storage withdrawals.
3Includes consumption by cogenerators.
 4Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale

generators.
5Balancing item: the sum of production, net imports, and net storage minus total consumption.
6Sectoral prices weighted by consumption tonnage; weighted average excludes residential/ commercial prices and export free-alongside-ship (f.a.s.) prices.
7F.a.s. price at U.S. port of exit.
Btu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 data based on Energy Information Administration (EIA), Quarterly Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000)  and EIA, AEO2001

National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.  Projections: EIA, AEO2001 National Energy Modeling System runs
LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B17. Renewable Energy Generating Capability and Generation
(Gigawatts, Unless Otherwise Noted)

Capacity and Generation 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 Electric Generators1

   (excluding cogenerators) 
   Net Summer Capability
     Conventional Hydropower . . . . . . . . . . . 78.14  78.74   78.74   78.74   78.74   78.74   78.74   78.74   78.74   78.74  
     Geothermal2 . . . . . . . . . . . . . . . . . . . . . 2.87  4.03   4.34   4.37   4.08   4.41   4.61   4.08   4.41   4.74  
     Municipal Solid Waste3 . . . . . . . . . . . . . 2.59  4.03   4.20   4.33   4.40   4.57   4.70   4.54   4.72   4.85  
     Wood and Other Biomass4 . . . . . . . . . . 1.52  2.04   2.04   2.04   2.33   2.33   2.33   2.37   2.37   2.37  
     Solar Thermal . . . . . . . . . . . . . . . . . . . . 0.33  0.40   0.40   0.40   0.44   0.44   0.44   0.48   0.48   0.48  
     Solar Photovoltaic . . . . . . . . . . . . . . . . . 0.01  0.21   0.21   0.21   0.37   0.37   0.37   0.54   0.54   0.54  
     Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.60  5.51   5.51   5.51   5.70   5.70   5.70   5.73   5.78   5.81  
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 88.07  94.95   95.44   95.60   96.05   96.55   96.88   96.49   97.04   97.53  

   Generation (billion kilowatthours)
     Conventional Hydropower . . . . . . . . . . . 307.43  298.95   298.99   299.04   298.39   298.45   298.53   297.85   297.94   298.06  
     Geothermal2 . . . . . . . . . . . . . . . . . . . . . 13.07  22.80   25.27   25.48   23.24   25.81   27.38   23.26   25.83   28.47  
     Municipal Solid Waste3 . . . . . . . . . . . . . 18.05  28.65   30.00   31.09   31.49   32.88   33.94   32.56   33.96   35.03  
     Wood and Other Biomass4 . . . . . . . . . . 9.49  21.01   21.59   21.24   21.51   23.21   22.77   22.85   22.15   21.81  
        Dedicated Plants . . . . . . . . . . . . . . . . 7.56  10.88   10.88   10.89   12.99   12.99   13.00   13.34   13.35   13.36  
        Cofiring . . . . . . . . . . . . . . . . . . . . . . . . 1.93  10.13   10.71   10.35   8.52   10.22   9.77   9.52   8.80   8.45  
     Solar Thermal . . . . . . . . . . . . . . . . . . . . 0.89  1.11   1.11   1.11   1.24   1.24   1.24   1.37   1.37   1.37  
     Solar Photovoltaic . . . . . . . . . . . . . . . . . 0.03  0.51   0.51   0.51   0.92   0.92   0.92   1.36   1.36   1.36  
     Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.46  12.33   12.33   12.33   12.84   12.84   12.84   12.93   13.10   13.19  
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 353.42  385.36   389.80   390.80   389.62   395.35   397.62   392.18   395.71   399.28  

 Cogenerators5

   Net Summer Capability    
     Municipal Solid Waste . . . . . . . . . . . . . . 0.70  0.70   0.70   0.70   0.70   0.70   0.70   0.70   0.70    0.70  
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . 4.65  5.72   6.06   6.52   6.19   6.85   7.51   6.50   7.54    8.61  
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 5.35  6.41   6.76   7.21   6.89   7.55   8.21   7.20   8.23    9.31  

   Generation (billion kilowatthours)
     Municipal Solid Waste . . . . . . . . . . . . . . 4.03  4.03   4.03   4.03   4.03   4.03   4.03   4.03   4.03    4.03  
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . 27.08  33.06   35.01   37.56   35.76   39.55   43.33   37.54   43.52    49.68  
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 31.11  37.08   39.03   41.59   39.78   43.58   47.35   41.57   47.55    53.71  

Other End-Use Generators6

   Net Summer Capability
     Conventional Hydropower7 . . . . . . . . . . 0.99  0.99   0.99   0.99   0.99   0.99   0.99   0.99   0.99   0.99  
     Geothermal . . . . . . . . . . . . . . . . . . . . . . 0.00  0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00  
     Solar Photovoltaic . . . . . . . . . . . . . . . . . 0.01  0.35   0.35   0.35   0.35   0.35   0.35   0.35   0.35   0.35  
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00  1.34   1.34   1.34   1.34   1.34   1.34   1.34   1.34   1.34  

   Generation (billion kilowatthours)
      Conventional Hydropower7 . . . . . . . . . . 4.57  4.43   4.43   4.43   4.42   4.42   4.42   4.41   4.41   4.41  
      Geothermal . . . . . . . . . . . . . . . . . . . . . . 0.00  0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00  
      Solar Photovoltaic . . . . . . . . . . . . . . . . 0.02  0.75   0.75   0.75   0.75   0.75   0.75   0.75   0.75   0.75  
         Total . . . . . . . . . . . . . . . . . . . . . . . . . 4.59  5.18   5.18   5.18   5.18   5.18   5.18   5.17   5.17   5.5.17  

   1Includes grid-connected utilities and nonutilities other than cogenerators. These nonutility facilities include small power producers and exempt wholesale generators.
   2Includes hydrothermal resources only (hot water and steam).
   3Includes landfill gas.
   4Includes projections for energy crops after 2010.
   5Cogenerators produce electricity and other useful thermal energy. 
   6Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to
the grid.  Excludes off-grid photovoltaics and other generators not connected to the distribution or transmission systems.
   7Represents own-use industrial hydroelectric power.
    Note: Totals may not equal sum of components due to independent rounding.   Data for 1999 are model results and may differ slightly from official EIA data reports. Net summer
capability has been estimated for nonutility generators for AEO2001. Net summer capability is used to be consistent with electric utility capacity estimates.   Additional retirements
are determined on the basis of the size and age of the units.
   Sources: 1999 electric utility capability: Energy Information Administration (EIA),  Form EIA-860A:  "Annual Electric Generator Report - Utility."  1999 nonutility and cogenerator
capability: EIA, Form EIA-860B:  "Annual Electric Generator Report - Nonutility."  1999 generation: EIA, Annual Energy Review 1999, DOE/EIA-0384(99) (Washington, DC, July
2000).  Projections: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B18. Renewable Energy Consumption by Sector and Source
(Quadrillion Btu per Year)

Sector and Source 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

 Marketed Renewable Energy2 

   Residential . . . . . . . . . . . . . . . . . . . . . . . . . 0.41 0.43 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44
     Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.41 0.43 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44

   Commercial . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08

   Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . 2.15 2.52 2.64 2.82 2.66 2.86 3.10 2.78 3.08 3.44
     Conventional Hydroelectric . . . . . . . . . . . . 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
     Municipal Solid Waste . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.97 2.33 2.46 2.63 2.47 2.68 2.91 2.60 2.90 3.25

   Transportation . . . . . . . . . . . . . . . . . . . . . . 0.12 0.21 0.21 0.22 0.22 0.23 0.24 0.23 0.24 0.26
     Ethanol used in E854 . . . . . . . . . . . . . . . . . 0.00 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04
     Ethanol used in Gasoline Blending . . . . . . 0.12 0.18 0.19 0.20 0.19 0.20 0.20 0.20 0.21 0.22

   Electric Generators5 . . . . . . . . . . . . . . . . . 3.94 4.48 4.64 4.59 4.54 4.71 4.71 4.58 4.66 4.75
     Conventional Hydroelectric . . . . . . . . . . . . 3.17 3.08 3.08 3.08 3.07 3.07 3.07 3.06 3.06 3.06
     Geothermal . . . . . . . . . . . . . . . . . . . . . . . . 0.38 0.67 0.81 0.75 0.69 0.82 0.81 0.70 0.77 0.84
     Municipal Solid Waste6 . . . . . . . . . . . . . . . 0.25 0.39 0.41 0.42 0.43 0.45 0.46 0.44 0.46 0.48
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.09 0.20 0.21 0.20 0.20 0.22 0.22 0.22 0.21 0.21
        Dedicated Plants . . . . . . . . . . . . . . . . . . 0.07 0.10 0.10 0.10 0.12 0.12 0.12 0.13 0.13 0.13
        Cofiring . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.10 0.10 0.10 0.08 0.10 0.09 0.09 0.08 0.08
     Solar Thermal . . . . . . . . . . . . . . . . . . . . . . 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.05 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.14

   Total Marketed Renewable Energy . . . . . 6.70 7.72 8.01 8.15 7.93 8.32 8.56 8.11 8.51 8.97

 Non-Marketed Renewable Energy7

   Selected Consumption

   Residential . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.04 0.04
     Solar Hot Water Heating . . . . . . . . . . . . . . 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Geothermal Heat Pumps . . . . . . . . . . . . . . 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

   Commercial . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
     Solar Thermal . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

  Ethanol
     From Corn . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.18 0.19 0.20 0.18 0.19 0.20 0.16 0.17 0.18
     From Cellulose . . . . . . . . . . . . . . . . . . . . . 0.00 0.02 0.02 0.02 0.04 0.04 0.04 0.07 0.07 0.08
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.21 0.21 0.22 0.22 0.23 0.24 0.23 0.24 0.26

1Actual heat rates used to determine fuel consumption for all renewable fuels except hydropower, solar, and wind. Consumption at hydroelectric, solar, and wind facilities
determined by using the fossil fuel equivalent of 10,280 Btu per kilowatthour.

2Includes 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.  Excludes electricity imports; see Table B8.

3Includes all electricity production by industrial and other cogenerators for the grid and for own use.
4Excludes motor gasoline component of E85.
5Includes 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.
6Includes landfill gas.
7Includes selected renewable 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.
Btu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 ethanol: Energy Information Administration (EIA), Annual Energy Review 1999, DOE/EIA-0384(99) (Washington, DC, July 2000). 1999 electric generators: EIA,

Form EIA-860A:  "Annual Electric Generator Report - Utility" and Form EIA-860B:  "Annual Electric Generator Report - Nonutility."   Other 1999: EIA, Office of Integrated Analysis
and Forecasting. Projections: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B19. Carbon Dioxide Emissions by Sector and Source
(Million Metric Tons Carbon Equivalent per Year)

Sector and Source 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

   Residential
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . 26.0   24.5   24.4   24.4   23.6    23.4   23.5    23.1    22.9    22.9    
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 69.5   81.2   82.0   82.2   84.3    86.2   87.2    88.0    90.8    91.9    
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1   1.3   1.3   1.3   1.3    1.3   1.3    1.3    1.3    1.2    
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.6   234.6   238.2   240.9   251.2    255.2   258.6    266.8    273.2    281.5    
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.3   341.6   345.9   348.9   360.4    366.2   370.6    379.1    388.1    397.5    

   Commercial
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . 13.7   12.8   13.1   13.4   12.7    13.1   13.6    12.4    12.9    13.5    
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 45.4   54.6   55.9   56.8   56.1    58.3   60.2    56.6    59.4    61.9    
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7   1.8   1.9   1.9   1.8    1.9   2.0    1.8    2.0    2.1    
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.1   227.0   234.4   241.4   243.2    253.0   263.3    251.1    263.9    282.8    
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242.9   296.2   305.3   313.5   313.8   326.3   339.0    322.0    338.2    360.2    

   Industrial1

     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . 104.2   100.0   104.7   112.3   102.1    109.9   118.4    105.4    115.5    128.1    
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . . . 141.6   151.6   157.6   165.6   157.2    166.8   178.5    161.5    175.1    190.9    
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55.9   64.7   66.3   69.1   63.9    66.2   69.9    63.1    66.4    71.6    
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.8   190.3   200.8   217.8   198.1    212.4   233.1    206.9    226.6    260.1    
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.4   506.5   529.4   564.9   521.3    555.2   599.9    536.9    583.6    650.7    

   Transportation
     Petroleum3 . . . . . . . . . . . . . . . . . . . . . . . . . . 485.8   586.3   608.5   634.5   622.5    657.3   693.8    654.1    704.9    757.6    
     Natural Gas4 . . . . . . . . . . . . . . . . . . . . . . . . 9.5   13.8   14.3   14.8   15.2    16.2   17.1    16.6    18.0    19.0    
     Other5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0   0.1   0.1   0.1   0.1    0.1   0.1    0.1    0.1    0.1    
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9   5.5   5.7   5.8   6.7    6.9   7.1    7.6    7.8    8.2    
       Total3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 498.2   605.7   628.5  655.3   644.5    680.5   718.1    678.4    730.8    784.9    

   Total Carbon Dioxide Emissions by
      Delivered Fuel

     Petroleum3 . . . . . . . . . . . . . . . . . . . . . . . . . . 629.7   723.6   750.6   784.7   760.9    803.7   849.2    795.0    856.1    922.1    
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 266.0   301.1   309.8   319.5   312.8    327.5   343.1    322.8    343.3    363.6    
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58.8   67.8   69.5   72.4   67.1    69.4   73.1    66.2    69.6    74.9    
     Other5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0   0.1   0.1   0.1   0.1    0.1   0.1    0.1    0.1    0.1    
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.3   657.4   679.1   706.0   699.2    727.5   762.1    732.3    771.5    832.6    
       Total3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1510.8   1750.0   1809.1  1882.6   1840.1    1928.1   2027.6    1916.4    2040.6    2193.3    

   Electric Generators6

     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . 20.0   3.3   3.4   4.0   3.4     3.4   3.6    3.4    3.7    4.5    
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 45.8   96.0   101.8   109.3   125.3     136.5   146.3    150.1    166.3    165.7    
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490.5   558.1   574.0   592.7   570.5     587.6   612.2    578.8    601.5    662.4    
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.3   657.4   679.1   706.0   699.2    727.5   762.1    732.3    771.5    832.6    

   Total Carbon Dioxide Emissions by
      Primary Fuel7

     Petroleum3 . . . . . . . . . . . . . . . . . . . . . . . . . . 649.7   726.9   754.0   788.7   764.3    807.1    852.8    798.4    859.9    926.6    
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 311.8   397.1   411.5   428.8   438.1    463.9    489.3    472.9    509.6    529.3    
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.3   625.9   643.5   665.1   637.6    657.0    685.4    645.0    671.1    737.4    
     Other5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0   0.1   0.1   0.1   0.1    0.1    0.1    0.1    0.1    0.1    
       Total3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1510.8   1750.0   1809.1  1882.6   1840.1    1928.1    2027.6    1916.4    2040.6    2193.3    

 
   Carbon Dioxide Emissions
     (tons carbon equivalent per person) . . . . 5.5   6.0   6.0   6.1   6.1    6.2    6.3    6.2    6.3    6.5    

  
1Includes consumption by cogenerators.
2Includes lease and plant fuel.
3This includes international bunker fuel which, by convention are excluded from the international accounting of carbon dioxide emissions.  In the years from 1990 through 1998,

international bunker fuels accounted for 25 to 30 million metric tons carbon equivalent of carbon dioxide annually.
4Includes pipeline fuel natural gas and compressed natural gas used as vehicle fuel.
5Includes methanol and liquid hydrogen.
6Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale

generators.   Does not include emissions from the nonbiogenic component of municipal solid waste because under international guidelines these are accounted for as waste not
energy.

7Emissions from electric power generators are distributed to the primary fuels.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 emissions and emission factors: Energy Information Administration (EIA), Emissions of Greenhouse Gases in the United States 1999, DOE/EIA-0573(99)

(Washington, DC, October 2000).  Projections: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table  B20. Macroeconomic Indicators
(Billion 1996 Chain-Weighted Dollars, Unless Otherwise Noted)

Indicators 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

GDP Chain-Type Price Index
  (1996=1.000) . . . . . . . . . . . . . . . . . . . . . . . . 1.045 1.391 1.304 1.203 1.592 1.440 1.303 1.907 1.680 1.472

Real Gross Domestic Product . . . . . . . . . . 8876 12000 12667 13463 13495 14635 15744 14757 16515 18202
   Real Consumption . . . . . . . . . . . . . . . . . . . . 5990 8143 8535 8911 9222 9934 10442 10198 11312 12144
   Real Investment . . . . . . . . . . . . . . . . . . . . . 1611 2636 2917 3215 3118 3613 4020 3407 4252 4921
   Real Government Spending . . . . . . . . . . . . 1536 1767 1877 1941 1863 2022 2122 1976 2193 2339
   Real Exports . . . . . . . . . . . . . . . . . . . . . . . . 1037 2278 2445 2698 3104 3465 3908 4048 4757 5493
   Real Imports . . . . . . . . . . . . . . . . . . . . . . . . 1356 2803 3084 3181 3734 4336 4506 4811 5986 6366

Real Disposable Personal Income . . . . . . . 6363 8537 8928 9356 9726 10361 10977 10907 11842 12739

AA Utility Bond Rate (percent) . . . . . . . . . . 7.05 9.90 8.76 7.95 9.81 8.60 7.56 11.99 9.51 7.95

Real Yield on Government 10 Year Bonds
  (percent) . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.75 5.41 5.59 5.53 5.59 5.55 5.17 6.99 5.43 4.88
Real Utility Bond Rate (percent) . . . . . . . . . 5.58 7.27 6.90 6.47 6.97 6.49 5.89 8.08 6.09 5.23

Energy Intensity  
  (thousand Btu per 1996 dollar of GDP)
   Delivered Energy . . . . . . . . . . . . . . . . . . . . . 8.08 6.93 6.79 6.67 6.45 6.27 6.16 6.14 5.89 5.75
   Total Energy . . . . . . . . . . . . . . . . . . . . . . . . 10.84 9.21 9.02 8.81 8.53 8.25 8.06 8.07 7.70 7.47

Consumer Price Index (1982-84=1.00) . . . . 1.67 2.36 2.20 2.03 2.78 2.49 2.25 3.42 2.95 2.59

Unemployment Rate (percent) . . . . . . . . . . 4.22 5.39 4.94 4.41 4.88 4.32 4.31 5.04 4.28 4.16

Housing Starts (millions) . . . . . . . . . . . . . . . 2.02 1.60 1.89 2.09 1.75 2.10 2.31 1.66 2.09 2.35
  Single-Family . . . . . . . . . . . . . . . . . . . . . . . . 1.34 0.97 1.17 1.30 1.03 1.28 1.42 0.96 1.27 1.44
  Multifamily . . . . . . . . . . . . . . . . . . . . . . . . . . 0.34 0.35 0.41 0.48 0.41 0.48 0.55 0.38 0.46 0.56
  Mobile Home Shipments . . . . . . . . . . . . . . . 0.35 0.28 0.30 0.31 0.31 0.34 0.34 0.31 0.35 0.35

Commercial Floorspace, Total
   (billion square feet) . . . . . . . . . . . . . . . . . . 62.8 73.2 75.8 78.5 75.7 79.6 83.8 76.4 81.9 87.8
  
Gross Output (billion 1992 dollars)
   Total Industrial . . . . . . . . . . . . . . . . . . . . . . . 4722 5942 6251 6769 6601 7093 7835 7359 8096 9251
      Nonmanufacturing . . . . . . . . . . . . . . . . . . 972 1092 1162 1238 1157 1265 1364 1210 1370 1516
      Manufacturing . . . . . . . . . . . . . . . . . . . . . . 3749 4850 5089 5531 5444 5828 6471 6149 6726 7735
         Energy-Intensive Manufacturing . . . . . . 1078 1187 1248 1326 1230 1322 1422 1267 1396 1536
         Non-Energy-Intensive Manufacturing . . 2672 3663 3841 4205 4214 4506 5049 4882 5330 6199

Unit Sales of Light-Duty Vehicles (millions) 16.89 15.11 15.88 16.76 16.08 17.18 18.30 15.32 17.44 19.71

Population (millions)
   Population with Armed Forces Overseas) . . 273.1 292.7 300.2 307.7 301.6 312.6 323.6 310.7 325.2 339.8
   Population (aged 16 and over) . . . . . . . . . . 210.9 231.1 236.6 242.0 238.7 246.7 254.7 245.7 256.5 267.2
   Employment, Non-Agriculture . . . . . . . . . . . 128.5 145.4 149.7 155.2 150.0 157.3 163.7 153.9 165.1 175.1
   Employment, Manufacturing . . . . . . . . . . . . 18.7 17.4 18.0 19.2 16.9 17.8 19.1 16.5 17.8 19.6
   Labor Force . . . . . . . . . . . . . . . . . . . . . . . . . 139.4 154.0 158.2 163.2 158.0 164.3 171.1 160.7 169.5 178.6

GDP = Gross domestic product.
Btu = British thermal unit.
Sources: 1999: Standard & Poor’s DRI, Simulation T250200. Projections: Energy Information Administration, AEO2001 National Energy Modeling System runs

LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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Table B21. International Petroleum Supply and Disposition Summary
(Million Barrels per Day, Unless Otherwise Noted)

Supply and Disposition 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

  World Oil Price (1999 dollars per barrel)1 17.35 20.70 21.37 21.87 20.93 21.89 22.70 21.16 22.41 23.51

  Production2

   OECD
    U.S. (50 states) . . . . . . . . . . . . . . . . . . . . 9.22 8.52 8.72 9.00 8.60 8.98 9.37 8.77 9.27 9.72
    Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.63 3.20 3.20 3.20 3.38 3.38 3.39 3.42 3.43 3.44
    Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.37 3.98 3.99 4.00 3.90 3.91 3.92 3.79 3.81 3.82
    OECD Europe3 . . . . . . . . . . . . . . . . . . . . . 7.02 7.67 7.68 7.69 7.01 7.02 7.03 6.51 6.53 6.54
    Other OECD . . . . . . . . . . . . . . . . . . . . . . . 0.76 0.98 0.98 0.98 0.94 0.94 0.95 0.89 0.89 0.90
      Total OECD . . . . . . . . . . . . . . . . . . . . . . 23.00 24.35 24.57 24.87 23.82 24.23 24.65 23.38 23.93 24.41

   Developing Countries
    Other South & Central America . . . . . . . . 3.85 4.60 4.61 4.61 5.10 5.12 5.13 5.45 5.48 5.50
    Pacific Rim . . . . . . . . . . . . . . . . . . . . . . . . 2.30 3.01 3.01 3.02 3.16 3.17 3.18 3.26 3.28 3.29
    OPEC . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.87 41.84 42.16 42.76 48.62 48.94 49.54 57.18 57.64 58.55
    Other Developing Countries . . . . . . . . . . . 4.81 5.79 5.80 5.81 7.08 7.11 7.13 8.28 8.32 8.35
      Total Developing Countries . . . . . . . . . 40.84 55.23 55.58 56.20 63.97 64.35 64.99 74.17 74.71 75.69

   Eurasia
    Former Soviet Union . . . . . . . . . . . . . . . . 7.40 10.66 10.68 10.69 12.94 12.98 13.02 14.27 14.33 14.39
    Eastern Europe . . . . . . . . . . . . . . . . . . . . 0.24 0.38 0.38 0.38 0.42 0.42 0.42 0.45 0.45 0.45
    China . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.21 3.52 3.53 3.53 3.61 3.63 3.64 3.62 3.63 3.65
      Total Eurasia . . . . . . . . . . . . . . . . . . . . . 10.85 14.56 14.59 14.61 16.97 17.02 17.07 18.33 18.42 18.49

   Total Production . . . . . . . . . . . . . . . . . . . 74.68 94.14 94.73 95.68 104.75 105.60 106.71 115.88 117.06 118.59

  Consumption

   OECD
    U.S. (50 states) . . . . . . . . . . . . . . . . . . . . 19.50 21.83 22.70 23.83 22.89 24.26 25.75 23.85 25.83 28.00
    U.S. Territories . . . . . . . . . . . . . . . . . . . . . 0.34 0.41 0.41 0.41 0.44 0.44 0.43 0.47 0.46 0.46
    Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.92 2.11 2.10 2.08 2.19 2.16 2.13 2.20 2.17 2.13
    Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 2.80 2.78 2.77 3.34 3.31 3.28 3.98 3.93 3.89
    Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.56 5.90 5.85 5.81 6.16 6.06 5.99 6.33 6.18 6.06
    Australia and New Zealand. . . . . . . . . . . . 0.98 1.10 1.09 1.09 1.17 1.16 1.16 1.23 1.22 1.22
    OECD Europe3 . . . . . . . . . . . . . . . . . . . . . 14.50 15.87 15.81 15.77 16.28 16.18 16.10 16.64 16.50 16.39
      Total OECD . . . . . . . . . . . . . . . . . . . . . . 44.81 50.03 50.74 51.77 52.47 53.56 54.84 54.72 56.29 58.14

  Developing Countries
    Other South and Central America . . . . . . 4.14 5.87 5.86 5.85 7.01 6.98 6.96 8.44 8.39 8.36
    Pacific Rim . . . . . . . . . . . . . . . . . . . . . . . . 7.64 12.37 12.34 12.31 14.24 14.18 14.13 16.11 16.02 15.94
    OPEC . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.68 7.78 7.78 7.78 9.24 9.24 9.24 10.99 10.99 10.99
    Other Developing Countries . . . . . . . . . . . 3.75 4.33 4.31 4.30 5.00 4.95 4.92 5.87 5.79 5.72
      Total Developing Countries . . . . . . . . . 21.22 30.36 30.29 30.24 35.48 35.35 35.25 41.40 41.19 41.02

  Eurasia
    Former Soviet Union . . . . . . . . . . . . . . . . 3.64 5.31 5.29 5.28 6.36 6.33 6.30 7.60 7.55 7.51
    Eastern Europe . . . . . . . . . . . . . . . . . . . . 1.53 1.69 1.69 1.68 1.75 1.75 1.74 1.79 1.78 1.77
    China . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31 7.05 7.02 6.99 9.00 8.92 8.86 10.67 10.55 10.45
      Total Eurasia . . . . . . . . . . . . . . . . . . . . . 9.48 14.05 13.99 13.95 17.11 16.99 16.90 20.06 19.88 19.74
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Table B21. International Petroleum Supply and Disposition Summary (Continued)
(Million Barrels per Day, Unless Otherwise Noted)

Supply and Disposition 1999

Projections

2010 2015 2020

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

Low
Economic

Growth
Reference

High
Economic

Growth

  Total Consumption . . . . . . . . . . . . . . . . . . 75.51 94.44 95.03 95.98 105.05 105.90 107.01 116.18 117.36 118.89

    Non-OPEC Production . . . . . . . . . . . . . . . 44.81 52.30 52.58 52.91 56.14 56.66 57.16 58.70 59.43 60.05
    Net Eurasia Exports . . . . . . . . . . . . . . . . . 1.37 0.50 0.59 0.65 -0.14 0.03 0.16 -1.73 -1.46 -1.24
    OPEC Market Share . . . . . . . . . . . . . . . . . 0.40 0.44 0.45 0.45 0.46 0.46 0.46 0.49 0.49 0.49

1Average refiner acquisition cost of imported crude oil.
2Includes 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.
3OECD 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 territories).
Pacific Rim = Hong Kong, Malaysia, Philippines, Singapore, South Korea, Taiwan, and Thailand.
OPEC = Organization of Petroleum Exporting Countries - Algeria, Gabon, Indonesia, Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, and

Venezuela.
Eurasia = Albania, Bulgaria, China, Czech Republic, Hungary, Poland, Romania, Slovakia, the Former Soviet Union, and the Former Yugoslavia.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 data derived from: Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/

oldsteos/sep00.pdf.  Projections: EIA, AEO2001 National Energy Modeling System runs LM2001.D101600A, AEO2001.D101600A, and HM2001.D101600A.
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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)

Supply, Disposition, and Prices 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low
 World Oil

Price
Reference

High
 World Oil

Price

Low 
World Oil

Price
Reference

High
World Oil

Price

 
   Production
     Crude Oil and Lease Condensate . . . 12.45 9.55 10.90 11.72 9.25 10.76 12.21 9.22 10.69 12.24
     Natural Gas Plant Liquids . . . . . . . . . 2.62 3.32 3.33 3.40 3.70 3.73 3.79 3.99 4.10 4.10
     Dry Natural Gas . . . . . . . . . . . . . . . . . 19.16 23.62 23.74 24.22 26.65 26.92 27.41 28.99 29.79 29.80
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . 23.09 25.59 26.06 26.44 25.92 26.42 26.92 26.20 26.95 27.66
     Nuclear Power . . . . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.69 6.79 6.82 6.79 6.09 6.13 6.09
     Renewable Energy1 . . . . . . . . . . . . . . 6.58 7.65 7.82 7.84 7.99 8.12 8.14 8.19 8.31 8.37
     Other2 . . . . . . . . . . . . . . . . . . . . . . . . 1.65 0.31 0.30 0.48 0.33 0.32 0.39 0.33 0.34 0.40
         Total . . . . . . . . . . . . . . . . . . . . . . . 73.35 77.72 79.85 81.78 80.63 83.10 85.64 83.02 86.30 88.67

  Imports
     Crude Oil3 . . . . . . . . . . . . . . . . . . . . . 18.96 25.85 25.15 24.36 28.11 25.94 24.43 28.93 26.44 25.01
     Petroleum Products4 . . . . . . . . . . . . . 4.14 8.44 6.49 5.34 9.66 8.46 7.16 12.59 10.69 9.41
     Natural Gas . . . . . . . . . . . . . . . . . . . . 3.63 5.73 5.61 5.36 6.20 6.17 5.92 6.50 6.58 6.29
     Other Imports5 . . . . . . . . . . . . . . . . . . 0.62 0.89 0.89 0.89 0.88 0.88 0.88 0.94 0.94 0.94
         Total . . . . . . . . . . . . . . . . . . . . . . . 27.35 40.91 38.14 35.95 44.85 41.44 38.38 48.96 44.64 41.64

  Exports
     Petroleum6 . . . . . . . . . . . . . . . . . . . . . 1.98 1.74 1.78 1.87 1.80 1.83 1.94 1.95 1.91 2.03
     Natural Gas . . . . . . . . . . . . . . . . . . . . 0.17 0.43 0.43 0.43 0.53 0.53 0.53 0.63 0.63 0.63
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . 1.48 1.45 1.46 1.45 1.37 1.35 1.35 1.41 1.41 1.41
         Total . . . . . . . . . . . . . . . . . . . . . . . 3.62 3.62 3.67 3.75 3.71 3.72 3.82 3.99 3.95 4.07

  Discrepancy7 . . . . . . . . . . . . . . . . . . . . 0.94 0.40 0.18 0.09 0.51 0.07 -0.12 0.60 -0.04 -0.17

  Consumption
     Petroleum Products8 . . . . . . . . . . . . . 38.03 45.55 44.41 43.54 48.95 47.50 46.34 52.74 50.59 49.49
     Natural Gas . . . . . . . . . . . . . . . . . . . . 21.95 28.73 28.75 28.98 32.14 32.39 32.64 34.68 35.57 35.31
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . 21.43 24.67 25.15 25.51 25.15 25.68 26.19 25.45 26.20 26.92
     Nuclear Power . . . . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.69 6.79 6.82 6.79 6.09 6.13 6.09
     Renewable Energy1 . . . . . . . . . . . . . . 6.59 7.66 7.83 7.85 8.00 8.13 8.14 8.20 8.31 8.38
     Other9 . . . . . . . . . . . . . . . . . . . . . . . . 0.34 0.31 0.31 0.31 0.23 0.23 0.23 0.23 0.23 0.23
       Total . . . . . . . . . . . . . . . . . . . . . . . . 96.14 114.61 114.14 113.89 121.25 120.75 120.33 127.39 127.03 126.42

  Net Imports - Petroleum . . . . . . . . . . . 21.12 32.55 29.86 27.83 35.97 32.57 29.64 39.57 35.22 32.38

  Prices (1999 dollars per unit)
   World Oil Price (dollars per barrel)10 . . 17.35 15.10 21.37 26.66 15.10 21.89 28.23 15.10 22.41 28.42
   Gas Wellhead Price (dollars per Mcf)11 2.08 2.66 2.69 2.77 2.77 2.83 2.95 3.01 3.13 3.25
   Coal Minemouth Price (dollars per ton) 16.98 13.94 13.83 13.76 13.44 13.38 13.40 12.84 12.70 12.87
   Average Electric Price (cents per Kwh) 6.7 5.9     5.9     6.0     5.9     5.9     6.0     5.9     6.0     6.1     

1Includes grid-connected electricity from conventional  hydroelectric;  wood and wood waste; landfill gas; 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 electricity imports using renewable sources and nonmarketed renewable energy. See Table C18 for selected nonmarketed
residential and commercial renewable energy.

2Includes liquid hydrogen, methanol, supplemental natural gas, and some domestic inputs to refineries.
3Includes imports of crude oil for the Strategic Petroleum Reserve.
4Includes imports of finished petroleum products, imports of unfinished oils, alcohols, ethers, and blending components.
5Includes coal, coal coke (net), and electricity (net).
6Includes crude oil and petroleum products.
7Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.
8Includes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids for blending, such as ethanol.
9Includes net electricity imports, methanol, and liquid hydrogen.
10Average refiner acquisition cost for imported crude oil.
11Represents lower 48 onshore and offshore supplies.
Btu = British thermal unit.
Mcf = Thousand cubic feet.
Kwh = Kilowatthour.
Note: Totals may not equal sum of components due to independent rounding. Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 natural gas values: Energy Information Administration (EIA), Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999 petroleum values:

Petroleum Supply Annual 1999, DOE/EIA-0340(99/1) (Washington, DC, June 2000).  Other 1999 values: EIA, Annual Energy Review 1999, DOE/EIA-0384(99) (Washington, DC,
July 2000) and  EIA, Quarterly Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000). Projections: EIA, AEO2001 National Energy Modeling System runs
LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C2. Energy Consumption by Sector and Source
(Quadrillion Btu per Year, Unless Otherwise Noted)

Sector and Source 1999

Projections

2010 2015 2020

Low
World Oil

Price
Reference

High 
World Oil

Price

Low
 World Oil

Price
Reference

High
 World Oil

Price

Low 
World Oil

Price
Reference

High
 World Oil

Price

Energy Consumption

   Residential
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.86 0.86 0.81 0.77 0.84 0.77 0.72 0.83 0.75 0.70
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 0.08 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.06
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . 0.46 0.46 0.41 0.40 0.46 0.40 0.37 0.46 0.39 0.37
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . 1.42 1.39 1.29 1.23 1.37 1.24 1.16 1.36 1.21 1.13
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.85 5.69 5.69 5.67 5.98 5.99 5.96 6.30 6.30 6.26
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
     Renewable Energy1 . . . . . . . . . . . . . . . . . . . . . 0.41 0.44 0.43 0.42 0.45 0.43 0.42 0.46 0.44 0.43
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.91 4.95 4.96 4.94 5.36 5.37 5.35 5.81 5.80 5.78
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 10.62 12.52 12.43 12.31 13.20 13.08 12.94 13.98 13.81 13.65
     Electricity Related Losses . . . . . . . . . . . . . . . . 8.48 9.97 9.87 9.83 10.30 10.19 10.17 10.62 10.55 10.56
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.10 22.49 22.30 22.15 23.50 23.27 23.11 24.60 24.36 24.20

   Commercial
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.36 0.52 0.41 0.38 0.56 0.40 0.37 0.57 0.39 0.36
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 0.11 0.11 0.10 0.11 0.11 0.11 0.11 0.11 0.11
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . 0.08 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.10
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . 0.59 0.78 0.67 0.63 0.82 0.67 0.63 0.84 0.66 0.62
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.15 3.82 3.88 3.87 3.96 4.05 4.03 4.03 4.13 4.09
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.08 0.08
     Renewable Energy3 . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.70 4.88 4.89 4.87 5.32 5.32 5.29 5.62 5.61 5.58
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 7.59 9.64 9.59 9.52 10.26 10.19 10.11 10.65 10.55 10.45
     Electricity Related Losses . . . . . . . . . . . . . . . . 8.01 9.83 9.71 9.69 10.21 10.10 10.07 10.27 10.20 10.19
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.61 19.46 19.30 19.22 20.47 20.29 20.18 20.92 20.75 20.64

   Industrial4

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 1.07 1.28 1.27 1.26 1.37 1.35 1.34 1.47 1.44 1.43
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . 2.32 2.64 2.50 2.50 2.88 2.65 2.63 3.20 2.83 2.80
     Petrochemical Feedstock . . . . . . . . . . . . . . . . 1.29 1.53 1.53 1.53 1.61 1.61 1.61 1.70 1.70 1.69
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 0.22 0.37 0.25 0.21 0.38 0.26 0.22 0.40 0.27 0.26
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . . . 0.21 0.25 0.25 0.25 0.26 0.26 0.26 0.28 0.28 0.28
     Other Petroleum5 . . . . . . . . . . . . . . . . . . . . . . . 4.29 4.67 4.76 4.24 4.81 5.01 4.43 5.02 5.24 4.85
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . 9.39 10.74 10.55 9.99 11.33 11.14 10.49 12.08 11.77 11.32
     Natural Gas6 . . . . . . . . . . . . . . . . . . . . . . . . . . 9.43 10.68 11.11 11.80 11.17 11.76 12.52 11.48 12.34 12.87
     Metallurgical Coal . . . . . . . . . . . . . . . . . . . . . . 0.75 0.61 0.61 0.61 0.55 0.55 0.55 0.50 0.50 0.50
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.73 1.85 1.85 1.86 1.87 1.87 1.88 1.89 1.90 1.90
     Net Coal Coke Imports . . . . . . . . . . . . . . . . . . 0.06 0.16 0.16 0.16 0.19 0.19 0.19 0.22 0.22 0.22
       Coal Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . 2.54 2.61 2.62 2.62 2.61 2.61 2.62 2.62 2.62 2.62
     Renewable Energy7 . . . . . . . . . . . . . . . . . . . . . 2.15 2.65 2.64 2.64 2.87 2.86 2.86 3.09 3.08 3.08
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.63 4.15 4.18 4.19 4.43 4.47 4.48 4.76 4.81 4.82
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 27.15 30.83 31.10 31.24 32.41 32.84 32.96 34.03 34.63 34.71
     Electricity Related Losses . . . . . . . . . . . . . . . . 7.87 8.36 8.32 8.34 8.51 8.48 8.53 8.71 8.76 8.81
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.02 39.18 39.42 39.58 40.92 41.31 41.50 42.74 43.39 43.52
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Table C2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Sector and Source 1999

Projections

2010 2015 2020

Low
World Oil

Price
Reference

High 
World Oil

Price

Low
 World Oil

Price
Reference

High
 World Oil

Price

Low 
World Oil

Price
Reference

High
 World Oil

Price

   Transportation
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 5.13 6.95 6.99 7.00 7.55 7.60 7.61 8.15 8.21 8.22
     Jet Fuel8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.46 4.55 4.51 4.48 5.27 5.22 5.15 6.02 5.97 5.88
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . . . 15.92 19.40 19.04 18.88 20.71 20.23 19.94 21.95 21.32 20.91
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 0.74 0.85 0.85 0.85 0.86 0.86 0.86 0.86 0.87 0.87
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . 0.02 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.06 0.06
     Other Petroleum9 . . . . . . . . . . . . . . . . . . . . . . . 0.26 0.31 0.31 0.31 0.33 0.33 0.33 0.36 0.35 0.35
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . 25.54 32.10 31.74 31.56 34.77 34.28 33.94 37.40 36.77 36.29
     Pipeline Fuel Natural Gas . . . . . . . . . . . . . . . . 0.66 0.89 0.90 0.90 0.99 0.99 1.00 1.07 1.09 1.08
     Compressed Natural Gas . . . . . . . . . . . . . . . . 0.02 0.09 0.09 0.09 0.13 0.13 0.13 0.15 0.16 0.16
     Renewable Energy (E85)10 . . . . . . . . . . . . . . . 0.01 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.05
     Methanol (M85)11 . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00
     Liquid Hydrogen . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.06 0.12 0.12 0.12 0.15 0.15 0.14 0.17 0.17 0.17
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 26.28 33.24 32.89 32.71 36.08 35.60 35.26 38.84 38.23 37.75
     Electricity Related Losses . . . . . . . . . . . . . . . . 0.13 0.24 0.23 0.23 0.28 0.28 0.28 0.30 0.30 0.30
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.41 33.48 33.12 32.94 36.36 35.87 35.54 39.14 38.54 38.05

   Delivered Energy Consumption for
      All Sectors

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 7.42 9.61 9.47 9.40 10.32 10.12 10.04 11.02 10.80 10.71
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.15 0.13 0.13 0.12 0.13 0.13 0.12 0.13 0.12 0.12
     Jet Fuel8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.46 4.55 4.51 4.48 5.27 5.22 5.15 6.02 5.97 5.88
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . 2.88 3.23 3.05 3.03 3.48 3.20 3.15 3.82 3.38 3.32
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . . . 16.17 19.67 19.31 19.15 21.00 20.52 20.23 22.25 21.63 21.22
     Petrochemical Feedstock . . . . . . . . . . . . . . . . 1.29 1.53 1.53 1.53 1.61 1.61 1.61 1.70 1.70 1.69
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 1.05 1.33 1.21 1.17 1.35 1.22 1.19 1.37 1.25 1.23
     Other Petroleum12 . . . . . . . . . . . . . . . . . . . . . . 4.53 4.96 5.04 4.53 5.13 5.31 4.73 5.36 5.57 5.18
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . 36.95 45.01 44.25 43.41 48.29 47.33 46.22 51.67 50.41 49.35
     Natural Gas6 . . . . . . . . . . . . . . . . . . . . . . . . . . 18.11 21.17 21.68 22.34 22.23 22.91 23.64 23.04 24.02 24.46
     Metallurgical Coal . . . . . . . . . . . . . . . . . . . . . . 0.75 0.61 0.61 0.61 0.55 0.55 0.55 0.50 0.50 0.50
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.84 1.98 1.98 1.98 1.99 1.99 2.00 2.02 2.02 2.03
     Net Coal Coke Imports . . . . . . . . . . . . . . . . . . 0.06 0.16 0.16 0.16 0.19 0.19 0.19 0.22 0.22 0.22
       Coal Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . 2.65 2.74 2.74 2.74 2.74 2.74 2.74 2.74 2.74 2.75
     Renewable Energy13 . . . . . . . . . . . . . . . . . . . . 2.65 3.20 3.19 3.18 3.44 3.42 3.40 3.67 3.65 3.63
     Methanol (M85)11 . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00
     Liquid Hydrogen . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.29 14.09 14.15 14.11 15.25 15.30 15.27 16.36 16.39 16.35
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 71.65 86.22 86.01 85.78 91.95 91.71 91.28 97.50 97.22 96.55
     Electricity Related Losses . . . . . . . . . . . . . . . . 24.49 28.39 28.13 28.11 29.30 29.04 29.05 29.90 29.81 29.86
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96.14 114.61 114.14 113.89 121.25 120.75 120.33 127.39 127.03 126.42

   Electric Generators14

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.06 0.11 0.04 0.03 0.22 0.04 0.04 0.61 0.04 0.04
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 1.03 0.43 0.12 0.10 0.43 0.12 0.09 0.46 0.14 0.10
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . 1.08 0.54 0.16 0.13 0.65 0.16 0.13 1.07 0.18 0.14
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.85 7.56 7.07 6.64 9.92 9.48 9.00 11.63 11.55 10.84
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.78 21.93 22.41 22.77 22.41 22.94 23.45 22.71 23.46 24.17
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.69 6.79 6.82 6.79 6.09 6.13 6.09
     Renewable Energy15 . . . . . . . . . . . . . . . . . . . . 3.94 4.46 4.64 4.67 4.57 4.71 4.74 4.53 4.66 4.75
     Electricity Imports16 . . . . . . . . . . . . . . . . . . . . . 0.34 0.31 0.31 0.31 0.22 0.22 0.22 0.22 0.22 0.22
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.78 42.48 42.28 42.21 44.56 44.34 44.32 46.25 46.20 46.21
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Table C2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Sector and Source 1999

Projections

2010 2015 2020

Low
World Oil

Price
Reference

High 
World Oil

Price

Low
 World Oil

Price
Reference

High
 World Oil

Price

Low 
World Oil

Price
Reference

High
 World Oil

Price

   Total Energy Consumption
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 7.48 9.71 9.51 9.43 10.54 10.17 10.07 11.63 10.84 10.75
     Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.15 0.13 0.13 0.12 0.13 0.13 0.12 0.13 0.12 0.12
     Jet Fuel8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.46 4.55 4.51 4.48 5.27 5.22 5.15 6.02 5.97 5.88
     Liquefied Petroleum Gas . . . . . . . . . . . . . . . . . 2.88 3.23 3.05 3.03 3.48 3.20 3.15 3.82 3.38 3.32
     Motor Gasoline2 . . . . . . . . . . . . . . . . . . . . . . . . 16.17 19.67 19.31 19.15 21.00 20.52 20.23 22.25 21.63 21.22
     Petrochemical Feedstock . . . . . . . . . . . . . . . . 1.29 1.53 1.53 1.53 1.61 1.61 1.61 1.70 1.70 1.69
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 2.08 1.76 1.33 1.27 1.78 1.35 1.27 1.83 1.38 1.33
     Other Petroleum12 . . . . . . . . . . . . . . . . . . . . . . 4.53 4.96 5.04 4.53 5.13 5.31 4.73 5.36 5.57 5.18
       Petroleum Subtotal . . . . . . . . . . . . . . . . . . . . 38.03 45.55 44.41 43.54 48.95 47.50 46.34 52.74 50.59 49.49
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.95 28.73 28.75 28.98 32.14 32.39 32.64 34.68 35.57 35.31
     Metallurgical Coal . . . . . . . . . . . . . . . . . . . . . . 0.75 0.61 0.61 0.61 0.55 0.55 0.55 0.50 0.50 0.50
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.62 23.91 24.39 24.75 24.41 24.93 25.45 24.72 25.48 26.19
     Net Coal Coke Imports . . . . . . . . . . . . . . . . . . 0.06 0.16 0.16 0.16 0.19 0.19 0.19 0.22 0.22 0.22
       Coal Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . 21.43 24.67 25.15 25.51 25.15 25.68 26.19 25.45 26.20 26.92
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.69 6.79 6.82 6.79 6.09 6.13 6.09
     Renewable Energy17 . . . . . . . . . . . . . . . . . . . . 6.59 7.66 7.83 7.85 8.00 8.13 8.15 8.20 8.31 8.38
     Methanol (M85)11 . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00
     Liquid Hydrogen . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Electricity Imports16 . . . . . . . . . . . . . . . . . . . . . 0.34 0.31 0.31 0.31 0.22 0.22 0.22 0.22 0.22 0.22
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96.14 114.61 114.14 113.89 121.26 120.75 120.33 127.39 127.04 126.42

Energy Use and Related Statistics

  Delivered Energy Use . . . . . . . . . . . . . . . . . . . . 71.65 86.22 86.01 85.78 91.95 91.71 91.28 97.50 97.22 96.55
  Total Energy Use . . . . . . . . . . . . . . . . . . . . . . . . 96.14 114.61 114.14 113.89 121.26 120.75 120.33 127.39 127.04 126.42
  Population (millions) . . . . . . . . . . . . . . . . . . . . . . 273.13 300.17 300.17 300.17 312.58 312.58 312.58 325.24 325.24 325.24
  Gross Domestic Product (billion 1996 dollars) . . 8,876 12,686 12,667   12,659   14,674   14,635   14,607   16,565   16,515   16,474   
  Carbon Dioxide Emissions 
     (million metric tons carbon equivalent) . . . . . . 1,510.8 1,819.0 1,809.1   1,804.5   1,939.8   1,928.1   1,922.5   2,050.9   2,040.6   2,033.5   
 

1Includes wood used for residential heating. See Table C18 estimates of nonmarketed renewable energy consumption for geothermal heat pumps, solar thermal hot water heating,
and solar photovoltaic electricity generation.

2Includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.
3Includes commercial sector electricity cogenerated by using wood and wood waste, landfill gas, municipal solid waste, and other biomass. See Table C18 for estimates of

nonmarketed renewable energy consumption for solar thermal hot water heating and solar photovoltaic electricity generation.
4Fuel consumption includes consumption for cogeneration, which produces electricity and other useful thermal energy. 
5Includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.
6Includes lease and plant fuel and consumption by cogenerators; excludes consumption by nonutility generators.
7Includes consumption of energy from hydroelectric, wood and wood waste, municipal solid waste, and other biomass; includes  cogeneration, both for sale to the grid and for

own use.
     8Includes only kerosene type.

9Includes aviation gas and lubricants.
10E85 is 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable).
11M85 is 85 percent methanol and 15 percent motor gasoline.
12Includes unfinished oils, natural gasoline, motor gasoline blending compounds, aviation gasoline, lubricants, still gas, asphalt, road oil, petroleum coke, and miscellaneous

petroleum products.
13Includes electricity generated for sale to the grid and for own use from renewable sources, and non-electric energy from renewable sources. Excludes nonmarketed renewable

energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal hot water heaters.
14Includes consumption of energy by all electric power generators for grid-connected power except cogenerators, which produce electricity and other useful thermal energy.

Includes small power producers and exempt wholesale generators.
15Includes conventional hydroelectric, geothermal, wood and wood waste, municipal solid waste, other biomass, petroleum coke, wind, photovoltaic and solar thermal sources.

Excludes cogeneration.  Excludes net electricity imports.
16In 1998 approximately 70 percent of the U.S. electricity imports were provided by renewable sources (hydroelectricity); EIA does not project future proportions for the fuel source

of imported electricity.
17Includes hydroelectric, geothermal, wood and wood waste, municipal solid waste, other biomass, wind, photovoltaic and solar thermal sources.  Includes ethanol components

of E85; excludes ethanol blends (10 percent or less) in motor gasoline.  Excludes net electricity imports and nonmarketed renewable energy consumption for geothermal heat pumps,
buildings photovoltaic systems, and solar thermal hot water heaters.

Btu = British thermal unit.  
Note: Totals may not equal sum of components due to independent rounding.   Data for 1999 are model results and may differ slightly from official EIA data reports.  Consumption

values of 0.00 are values that round to 0.00, because they are less than 0.005.
Sources: 1999 electric utility fuel consumption: Energy Information Administration (EIA), Electric Power Annual 1998, Volume 1, DOE/EIA-0348(98)/1 (Washington, DC, April

1999). 1999 nonutility consumption estimates: EIA, Form EIA-860B:  "Annual Electric Generator Report - Nonutility."   Other 1999 values: EIA, Short-Term Energy Outlook, September
2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf.  Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A,
AEO2001.D101600A, and HW2001.D101600A.
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Table C3. Energy Prices by Sector and Source
(1999 Dollars per Million Btu, Unless Otherwise Noted)

Sector and Source 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

   Residential . . . . . . . . . . . . . . . . . . . . . . . 13.17  12.98 13.16 13.48 13.09 13.33 13.70 13.22 13.59 13.97
     Primary Energy1 . . . . . . . . . . . . . . . . . . 6.72  6.72 7.01 7.26 6.62 6.92 7.24 6.66 7.01 7.36
       Petroleum Products2 . . . . . . . . . . . . . . 7.55  8.06 9.37 10.20 8.15 9.49 10.70 8.30 9.64 10.65
         Distillate Fuel . . . . . . . . . . . . . . . . . . . 6.27  6.37 7.51 8.38 6.47 7.80 8.92 6.59 7.98 9.00
         Liquefied Petroleum Gas . . . . . . . . . . 10.36  11.28 13.07 13.76 11.29 12.83 14.21 11.45 12.87 13.84
       Natural Gas . . . . . . . . . . . . . . . . . . . . . 6.52  6.45 6.53 6.68 6.32 6.44 6.62 6.35 6.55 6.81
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . 23.60  21.99 21.88 22.25 22.01 22.01 22.37 21.92 22.17 22.48

   Commercial . . . . . . . . . . . . . . . . . . . . . . 13.25  11.66 11.75 12.08 11.78 11.96 12.38 11.96 12.37 12.81
     Primary Energy1 . . . . . . . . . . . . . . . . . . 5.22  5.26 5.53 5.78 5.24 5.55 5.86 5.35 5.74 6.10
       Petroleum Products2 . . . . . . . . . . . . . . 5.00  4.83 6.17 7.06 4.87 6.34 7.54 4.95 6.50 7.59
         Distillate Fuel . . . . . . . . . . . . . . . . . . . 4.37  4.12 5.28 6.17 4.21 5.55 6.69 4.32 5.75 6.84
         Residual Fuel . . . . . . . . . . . . . . . . . . 2.63  2.75 3.69 4.52 2.75 3.77 4.76 2.75 3.85 4.78
       Natural Gas3 . . . . . . . . . . . . . . . . . . . . 5.34  5.42 5.50 5.65 5.39 5.50 5.68 5.51 5.71 5.97
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . 21.54  17.80 17.63 18.01 17.76 17.72 18.20 17.78 18.12 18.55

   Industrial4 . . . . . . . . . . . . . . . . . . . . . . . . 5.33  4.98 5.45 5.76 5.06 5.56 6.03 5.25 5.85 6.31
     Primary Energy . . . . . . . . . . . . . . . . . . . 3.92  3.79 4.38 4.70 3.86 4.48 4.97 4.03 4.72 5.21
       Petroleum Products2 . . . . . . . . . . . . . . 5.55  4.81 6.05 6.85 4.81 6.10 7.23 4.91 6.27 7.27
         Distillate Fuel . . . . . . . . . . . . . . . . . . . 4.65  4.32 5.45 6.33 4.41 5.73 6.85 4.55 5.94 7.09
         Liquefied Petroleum Gas . . . . . . . . . . 8.50  6.49 8.01 8.63 6.48 7.75 9.04 6.65 7.83 8.70
         Residual Fuel . . . . . . . . . . . . . . . . . . 2.78  2.38 3.42 4.24 2.38 3.50 4.49 2.38 3.58 4.51
       Natural Gas5 . . . . . . . . . . . . . . . . . . . . 2.79  3.25 3.31 3.41 3.37 3.45 3.59 3.62 3.76 3.95
       Metallurgical Coal . . . . . . . . . . . . . . . . 1.65  1.53 1.54 1.55 1.47 1.49 1.49 1.43 1.44 1.45
       Steam Coal . . . . . . . . . . . . . . . . . . . . . 1.43  1.28 1.29 1.30 1.24 1.25 1.27 1.20 1.21 1.22
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . 13.09  11.37 11.24 11.48 11.34 11.27 11.64 11.42 11.62 11.93

   Transportation . . . . . . . . . . . . . . . . . . . . 8.30  8.09 9.46 10.31 7.99 9.38 10.60 7.73 9.31 10.62
     Primary Energy . . . . . . . . . . . . . . . . . . . 8.29  8.07 9.45 10.30 7.97 9.36 10.59 7.71 9.29 10.61
       Petroleum Products2 . . . . . . . . . . . . . . 8.28  8.07 9.44 10.30 7.96 9.36 10.59 7.70 9.29 10.61
         Distillate Fuel6 . . . . . . . . . . . . . . . . . . 8.22  7.80 8.94 9.79 7.75 9.05 10.17 7.72 8.98 10.13
         Jet Fuel7 . . . . . . . . . . . . . . . . . . . . . . 4.70  4.33 5.47 6.33 4.46 5.75 6.96 4.47 5.88 7.11
         Motor Gasoline8 . . . . . . . . . . . . . . . . . 9.45  9.38 10.93 11.80 9.26 10.75 12.03 8.87 10.68 12.12
         Residual Fuel . . . . . . . . . . . . . . . . . . 2.46  2.20 3.18 4.01 2.19 3.25 4.26 2.18 3.33 4.28
         Liquefied Petroleum Gas9 . . . . . . . . . 12.87  12.61 14.26 14.99 12.55 13.96 15.32 12.52 13.84 14.79
       Natural Gas10 . . . . . . . . . . . . . . . . . . . . 7.02  6.90 7.04 7.19 6.95 7.17 7.36 6.97 7.32 7.59
       Ethanol (E85)11 . . . . . . . . . . . . . . . . . . 14.42  18.24 19.00 19.80 18.47 19.24 20.22 18.32 19.36 20.52
       Methanol (M85)12 . . . . . . . . . . . . . . . . . 10.38  12.23 13.74 15.42 12.13 14.33 16.42 11.94 14.43 16.40
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . 15.57  13.84 13.47 13.79 13.40 13.21 13.39 13.11 13.06 13.25

 
   Average End-Use Energy . . . . . . . . . . . 8.55  8.22 8.95 9.46 8.26 9.01 9.75 8.25 9.17 9.95
     Primary Energy . . . . . . . . . . . . . . . . . . . 6.33  6.29 7.18 7.74 6.28 7.21 8.01 6.25 7.30 8.17
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . 19.50  17.34 17.20 17.52 17.35 17.30 17.69 17.35 17.59 17.93

  
   Electric Generators13  
     Fossil Fuel Average . . . . . . . . . . . . . . . . 1.49  1.55 1.54 1.55 1.68 1.68 1.71 1.83 1.86 1.89
       Petroleum Products . . . . . . . . . . . . . . . 2.50  2.80 4.11 5.10 2.97 4.27 5.51 3.30 4.35 5.57
         Distillate Fuel . . . . . . . . . . . . . . . . . . . 4.05  3.74 4.84 5.73 3.78 5.10 6.22 3.85 5.28 6.39
         Residual Fuel . . . . . . . . . . . . . . . . . . 2.42  2.57 3.88 4.88 2.55 4.00 5.22 2.56 4.07 5.24
       Natural Gas . . . . . . . . . . . . . . . . . . . . . 2.55  2.92 3.03 3.20 3.12 3.24 3.44 3.38 3.59 3.86
       Steam Coal . . . . . . . . . . . . . . . . . . . . . 1.21  1.05 1.05 1.05 1.01 1.01 1.02 0.97 0.98 0.98
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Table C3. Energy Prices by Sector and Source (Continued)
(1999 Dollars per Million Btu, Unless Otherwise Noted)

Sector and Source 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

   Average Price to All Users14

     Petroleum Products2 . . . . . . . . . . . . . . . 7.44  7.25 8.64 9.50 7.19 8.61 9.83 7.01 8.61 9.85
       Distillate Fuel . . . . . . . . . . . . . . . . . . . . 7.27  6.97 8.18 9.05 6.94 8.36 9.50 6.87 8.38 9.53
       Jet Fuel . . . . . . . . . . . . . . . . . . . . . . . . 4.70  4.33 5.47 6.33 4.46 5.75 6.96 4.47 5.88 7.11
       Liquefied Petroleum Gas . . . . . . . . . . . 8.84  7.33 8.88 9.49 7.29 8.58 9.86 7.39 8.62 9.47
       Motor Gasoline8 . . . . . . . . . . . . . . . . . . 9.45  9.38 10.93 11.80 9.26 10.75 12.03 8.87 10.68 12.12
       Residual Fuel . . . . . . . . . . . . . . . . . . . 2.48  2.36 3.33 4.16 2.35 3.41 4.41 2.36 3.49 4.44
     Natural Gas . . . . . . . . . . . . . . . . . . . . .  4.05  4.17 4.27 4.40 4.17 4.28 4.45 4.33 4.50 4.75
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.23  1.07 1.07 1.07 1.03 1.03 1.04 0.99 1.00 1.00
     Ethanol (E85)11 . . . . . . . . . . . . . . . . . . . 14.42  18.24 19.00 19.80 18.47 19.24 20.22 18.32 19.36 20.52
     Methanol (M85)12 . . . . . . . . . . . . . . . . . . 10.38  12.23 13.74 15.42 12.13 14.33 16.42 11.94 14.43 16.40
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . 19.50  17.34 17.20 17.52 17.35 17.30 17.69 17.35 17.59 17.93

Non-Renewable Energy Expenditures
  by Sector (billion 1999 dollars)
 Residential . . . . . . . . . . . . . . . . . . . . . . . . . 134.60  156.73 157.93 160.33 166.95 168.52 171.52 178.74 181.70 184.68
 Commercial . . . . . . . . . . . . . . . . . . . . . . . . 99.50  111.41 111.72 114.04 119.90 120.89 124.08 126.41 129.51 132.72
 Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . 110.90  116.10 126.53 135.18 124.05 135.93 148.74 135.73 150.97 163.47
 Transportation . . . . . . . . . . . . . . . . . . . . . . 212.63  261.28 302.06 327.38 279.86 323.87 362.32 291.23 344.96 388.44
    Total Non-Renewable Expenditures . . . 557.64  645.51 698.23 736.93 690.77 749.21 806.66 732.11 807.14 869.30
    Transportation Renewable Expenditures 0.14  0.55 0.61 0.66 0.69 0.75 0.83 0.78 0.86 0.96
    Total Expenditures . . . . . . . . . . . . . . . . 557.78  646.07 698.85 737.59 691.46 749.96 807.49 732.89 808.00 870.26

1Weighted average price includes fuels below as well as coal.
2 This quantity is the weighted average for all petroleum products, not just those listed below.
3Excludes independent power producers.
4Includes cogenerators.
5Excludes uses for lease and plant fuel.
6 Low sulfur diesel fuel.  Price includes Federal and State taxes while excluding county and local taxes.
7Kerosene-type jet fuel.  Price includes Federal and State taxes while excluding county and local taxes.
8Sales weighted-average price for all grades. Includes Federal and State taxes and excludes county and local taxes.
 9Includes Federal and State taxes while excluding county and local taxes.
10Compressed natural gas used as a vehicle fuel. Price includes estimated motor vehicle fuel taxes.
11E85 is 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable).
12M85 is 85 percent methanol  and 15 percent motor gasoline.
13Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy. Includes small power producers and exempt wholesale

generators.
14Weighted 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: Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 prices for gasoline, distillate, and jet fuel are based on prices in various  issues of Energy Information Administration (EIA), Petroleum Marketing Monthly, DOE/EIA-

0380(99/03-2000/04) (Washington, DC, 1999-2000). 1999 prices for all other petroleum products are derived from the EIA, State Energy Price and Expenditure Report  1997,
DOE/EIA-0376(97) (Washington, DC, July 2000). 1999 industrial gas delivered prices are based on EIA, Manufacturing Energy Consumption Survey 1994. 1999 residential and
commercial natural gas delivered prices: EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999 coal prices based on EIA, Quarterly Coal Report,
DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000) and EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and
HW2001.D101600A. 1999 electricity prices for commercial, industrial, and transportation: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A,
AEO2001.D101600A, and HW2001.D101600A.  Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and
HW2001.D101600A.
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Table C4. Residential Sector Key Indicators and End-Use Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

 Key Indicators
   Households (millions)
     Single-Family . . . . . . . . . . . . . . . . . . . . . . . . . . 75.70 85.55 85.51 85.49 89.99 89.93 89.89 94.44 94.36 94.30
     Multifamily . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.79 24.28 24.25 24.23 25.73 25.69 25.67 27.14 27.09 27.05
     Mobile Homes . . . . . . . . . . . . . . . . . . . . . . . . . 6.59 7.20 7.20 7.20 7.56 7.57 7.57 7.95 7.96 7.96
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104.08 117.02 116.97 116.93 123.29 123.20 123.13 129.53 129.41 129.32

    Average House Square Footage . . . . . . . . . . 1673 1724   1724   1724   1744   1744   1744   1763   1763   1763   

  Energy Intensity
    (million Btu per household)
    Delivered Energy Consumption . . . . . . . . . . . . 102.1 107.0   106.3   105.3   107.1   106.2   105.1   107.9   106.7   105.5   
    Total Energy Consumption . . . . . . . . . . . . . . . . 183.5 192.1   190.6   189.4   190.6   188.9   187.7   189.9   188.3   187.2   
    (thousand Btu per square foot)
     Delivered Energy Consumption . . . . . . . . . . . 61.0 62.1   61.7   61.1   61.4   60.9   60.3   61.2   60.5   59.9   
     Total Energy Consumption . . . . . . . . . . . . . . . 109.7 111.5   110.6   109.9   109.3   108.3   107.7   107.7   106.8   106.2   

 Delivered  Energy Consumption by Fuel
   Electricity
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.38 0.46 0.47 0.46 0.48 0.49 0.49 0.51 0.51 0.51
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . 0.52 0.62 0.63 0.62 0.69 0.69 0.69 0.77 0.77 0.77
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.39 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.43 0.34 0.34 0.34 0.32 0.32 0.32 0.33 0.33 0.32
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 0.12 0.12 0.12 0.13 0.13 0.13 0.13 0.13 0.13
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . 0.22 0.26 0.26 0.26 0.27 0.27 0.27 0.29 0.29 0.29
     Freezers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.34 0.46 0.46 0.46 0.49 0.49 0.49 0.52 0.52 0.51
     Clothes Washers1 . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04
     Dishwashers1 . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03
     Color Televisions . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.19 0.19 0.19 0.21 0.21 0.21 0.24 0.24 0.24
     Personal Computers . . . . . . . . . . . . . . . . . . . . 0.06 0.09 0.09 0.09 0.10 0.10 0.10 0.11 0.11 0.11
     Furnace Fans . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.10 0.10 0.10 0.11 0.11 0.11 0.12 0.12 0.12
     Other Uses2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.10 1.73 1.73 1.72 1.97 1.97 1.96 2.21 2.20 2.19
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 3.91 4.95 4.96 4.94 5.36 5.37 5.35 5.81 5.80 5.78

   Natural Gas
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 3.22 3.84 3.85 3.84 4.05 4.06 4.05 4.30 4.31 4.28
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 1.26 1.41 1.41 1.40 1.47 1.47 1.46 1.53 1.52 1.51
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.19 0.22 0.23 0.23 0.24 0.24 0.24 0.25 0.25 0.25
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.09 0.09 0.09 0.10 0.10 0.10 0.11 0.11 0.11
     Other Uses3 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 4.85 5.69 5.69 5.67 5.98 5.99 5.96 6.30 6.30 6.26

   Distillate
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.73 0.73 0.69 0.65 0.72 0.66 0.62 0.72 0.65 0.60
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.13 0.12 0.12 0.11 0.12 0.11 0.10 0.11 0.10 0.10
     Other Uses4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 0.86 0.86 0.81 0.77 0.84 0.77 0.72 0.83 0.75 0.70

   Liquefied Petroleum Gas
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.31 0.31 0.28 0.27 0.31 0.27 0.25 0.31 0.27 0.25
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 0.11 0.10 0.09 0.09 0.10 0.09 0.08 0.10 0.09 0.08
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
     Other Uses3 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 0.46 0.46 0.41 0.40 0.46 0.40 0.37 0.46 0.39 0.37

   Marketed Renewables (wood)5 . . . . . . . . . . . . . 0.41 0.44 0.43 0.42 0.45 0.43 0.42 0.46 0.44 0.43
   Other Fuels6 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.14 0.13 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.11
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Table C4. Residential Sector Key Indicators and End-Use Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

   Delivered Energy Consumption by End-Use 
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 5.18 5.92 5.84 5.77 6.13 6.03 5.94 6.42 6.29 6.18
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . 0.52 0.63 0.63 0.62 0.70 0.70 0.69 0.78 0.77 0.77
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 1.89 2.07 2.05 2.03 2.12 2.10 2.08 2.17 2.14 2.12
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.43 0.34 0.34 0.34 0.32 0.32 0.32 0.33 0.33 0.32
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.32 0.38 0.38 0.38 0.40 0.40 0.40 0.42 0.42 0.42
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . 0.28 0.35 0.35 0.35 0.37 0.37 0.37 0.40 0.40 0.40
     Freezers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.34 0.46 0.46 0.46 0.49 0.49 0.49 0.52 0.52 0.51
     Clothes Washers . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04
     Dishwashers . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03
     Color Televisions . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.19 0.19 0.19 0.21 0.21 0.21 0.24 0.24 0.24
     Personal Computers . . . . . . . . . . . . . . . . . . . . 0.06 0.09 0.09 0.09 0.10 0.10 0.10 0.11 0.11 0.11
     Furnace Fans . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.10 0.10 0.10 0.11 0.11 0.11 0.12 0.12 0.12
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.23 1.85 1.86 1.84 2.10 2.09 2.08 2.33 2.32 2.31
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 10.62 12.52 12.43 12.31 13.20 13.08 12.94 13.98 13.81 13.65

   Electricity Related Losses . . . . . . . . . . . . . . . 8.48 9.97 9.87 9.83 10.30 10.19 10.17 10.62 10.55 10.56

   Total Energy Consumption by End-Use . . . .
     Space Heating . . . . . . . . . . . . . . . . . . . . . . . . . 6.01 6.85 6.76 6.69 7.06 6.96 6.87 7.34 7.22 7.12
     Space Cooling . . . . . . . . . . . . . . . . . . . . . . . . . 1.64 1.89 1.87 1.86 2.03 2.01 2.00 2.19 2.17 2.17
     Water Heating . . . . . . . . . . . . . . . . . . . . . . . . . 2.75 2.93 2.90 2.89 2.95 2.92 2.90 2.96 2.93 2.91
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 1.35 1.03 1.02 1.02 0.95 0.94 0.94 0.92 0.92 0.92
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.54 0.62 0.61 0.61 0.64 0.63 0.63 0.66 0.66 0.66
     Clothes Dryers . . . . . . . . . . . . . . . . . . . . . . . . . 0.75 0.87 0.86 0.86 0.90 0.89 0.89 0.93 0.93 0.92
     Freezers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.37 0.27 0.27 0.27 0.25 0.25 0.25 0.25 0.25 0.25
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.08 1.39 1.38 1.37 1.43 1.42 1.41 1.47 1.46 1.45
     Clothes Washers . . . . . . . . . . . . . . . . . . . . . . . 0.09 0.10 0.10 0.10 0.11 0.11 0.11 0.11 0.11 0.11
     Dishwashers . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08 0.08
     Color Televisions . . . . . . . . . . . . . . . . . . . . . . . 0.38 0.57 0.57 0.56 0.62 0.62 0.62 0.68 0.67 0.67
     Personal Computers . . . . . . . . . . . . . . . . . . . . 0.20 0.28 0.28 0.28 0.29 0.29 0.29 0.32 0.32 0.32
     Furnace Fans . . . . . . . . . . . . . . . . . . . . . . . . . 0.24 0.29 0.29 0.29 0.31 0.31 0.31 0.33 0.33 0.33
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.62 5.33 5.30 5.27 5.89 5.84 5.82 6.36 6.32 6.30
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.10 22.49 22.30 22.15 23.50 23.27 23.11 24.60 24.36 24.20

   Non-Marketed Renewables
     Geothermal8 . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
     Solar9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04

 1Does not include electric water heating portion of load.
     2Includes small electric devices, heating elements, and motors.
        3Includes such appliances as swimming pool heaters, outdoor grills, and outdoor lighting (natural gas).  

         4Includes such appliances as swimming pool and hot tub heaters.
 5Includes wood used for primary and secondary heating in wood stoves or fireplaces as reported in the Residential Energy Consumption Survey 1997.
 6Includes kerosene and coal.
 7Includes all other uses listed above.
 8Includes primary energy displaced by geothermal heat pumps in space heating and cooling applications.
 9Includes primary energy displaced by solar thermal water heaters and electricity generated using photovoltaics.
Btu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999: Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf.  

Projections:  EIA, AEO2001 National Energy Modeling System runs  LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C5. Commercial Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low
 World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low
 World Oil

Price
Reference

High 
World Oil

Price

 Key Indicators

   Total Floor Space (billion square feet)
     Surviving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60.8 74.0   74.0   74.0   78.1   78.1    78.1    80.7    80.7    80.6    
     New Additions . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 1.8   1.8   1.8   1.5   1.5    1.5    1.3    1.3    1.3    
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.8 75.8   75.8   75.7   79.7   79.6    79.6    82.0    81.9    81.9    

     
   Energy Consumption Intensity
     (thousand Btu per square foot)
     Delivered Energy Consumption . . . . . . . . . . . 120.9 127.2   126.6   125.7   128.8   128.0    127.0   129.9    128.8    127.5    
     Electricity Related Losses . . . . . . . . . . . . . . . . 127.6 129.7   128.2   128.0   128.2   126.8    126.6   125.3    124.5    124.4    
     Total Energy Consumption . . . . . . . . . . . . . . . 248.5 256.9   254.8   253.7   257.0   254.9    253.5   255.2     253.2    252.0    

 Delivered Energy Consumption by Fuel

   Purchased Electricity
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.14 0.16   0.16   0.16   0.16   0.16   0.16   0.16   0.16    0.16    
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 0.43 0.46   0.46   0.45   0.46   0.46   0.46   0.46   0.46    0.46    
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.14 0.16   0.16   0.16   0.16   0.16   0.16   0.16   0.16    0.16    
     Ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.17 0.20   0.21   0.20   0.21   0.21   0.21   0.21   0.21    0.21    
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.03 0.03   0.03   0.03   0.03   0.03   0.03   0.03   0.03    0.03    
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.21 1.42   1.42   1.41   1.48   1.48   1.47   1.48   1.47    1.46    
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.18 0.21   0.21   0.21   0.22   0.22   0.22   0.22   0.22    0.22    
     Office Equipment (PC) . . . . . . . . . . . . . . . . . . 0.10 0.24   0.24   0.24   0.28   0.28   0.28   0.29   0.29    0.29    
     Office Equipment (non-PC) . . . . . . . . . . . . . . . 0.30 0.51   0.51   0.51   0.60   0.60   0.60   0.69   0.69    0.69    
     Other Uses2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.99 1.48   1.48   1.48   1.71   1.71   1.71   1.91   1.91    1.91    
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 3.70 4.88   4.89   4.87   5.32   5.32   5.29   5.62   5.61    5.58    

   Natural Gas3

     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 1.42 1.68   1.74   1.74   1.71   1.80   1.80   1.71   1.81    1.80    
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02   0.02   0.02   0.03   0.03   0.03   0.03  0.03    0.03    
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.64 0.76   0.77   0.76   0.81   0.82   0.81   0.83   0.84    0.83    
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.21 0.25   0.25   0.25   0.27   0.26   0.26   0.27   0.27    0.27    
     Other Uses4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.87 1.11   1.11   1.10   1.15   1.14   1.14   1.19   1.18    1.16    
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 3.15 3.82   3.88   3.87   3.96   4.05   4.03   4.03   4.13    4.09    

   Distillate
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.23 0.34   0.25   0.23   0.38   0.25   0.22   0.39   0.24    0.21    
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.09 0.10   0.09   0.08   0.11   0.08   0.08   0.11   0.08    0.08    
     Other Uses5 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.04 0.07   0.07   0.07   0.07   0.07   0.07   0.08   0.07    0.07    
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 0.36 0.52   0.41   0.38   0.56   0.40   0.37   0.57   0.39    0.36    

   
   Other Fuels6 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.30 0.33   0.33   0.33   0.34   0.34   0.33   0.34   0.34    0.34    

      
   Marketed Renewable Fuels    
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08   0.08   0.08   0.08   0.08   0.08   0.08   0.08    0.08    
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 0.08 0.08   0.08   0.08   0.08   0.08   0.08   0.08   0.08    0.08    

   Delivered Energy Consumption by End-Use
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 1.79 2.18   2.15   2.13   2.25   2.21   2.18   2.26   2.21    2.17    
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 0.44 0.48   0.48   0.48   0.49   0.49   0.49   0.49   0.49    0.49    
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 0.87 1.02   1.01   1.00   1.07   1.06   1.05   1.10   1.08    1.06    
     Ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.17 0.20   0.21   0.20   0.21   0.21   0.21   0.21   0.21    0.21    
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.24 0.28   0.28   0.28   0.30   0.29   0.29   0.30   0.30    0.29    
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.21 1.42   1.42   1.41   1.48   1.48   1.47   1.48   1.47    1.46    
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.18 0.21   0.21   0.21   0.22   0.22   0.22   0.22   0.22    0.22    
     Office Equipment (PC) . . . . . . . . . . . . . . . . . . 0.10 0.24   0.24   0.24   0.28   0.28   0.28   0.29   0.29    0.29    
     Office Equipment (non-PC) . . . . . . . . . . . . . . . 0.30 0.51   0.51   0.51   0.60   0.60   0.60   0.69   0.69    0.69    
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.29 3.08   3.07   3.06   3.36   3.35   3.33   3.60   3.58    3.56    
       Delivered Energy . . . . . . . . . . . . . . . . . . . . . 7.59 9.64   9.59   9.52   10.26   10.19   10.11   10.65   10.55    10.45    
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Table C5. Commercial Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low
 World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low
 World Oil

Price
Reference

High 
World Oil

Price

   Electricity Related Losses . . . . . . . . . . . . . . . 8.01 9.83   9.71   9.69   10.21   10.10   10.07   10.27   10.20   10.19   

   Total Energy Consumption by End-Use 
     Space Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 2.09 2.51   2.48   2.45   2.56   2.52   2.49   2.56   2.50   2.46   
     Space Cooling1 . . . . . . . . . . . . . . . . . . . . . . . . 1.36 1.40   1.39   1.38   1.38   1.37   1.36   1.34   1.33   1.33   
     Water Heating1 . . . . . . . . . . . . . . . . . . . . . . . . 1.19 1.34   1.33   1.32   1.38   1.37   1.35   1.38   1.37   1.35   
     Ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.55 0.62   0.61   0.61   0.61   0.61   0.60   0.59   0.59   0.59   
     Cooking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.31 0.34   0.34   0.34   0.35   0.35   0.35   0.35   0.35   0.34   
     Lighting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.83 4.29   4.26   4.23   4.32   4.29   4.25   4.18   4.15   4.12   
     Refrigeration . . . . . . . . . . . . . . . . . . . . . . . . . . 0.58 0.64   0.64   0.64   0.65   0.64   0.64   0.64   0.63   0.63   
     Office Equipment (PC) . . . . . . . . . . . . . . . . . . 0.33 0.72   0.71   0.71   0.82   0.81   0.81   0.83   0.83   0.83   
     Office Equipment (non-PC) . . . . . . . . . . . . . . . 0.94 1.53   1.52   1.52   1.76   1.74   1.74   1.95   1.94   1.95   
     Other Uses7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.43 6.07   6.03   6.01   6.65   6.59   6.58   7.09   7.05   7.04   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.61 19.46   19.30   19.22   20.47   20.29   20.18   20.92   20.75   20.64   

   Non-Marketed Renewable Fuels
     Solar8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03   0.03   0.03   0.03   0.03   0.03   0.03   0.03   0.03   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03   0.03   0.03   0.03   0.03   0.03   0.03   0.03   0.03   

1Includes fuel consumption for district services.
2Includes miscellaneous uses, such as service station equipment, automated teller machines, telecommunications equipment, and medical equipment.
3Excludes estimated consumption from independent power producers.
4Includes miscellaneous uses, such as pumps, emergency electric generators, cogeneration in commercial buildings, and manufacturing performed in commercial buildings.
5Includes miscellaneous uses, such as cooking, emergency electric generators, and cogeneration in commercial buildings.
6Includes residual fuel oil, liquefied petroleum gas, coal, motor gasoline, and kerosene.
7Includes miscellaneous uses, such as service station equipment, automated teller machines, telecommunications equipment, medical equipment, pumps, lighting, emergency

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

8Includes primary energy displaced by solar thermal space heating and water heating, and electricity generation by solar photovoltaic systems.
Btu = British thermal unit.
PC = Personal computer.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999:   Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf.

Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C6. Industrial Sector Key Indicators and Consumption 
(Quadrillion Btu per Year, Unless Otherwise Noted)

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference 

High
 World Oil

Price

 Key Indicators

   Value of Gross Output 
     (billion 1992 dollars)

     Manufacturing . . . . . . . . . . . . . . . . . . . . . 3,749   5,083    5,089    5,092    5,830    5,828    5,829    6,730    6,726    6,724    
     Nonmanufacturing . . . . . . . . . . . . . . . . . . 972   1,158    1,162    1,166    1,260    1,265     1,268    1,360    1,370     1,372    
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,722   6,240    6,251    6,258    7,090    7,093     7,097    8,089    8,096    8,096    

   Energy Prices
     (1999 dollars per million Btu) 

     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . 13.09   11.37 11.24 11.48 11.34 11.27 11.64 11.42 11.62 11.93
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . 2.79   3.25 3.31 3.41 3.37 3.45 3.59 3.62 3.76 3.95
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . 1.43   1.28 1.29 1.30 1.24 1.25 1.27 1.20 1.21 1.22
     Residual Oil . . . . . . . . . . . . . . . . . . . . . . . 2.78   2.38 3.42 4.24 2.38 3.50 4.49 2.38 3.58 4.51
     Distillate Oil . . . . . . . . . . . . . . . . . . . . . . . 4.65   4.32 5.45 6.33 4.41 5.73 6.85 4.55 5.94 7.09
     Liquefied Petroleum Gas . . . . . . . . . . . . . 8.50   6.49 8.01 8.63 6.48 7.75 9.04 6.65 7.83 8.70
     Motor Gasoline . . . . . . . . . . . . . . . . . . . . 9.42   9.33 10.90 11.76 9.21 10.70 12.00 8.84 10.64 12.11
     Metallurgical Coal . . . . . . . . . . . . . . . . . . 1.65   1.53 1.54 1.55 1.47 1.49 1.49 1.43 1.44 1.45

 Energy Consumption

   Consumption1

     Purchased Electricity . . . . . . . . . . . . . . . . 3.63   4.15 4.18 4.19 4.43 4.47 4.48 4.76 4.81 4.82
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . 9.43   10.68 11.11 11.80 11.17 11.76 12.52 11.48 12.34 12.87
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . 1.73   1.85 1.85 1.86 1.87 1.87 1.88 1.89 1.90 1.90
     Metallurgical Coal and Coke3 . . . . . . . . . 0.81   0.76 0.76 0.76 0.74 0.74 0.74 0.72 0.72 0.72
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . 0.22   0.37 0.25 0.21 0.38 0.26 0.22 0.40 0.27 0.26
     Distillate . . . . . . . . . . . . . . . . . . . . . . . . . . 1.07   1.28 1.27 1.26 1.37 1.35 1.34 1.47 1.44 1.43
     Liquefied Petroleum Gas . . . . . . . . . . . . . 2.32   2.64 2.50 2.50 2.88 2.65 2.63 3.20 2.83 2.80
     Petrochemical Feedstocks . . . . . . . . . . . 1.29   1.53 1.53 1.53 1.61 1.61 1.61 1.70 1.70 1.69
     Other Petroleum4 . . . . . . . . . . . . . . . . . . . 4.50   4.92 5.00 4.49 5.08 5.27 4.69 5.30 5.52 5.14
     Renewables5 . . . . . . . . . . . . . . . . . . . . . . 2.15   2.65 2.64 2.64 2.87 2.86 2.86 3.09 3.08 3.08
       Delivered Energy . . . . . . . . . . . . . . . . . 27.15   30.83 31.10 31.24 32.41 32.84 32.96 34.03 34.63 34.71
     Electricity Related Losses . . . . . . . . . . . . 7.87   8.36 8.32 8.34 8.51 8.48 8.53 8.71 8.76 8.81
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.02   39.18 39.42 39.58 40.92 41.31 41.50 42.74 43.39 43.52

   Consumption per Unit of Output1 
     (thousand Btu per 1992 dollars)
     Purchased Electricity . . . . . . . . . . . . . . . . 0.77   0.66 0.67 0.67 0.62 0.63 0.63 0.59 0.59 0.60
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . 2.00   1.71 1.78 1.89 1.58 1.66 1.76 1.42 1.52 1.59
     Steam Coal . . . . . . . . . . . . . . . . . . . . . . . 0.37   0.30 0.30 0.30 0.26 0.26 0.26 0.23 0.23 0.23
     Metallurgical Coal and Coke3 . . . . . . . . . 0.17   0.12 0.12 0.12 0.10 0.10 0.10 0.09 0.09 0.09
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . 0.05   0.06 0.04 0.03 0.05 0.04 0.03 0.05 0.03 0.03
     Distillate . . . . . . . . . . . . . . . . . . . . . . . . . . 0.23   0.21 0.20 0.20 0.19 0.19 0.19 0.18 0.18 0.18
     Liquefied Petroleum Gas . . . . . . . . . . . . . 0.49   0.42 0.40 0.40 0.41 0.37 0.37 0.40 0.35 0.35
     Petrochemical Feedstocks . . . . . . . . . . . 0.27   0.25 0.24 0.24 0.23 0.23 0.23 0.21 0.21 0.21
     Other Petroleum4 . . . . . . . . . . . . . . . . . . . 0.95   0.79 0.80 0.72 0.72 0.74 0.66 0.66 0.68 0.63
     Renewables5 . . . . . . . . . . . . . . . . . . . . . . 0.46   0.42 0.42 0.42 0.40 0.40 0.40 0.38 0.38 0.38
       Delivered Energy . . . . . . . . . . . . . . . . . 5.75   4.94 4.98 4.99 4.57 4.63 4.64 4.21 4.28 4.29
     Electricity Related Losses . . . . . . . . . . . . 1.67   1.34 1.33 1.33 1.20 1.20 1.20 1.08 1.08 1.09
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.42   6.28 6.31 6.33 5.77 5.82 5.85 5.28 5.36 5.38

 
1Fuel consumption includes consumption for cogeneration.
2Includes lease and plant fuel. 
3Includes net coke coal imports.
4Includes petroleum coke, asphalt, road oil, lubricants, motor gasoline, still gas, and miscellaneous petroleum products.
5Includes 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.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 prices for gasoline and distillate are based on prices in various issues of Energy Information Administration (EIA), Petroleum Marketing Monthly, DOE/EIA-0380

(99/03-2000/04) (Washington, DC, 1999-2000). 1999 coal prices are based on EIA, Quarterly Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000) and EIA,
AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.  1999 electricity prices: EIA, AEO2001 National Energy
Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.  Other 1999 prices derived from EIA, State Energy Data Report 1997, DOE/EIA-0214(97)
(Washington, DC, September 1999).  Other 1999 values: EIA, Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf. 
Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C7.  Transportation Sector Key Indicators and Delivered Energy Consumption

Key Indicators and Consumption 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

 Key Indicators
  Level of Travel (billions)
   Light-Duty Vehicles <8,500 pounds (VMT) . 2394 3089   3066   3055   3357   3334   3314   3605   3577   3552   
   Commercial Light Trucks (VMT)1 . . . . . . . . 73 94   93   93   103   103   102   113   113   112   
   Freight Trucks >10,000 pounds (VMT) . . . . 204 280   280   280   314   313   313   353   352   352   
   Air (seat miles available) . . . . . . . . . . . . . . . 1099 1608   1592   1582   1955   1934   1917   2342   2317   2294   
   Rail (ton miles traveled) . . . . . . . . . . . . . . . 1357 1690   1706   1717   1813   1826   1840   1944   1967   1983   
   Domestic Shipping (ton miles traveled) . . . . 661 761   775   784   815   832   845   858   890   899   

 Energy Efficiency Indicators
  New Light-Duty Vehicle (miles per gallon)2 . 24.2 26.6   27.1   27.3   27.1   27.6   28.0   27.4   28.0   28.5   
     New Car (miles per gallon)2 . . . . . . . . . . . 27.9 31.6   32.3   32.6   31.7   32.4   32.9   31.7   32.5   33.0   
     New Light Truck (miles per gallon)2 . . . . . 20.8 22.8   23.2   23.4   23.6   24.0   24.3   24.2   24.7   25.0   
  Light-Duty Fleet (miles per gallon)3 . . . . . . . 20.5 20.7   20.9   21.0   20.9   21.2   21.4   21.1   21.5   21.7   
  New Commercial Light Truck (MPG)1 . . . . . 20.1 21.8   22.0   22.1   22.4   22.8   23.0   23.0   23.4   23.7   
  Stock Commercial Light Truck (MPG)1 . . . . 14.8 16.0   16.1   16.1   16.4   16.6   16.6   16.8   17.0   17.1   
  Aircraft Efficiency (seat miles per gallon) . . . 51.7 56.1   56.1   56.2   58.2   58.2   58.5   60.3   60.3   60.7   
  Freight Truck Efficiency (miles per gallon) . . 6.0 6.4   6.4   6.4   6.7   6.7   6.7   6.9   6.9   6.9   
  Rail Efficiency (ton miles per thousand Btu) 2.8 3.1   3.1   3.1   3.3   3.3   3.3   3.4   3.4   3.4   
  Domestic Shipping Efficiency
    (ton miles per thousand Btu) . . . . . . . . . . . 2.3 2.7   2.7   2.7   2.8   2.8   2.8   3.0   3.0   3.0   

 Energy Use by Mode (quadrillion Btu)
  Light-Duty Vehicles . . . . . . . . . . . . . . . . . . . 14.88 18.82 18.51 18.37 20.24 19.83 19.58 21.51 20.98 20.62
  Commercial Light Trucks1 . . . . . . . . . . . . . . 0.62 0.73 0.73 0.72 0.78 0.78 0.77 0.84 0.83 0.82
  Freight Trucks4 . . . . . . . . . . . . . . . . . . . . . . . 4.54 5.79 5.78 5.78 6.26 6.24 6.23 6.76 6.74 6.72
  Air5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.50 4.60 4.56 4.53 5.33 5.28 5.21 6.10 6.04 5.95
  Rail6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.57 0.64 0.65 0.65 0.66 0.67 0.67 0.68 0.69 0.69
  Marine7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.29 1.46 1.46 1.47 1.49 1.49 1.50 1.51 1.52 1.52
  Pipeline Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 0.66 0.89 0.90 0.90 0.99 0.99 1.00 1.07 1.09 1.08
  Lubricants . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.22 0.27 0.26 0.26 0.29 0.29 0.28 0.32 0.31 0.31
   Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.28 33.24 32.89 32.71 36.08 35.60 35.26 38.84 38.23 37.75

Energy Use by Mode
  (million barrels per day oil equivalent)
  Light-Duty Vehicles . . . . . . . . . . . . . . . . . . . 7.76 9.87 9.70 9.63 10.62 10.39 10.25 11.28 10.99 10.79
  Commercial Light Trucks1 . . . . . . . . . . . . . . 0.32 0.38 0.38 0.38 0.41 0.41 0.40 0.44 0.43 0.43
  Freight Trucks4 . . . . . . . . . . . . . . . . . . . . . . . 2.03 2.60 2.60 2.60 2.82 2.81 2.81 3.06 3.04 3.04
  Railroad . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.23 0.26 0.26 0.26 0.26 0.26 0.27 0.27 0.27 0.27
  Domestic Shipping . . . . . . . . . . . . . . . . . . . . 0.13 0.13 0.13 0.14 0.13 0.14 0.14 0.13 0.14 0.14
  International Shipping . . . . . . . . . . . . . . . . . 0.30 0.35 0.35 0.35 0.36 0.36 0.36 0.36 0.36 0.36
  Air5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.46 1.97 1.95 1.93 2.30 2.28 2.24 2.66 2.63 2.59
  Military Use . . . . . . . . . . . . . . . . . . . . . . . . . . 0.28 0.32 0.32 0.32 0.34 0.34 0.34 0.36 0.36 0.36
  Bus Transportation . . . . . . . . . . . . . . . . . . . . 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
  Rail Transportation6 . . . . . . . . . . . . . . . . . . . 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
  Recreational Boats . . . . . . . . . . . . . . . . . . . . 0.16 0.18 0.18 0.18 0.19 0.19 0.19 0.20 0.20 0.20
  Lubricants . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 0.13 0.12 0.12 0.14 0.14 0.13 0.15 0.15 0.15
  Pipeline Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 0.33 0.45 0.45 0.46 0.50 0.50 0.51 0.54 0.55 0.55
   Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.24 16.78 16.59 16.50 18.20 17.94 17.77 19.58 19.26 19.00

1Commercial trucks 8,500 to 10,000 pounds.
2Environmental Protection Agency rated miles per gallon.
3Combined car and light truck “on-the-road” estimate.
4Includes energy use by buses and military distillate consumption.
5Includes jet fuel and aviation gasoline.
6Includes passenger rail.
7Includes military residual fuel use and recreation boats.
Btu = British thermal unit.
VMT=Vehicle miles traveled.
MPG = Miles per gallon.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999: U.S. Department of Transportation, Research and Special Programs Administration, Air Carrier Statistics Monthly, December 1999/1998 (Washington, DC, 1999);

Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf; EIA, Fuel Oil and Kerosene
Sales 1998, DOE/EIA-0535(98) (Washington, DC, August 1999); and United States Department of Defense, Defense Fuel Supply Center. Projections: EIA, AEO2001 National
Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C8. Electricity Supply, Disposition, Prices, and Emissions
(Billion Kilowatthours, Unless Otherwise Noted)

Supply, Disposition, and Prices 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

 Generation by Fuel Type
   Electric Generators1

     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1833 2132 2196 2234 2178 2246 2301 2206 2298 2380
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . 100 55 17 14 70 17 13 127 19 14
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . 371 913 900 849 1275 1266 1206 1564 1587 1496
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . 730 720 720 720 635 639 635 571 574 571
     Pumped Storage . . . . . . . . . . . . . . . . . . . -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
     Renewable Sources3 . . . . . . . . . . . . . . . . 353 383 390 393 388 395 398 391 396 398
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 3386 4202 4222 4209 4546 4563 4553 4858 4872 4859
     Nonutility Generation for Own Use . . . . . 16 16 16 16 16 16 16 16 16 16
     Distributed Generation . . . . . . . . . . . . . . 0 3 3 2 4 4 4 6 6 6

     Cogenerators4

       Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 52 52 52 52 52 52 52 52 52
       Petroleum . . . . . . . . . . . . . . . . . . . . . . . 9 10 10 10 11 10 10 11 10 10
       Natural Gas2 . . . . . . . . . . . . . . . . . . . . . 206 258 257 257 280 276 279 305 299 302
       Other Gaseous Fuels5 . . . . . . . . . . . . . . 4 7 7 7 8 7 7 9 8 8
       Renewable Sources3 . . . . . . . . . . . . . . . 31 39 39 39 44 44 44 48 48 47
       Other6 . . . . . . . . . . . . . . . . . . . . . . . . . . 5 5 5 5 5 5 5 6 5 5
         Total . . . . . . . . . . . . . . . . . . . . . . . . . . 302 372 370 371 401 394 397 431 422 425

   Other End-Use Generators7 . . . . . . . . . . 5 5 5 5 5 5 5 5 5 5

      Sales to Utilities . . . . . . . . . . . . . . . . . . . 151 178 176 176 191 187 187 205 200 200
      Generation for Own Use . . . . . . . . . . . . . 156 199 199 200 215 213 215 231 227 230

   Net Imports8 . . . . . . . . . . . . . . . . . . . . . . . 32 29 29 29 21 21 21 21 21 21

 Electricity Sales by Sector
   Residential . . . . . . . . . . . . . . . . . . . . . . . . . 1146 1450      1455     1447      1571      1573      1567      1703      1701      1694      
   Commercial . . . . . . . . . . . . . . . . . . . . . . . . 1083 1430      1432     1426      1558      1559      1552      1647      1643      1636      
   Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . 1063 1216      1226     1228      1299      1309      1314      1396      1411      1414      
   Transportation . . . . . . . . . . . . . . . . . . . . . . 17 35      35     35      43      43      42      49      49      48      
     Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3309 4130      4147     4135      4471      4484      4475      4794      4804     4792      

 End-Use Prices (1999 cents per kwh)9

   Residential . . . . . . . . . . . . . . . . . . . . . . . . . 8.1 7.5      7.5      7.6      7.5      7.5      7.6      7.5      7.6     7.7      
   Commercial . . . . . . . . . . . . . . . . . . . . . . . . 7.3 6.1      6.0      6.1      6.1      6.0      6.2      6.1      6.2     6.3      
   Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 3.9      3.8      3.9      3.9      3.8      4.0      3.9      4.0     4.1      
   Transportation . . . . . . . . . . . . . . . . . . . . . . 5.3 4.7      4.6      4.7      4.6      4.5      4.6      4.5      4.5     4.5      
     All Sectors Average . . . . . . . . . . . . . . . 6.7 5.9      5.9      6.0      5.9      5.9      6.0      5.9      6.0     6.1      

Prices by Service Category9

(1999 cents per kilowatthour)
    Generation . . . . . . . . . . . . . . . . . . . . . . . . 4.1 3.2      3.2      3.3      3.2      3.2      3.4      3.3      3.4     3.5      
    Transmission . . . . . . . . . . . . . . . . . . . . . . 0.6 0.7      0.7      0.7      0.7      0.7      0.7      0.7      0.7     0.7      
    Distribution . . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.0      2.0      2.0      2.0      2.0      2.0      2.0      2.0     2.0      

Emissions (million short tons)
   Sulfur Dioxide . . . . . . . . . . . . . . . . . . . . . . 12.46 9.20      9.28      8.95      9.15      9.33      8.95      8.95      8.95     8.95      
   Nitrogen Oxide . . . . . . . . . . . . . . . . . . . . . 5.45 4.29      4.22      4.20      4.38      4.33      4.34      4.44      4.42     4.42      

1Includes grid-connected generation at all utilities and nonutilities except for cogenerators. Includes small power producers and  exempt wholesale generators.
2Includes electricity generation by fuel cells.
3Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, landfill gas, other biomass, solar, and wind power.
4Cogenerators produce electricity and other useful thermal energy.  Includes sales to utilities and generation for own use.
5Other gaseous fuels include refinery and still gas.
6Other includes hydrogen, sulfur, batteries, chemicals, fish oil, and spent sulfite liquor. 
7Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to

the grid.
8In 1999 approximately 70 percent of the U.S. electricity imports were provided by renewable sources (hydroelectricity); EIA does not project future proportions for the fuel source

of imported electricity.
9Prices represent average revenue per kilowatthour.
Kwh = Kilowatthour.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Source:  Energy Information Administration,  AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C9. Electricity Generating Capability
(Gigawatts)

Net Summer Capability1 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High
 World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

 Electric Generators2

   Capability
     Coal Steam . . . . . . . . . . . . . . . . . . . 306.0 301.6 315.0 320.7 302.7 315.3 322.2 302.7 316.4 326.5
     Other Fossil Steam3 . . . . . . . . . . . . 138.2 122.4 120.4 118.2 119.6 117.3 115.3 118.3 116.1 114.3
     Combined Cycle . . . . . . . . . . . . . . . 20.2 108.0 126.0 126.3 161.8 181.3 180.3 213.7 229.1 227.5
     Combustion Turbine/Diesel . . . . . . . 75.2 183.0 164.1 154.4 208.6 184.6 174.7 238.6 210.7 203.4
     Nuclear Power . . . . . . . . . . . . . . . . . 97.4 93.7 93.7 93.7 79.1 79.5 79.1 71.1 71.6 71.1
     Pumped Storage . . . . . . . . . . . . . . . 19.3 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5
     Fuel Cells . . . . . . . . . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.3 0.3 0.3 0.3 0.3 0.3
     Renewable Sources4 . . . . . . . . . . . . 88.1 94.8 95.4 95.7 95.8 96.5 96.9 96.4 97.0 97.4
     Distributed Generation5 . . . . . . . . . . 0.0 6.5 6.0 5.6 10.1 8.8 9.4 14.2 12.7 13.8
       Total . . . . . . . . . . . . . . . . . . . . . . . 744.6 923.1 934.3 928.7 987.4 994.4 988.3 1060.6 1060.7 1060.1

   Cumulative Planned Additions6

     Coal Steam . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Other Fossil Steam3 . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
     Combined Cycle . . . . . . . . . . . . . . . 0.0 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3
     Combustion Turbine/Diesel . . . . . . . 0.0 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
     Nuclear Power . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Pumped Storage . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Fuel Cells . . . . . . . . . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.3 0.3 0.3 0.3 0.3 0.3
     Renewable Sources4 . . . . . . . . . . . . 0.0 4.3 4.3 4.3 5.1 5.1 5.1 5.4 5.4 5.4
     Distributed Generation5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
       Total . . . . . . . . . . . . . . . . . . . . . . . 0.0 13.6 13.6 13.6 14.5 14.5 14.5 14.8 14.8 14.8

   Cumulative Unplanned Additions6

     Coal Steam . . . . . . . . . . . . . . . . . . . 0.0 6.7 18.5 24.2 8.4 19.5 26.6 9.6 21.8 32.1
     Other Fossil Steam3 . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Combined Cycle . . . . . . . . . . . . . . . 0.0 79.4 97.5 97.7 133.2 152.8 151.7 185.2 200.5 198.9
     Combustion Turbine/Diesel . . . . . . . 0.0 112.4 93.1 83.8 138.8 114.3 104.4 168.8 140.5 133.1
     Nuclear Power . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Pumped Storage . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Fuel Cells . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Renewable Sources4 . . . . . . . . . . . . 0.0 1.9 2.6 2.8 2.1 2.9 3.2 2.5 3.1 3.5
     Distributed Generation5 0.0 6.5 6.0 5.6 10.1 8.8 9.4 14.2 12.7 13.8
       Total . . . . . . . . . . . . . . . . . . . . . . . 0.0 206.9 217.7 214.2 292.6 298.3 295.2 380.2 378.7 381.4

   Cumulative Total Additions . . . . . . 0.0 220.5 231.3 227.7 307.1 312.8 309.7 395.0 393.4 396.1

   Cumulative Retirements7

     Coal Steam . . . . . . . . . . . . . . . . . . . 0.0 15.1 13.5 13.6 15.6 14.2 14.3 16.8 15.4 15.6
     Other Fossil Steam3 . . . . . . . . . . . . 0.0 15.7 17.7 19.9 18.5 20.8 22.8 19.8 22.0 23.8
     Combined Cycle . . . . . . . . . . . . . . . 0.0 0.1 0.1 0.0 0.1 0.1 0.0 0.1 0.1 0.0
     Combustion Turbine/Diesel . . . . . . . 0.0 5.8 5.1 5.7 6.5 5.8 6.0 6.6 5.9 6.1
     Nuclear Power . . . . . . . . . . . . . . . . . 0.0 3.7 3.7 3.7 18.4 18.0 18.4 26.3 25.9 26.3
     Pumped Storage . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Fuel Cells . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Renewable Sources4 . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
       Total . . . . . . . . . . . . . . . . . . . . . . . 0.0 40.5 40.3 43.1 59.3 59.0 61.7 69.8 69.4 71.9
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Table C9. Electricity Generating Capability (Continued)
(Gigawatts)

Net Summer Capability1 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High
 World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

 Cogenerators8

   Capability
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . 8.4 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9
     Petroleum . . . . . . . . . . . . . . . . . . . . 2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
     Natural Gas . . . . . . . . . . . . . . . . . . . 33.8 43.1 43.0 43.2 46.2 45.7 46.2 49.8 49.0 49.5
     Other Gaseous Fuels . . . . . . . . . . . 0.2 1.0 0.9 0.9 1.1 1.0 1.0 1.1 1.1 1.0
     Renewable Sources4 . . . . . . . . . . . . 5.3 6.8 6.8 6.8 7.6 7.5 7.5 8.3 8.2 8.2
     Other . . . . . . . . . . . . . . . . . . . . . . . . 1.1 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
       Total . . . . . . . . . . . . . . . . . . . . . . . 51.6 63.4 63.2 63.3 67.4 66.8 67.3 71.9 70.9 71.3

   Cumulative Additions6 . . . . . . . . . . 0.0 11.7 11.5 11.7 15.8 15.2 15.6 20.2 19.2 19.6

Other End-Use Generators9

   Renewable Sources10 . . . . . . . . . . . . 1.0 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
   Cumulative Additions . . . . . . . . . . . . . 0.0 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

   1Net 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.
   2Includes grid-connected utilities and nonutilities except for cogenerators.  Includes small power producers and exempt wholesale generators.
   3Includes oil-, gas-, and dual-fired capability.
   4Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, landfill gas, other biomass, solar and wind power.
   5Primarily peak-load capacity fueled by natural gas.
   6Cumulative additions after December 31, 1999.
   7Cumulative total retirements after December 31, 1999.
   8Nameplate capacity is reported for nonutilities on Form EIA-860B,  "Annual Electric Generator Report - Nonutility."  Nameplate capacity is designated by the manufacturer. The
nameplate capacity has been converted to the net summer capability based on historic relationships.
   9Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to
the grid.  Excludes off-grid photovoltaics and other generators not connected to the distribution or transmission systems.
  10See Table C17 for more detail.
   Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model estimates and may differ slightly from official EIA data reports. Net summer
capability has been estimated for nonutility generators to be consistent with capability for electric utility generators.
   Source:  Energy Information Administration, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C10. Electricity Trade
(Billion Kilowatthours, Unless Otherwise Noted)

Electricity Trade 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

 Interregional Electricity Trade

   Gross Domestic Firm Power Trade . . . . . . . . . 182.2 102.9 102.9 102.9 45.7 45.7 45.7 0.0 0.0 0.0
   Gross Domestic Economy Trade . . . . . . . . . . 147.2 220.5 183.3 178.3 229.9 195.5 191.4 228.2 209.0 200.6
     Gross Domestic Trade . . . . . . . . . . . . . . . . 329.4 323.4 286.2 281.2 275.6 241.3 237.1 228.2 209.0 200.6

   Gross Domestic Firm Power Sales
     (million 1999 dollars) . . . . . . . . . . . . . . . . . . . 8588.1 4851.2 4851.2 4851.2 2156.1 2156.1 2156.1 0.0 0.0 0.0
   Gross Domestic Economy Sales
     (million 1999 dollars) . . . . . . . . . . . . . . . . . . . 4331.4 6121.3 5041.6 5043.1 6478.0 5512.9 5639.2 6745.2 6291.3 6372.2
     Gross Domestic Sales
       (million 1999 dollars) . . . . . . . . . . . . . . . . . 12919.5 10972.5 9892.8 9894.4 8634.1 7669.0 7795.3 6745.2 6291.3 6372.2

 International Electricity Trade

   Firm Power Imports From Canada & Mexico1 27.0 5.8 5.8 5.8 2.6 2.6 2.6 0.0 0.0 0.0
   Economy Imports From Canada and Mexico1 . 20.6 39.5 39.7 39.6 30.0 30.0 30.0 28.6 28.6 28.6
    Gross Imports From Canada and Mexico1 . 47.6 45.3 45.5 45.4 32.6 32.6 32.6 28.6 28.6 28.6

   Firm Power Exports To Canada and Mexico . 9.2 8.7 8.7 8.7 3.9 3.9 3.9 0.0 0.0 0.0
   Economy Exports To Canada and Mexico . . . 6.3 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7
    Gross Exports To Canada and Mexico . . . 15.5 16.4 16.4 16.4 11.5 11.5 11.5 7.7 7.7 7.7

1Historically electricity imports were primarily from renewable resources, principally hydroelectric. 
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.  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.

Source: Energy Information Administration, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C11. Petroleum Supply and Disposition Balance
(Million Barrels per Day, Unless Otherwise Noted)

Supply  and Disposition 1999

 Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price  
Reference

High 
World Oil

Price  

   Crude Oil
     Domestic Crude Production1 . . . . . . . . . . . . . . . 5.88 4.51 5.15 5.54 4.37 5.08 5.77 4.35 5.05 5.78
       Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.05 0.62 0.64 0.66 0.68 0.70 0.71 0.62 0.64 0.65
       Lower 48 States . . . . . . . . . . . . . . . . . . . . . . . 4.83 3.89 4.50 4.88 3.69 4.38 5.05 3.74 4.41 5.13
     Net Imports . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.61 11.89 11.54 11.16 12.94 11.91 11.18 13.31 12.14 11.45
       Gross Imports . . . . . . . . . . . . . . . . . . . . . . . . . 8.73 11.91 11.59 11.22 12.95 11.95 11.25 13.32 12.18 11.52
       Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.01 0.04 0.06 0.01 0.04 0.07 0.01 0.04 0.07
     Other Crude Supply2 . . . . . . . . . . . . . . . . . . . . . 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

   Total Crude Supply . . . . . . . . . . . . . . . . . . . . . . 14.80 16.40 16.69 16.70 17.31 16.99 16.95 17.67 17.19 17.23
     
   Natural Gas Plant Liquids . . . . . . . . . . . . . . . . . 1.85 2.34 2.35 2.39 2.61 2.63 2.67 2.81 2.89 2.89
       
   Other Inputs3 . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.60 0.21 0.20 0.31 0.22 0.21 0.27 0.23 0.23 0.28
   Refinery Processing Gain4 . . . . . . . . . . . . . . . . 0.89 0.87 1.02 1.08 0.85 1.06 1.13 0.77 1.10 1.14

   Net Product Imports5 . . . . . . . . . . . . . . . . . . . . . 1.30 3.42 2.38 1.79 4.02 3.33 2.65 5.46 4.37 3.72
       Gross Refined Product Imports6 . . . . . . . . . . . 1.73 3.43 2.40 2.04 4.25 3.30 2.69 5.54 4.26 3.79
       Unfinished Oil Imports . . . . . . . . . . . . . . . . . . . 0.32 0.80 0.79 0.58 0.62 0.87 0.82 0.85 0.99 0.83
       Ether Imports . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
       Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.82 0.82 0.81 0.84 0.86 0.84 0.86 0.93 0.88 0.90

   Total Primary Supply7 . . . . . . . . . . . . . . . . . . . . 19.44 23.25 22.64 22.26 25.00 24.21 23.67 26.95 25.79 25.26

   Refined Petroleum Products Supplied
     Motor Gasoline8 . . . . . . . . . . . . . . . . . . . . . . . . . 8.43 10.31 10.11 10.03 11.01 10.75 10.60 11.67 11.33 11.11
     Jet Fuel9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.67 2.20 2.18 2.16 2.54 2.52 2.49 2.91 2.88 2.84
     Distillate Fuel10 . . . . . . . . . . . . . . . . . . . . . . . . . 3.52 4.57 4.47 4.44 4.96 4.78 4.74 5.47 5.10 5.06
     Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . 0.82 0.77 0.58 0.55 0.78 0.59 0.56 0.80 0.60 0.58
     Other11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.07 5.46 5.36 5.11 5.76 5.62 5.32 6.15 5.92 5.69
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.50 23.30 22.70 22.29 25.05 24.26 23.70 27.00 25.83 25.28

   Refined Petroleum Products Supplied
     Residential and Commercial . . . . . . . . . . . . . . . 1.10 1.18 1.06 1.02 1.19 1.04 0.97 1.19 1.02 0.95
     Industrial12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.16 5.71 5.58 5.32 6.04 5.89 5.59 6.48 6.23 6.01
     Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . 12.86 16.18 15.98 15.89 17.52 17.26 17.08 18.84 18.50 18.25
     Electric Generators13 . . . . . . . . . . . . . . . . . . . . . 0.38 0.24 0.07 0.06 0.29 0.07 0.06 0.49 0.08 0.06
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.50 23.30 22.70 22.29 25.05 24.26 23.70 27.00 25.83 25.28

   Discrepancy14 . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.07 -0.05 -0.06 -0.03 -0.05 -0.05 -0.03 -0.05 -0.04 -0.02  

   World Oil Price (1999 dollars per barrel)15 . . . 17.35 15.10 21.37 26.66 15.10 21.89 28.23 15.10 22.41 28.42
   Import Share of Product Supplied . . . . . . . . . . 0.51 0.66 0.61 0.58 0.68 0.63 0.58 0.70 0.64 0.60
   Net Expenditures for Imported Crude Oil and
     Petroleum Products (billion 1999 dollars) . . 60.16 91.01 113.67 129.69 102.07 129.29 148.28 115.80 145.38 165.99
   Domestic Refinery Distillation Capacity16 . . . . 16.5 17.5     17.9     17.9     18.3     18.1     18.0     18.7     18.2     18.2     
   Capacity Utilization Rate (percent) . . . . . . . . . 93.0 94.0     93.6     93.4     94.8     94.3     94.3     95.1     95.0     95.1     
 

1Includes 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.
4Represents volumetric gain in refinery distillation and cracking processes.
5Includes net imports of finished petroleum products, unfinished oils, other hydrocarbons, alcohols, ethers, and blending components.
6Includes blending components.
7Total crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net petroleum imports.
8Includes ethanol and ethers blended into gasoline.
9Includes naphtha and kerosene types.
10Includes distillate and kerosene.
11Includes 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.
12Includes consumption by cogenerators.
13Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale

generators.
14Balancing item. Includes unaccounted for supply, losses and gains.
15Average refiner acquisition cost for imported crude oil.
16End-of-year capacity.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 product supplied data from Table C2.  Other 1999 data: Energy Information Administration (EIA), Petroleum Supply Annual 1999, DOE/EIA-0340(99/1)

(Washington, DC, June 2000).  Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C12. Petroleum Product Prices
(1999 Cents per Gallon, Unless Otherwise Noted)

Sector and Fuel 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price  

Low 
World Oil

Price
Reference

High 
World Oil

Price  

Low 
World Oil

Price
Reference

High 
World Oil

Price  

World Oil Price (1999 dollars per barrel) 17.35 15.10     21.37     26.66     15.10     21.89     28.23     15.10     22.41     28.42     

Delivered Sector Product Prices

   Residential
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 87.0 88.3 104.1 116.3 89.8 108.1 123.8 91.4 110.7 124.9
     Liquefied Petroleum Gas . . . . . . . . . . . . 89.4 97.3 112.8 118.8 97.5 110.7 122.7 98.9 111.1 119.4

   Commercial
     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 60.6 57.2 73.2 85.5 58.4 77.0 92.8 60.0 79.7 94.8
     Residual Fuel . . . . . . . . . . . . . . . . . . . . 39.3 41.1 55.3 67.6 41.1 56.4 71.2 41.1 57.6 71.6
     Residual Fuel (1999 dollars per barrel) . 16.53 17.28     23.22     28.39     17.27     23.71     29.91     17.26     24.20     30.07     

   Industrial1

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 64.5 59.9 75.6 87.8 61.2 79.5 95.1 63.1 82.5 98.3
     Liquefied Petroleum Gas . . . . . . . . . . . . 73.4 56.0 69.1 74.4 56.0 66.9 78.1 57.4 67.6 75.1
     Residual Fuel . . . . . . . . . . . . . . . . . . . . 41.7 35.7 51.2 63.5 35.7 52.4 67.1 35.7 53.6 67.5
     Residual Fuel (1999 dollars per barrel) . 17.50 14.99     21.51     26.69     14.98     22.00     28.20     14.99     22.50     28.37     

   Transportation
     Diesel Fuel (distillate)2 . . . . . . . . . . . . . . 114.0 108.1 124.0 135.7 107.5 125.5 141.0 107.1 124.6 140.5
     Jet Fuel3 . . . . . . . . . . . . . . . . . . . . . . . . 63.5 58.4 73.8 85.5 60.2 77.7 94.0 60.3 79.4 95.9
     Motor Gasoline4 . . . . . . . . . . . . . . . . . . . 118.2 116.8 136.3 147.0 115.2 133.9 150.0 110.4 133.0 151.0
     Liquified Petroleum Gas . . . . . . . . . . . . 111.1 108.9 123.1 129.4 108.3 120.5 132.2 108.0 119.5 127.6
     Residual Fuel . . . . . . . . . . . . . . . . . . . . 36.8 32.9 47.5 60.1 32.8 48.7 63.8 32.7 49.8 64.1 
     Residual Fuel (1999 dollars per barrel) . 15.45 13.83     19.96     25.24     13.78     20.45     26.78    13.72     20.92     26.93     
     Ethanol (E85) . . . . . . . . . . . . . . . . . . . . 129.2 163.3     170.1     177.2     165.3     172.2     181.0    164.0     173.3     183.7     
     Methanol (M85) . . . . . . . . . . . . . . . . . . . 76.2 89.7     100.7     113.1     89.0     105.1     120.4    87.6     105.8     120.2     

   Electric Generators5

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 56.2 51.9 67.1 79.4 52.4 70.7 86.2 53.4  73.2 88.6
     Residual Fuel . . . . . . . . . . . . . . . . . . . . 36.2 38.4 58.1 73.0 38.2 59.9 78.2 38.4 60.9 78.5
     Residual Fuel (1999 dollars per barrel) . 15.21 16.15     24.42     30.65     16.05     25.17     32.84     16.11     25.56     32.96     

   Refined Petroleum Product Prices6

     Distillate Fuel . . . . . . . . . . . . . . . . . . . . . 100.8 96.7 113.5 125.6 96.3 115.9 131.7 95.3 116.2 132.2
     Jet Fuel3 . . . . . . . . . . . . . . . . . . . . . . . . 63.5 58.4 73.8 85.5 60.2 77.7 94.0 60.3 79.4 95.9
     Liquefied Petroleum Gas . . . . . . . . . . . . 76.3 63.3 76.6 81.9 62.9 74.1 85.1 63.8 74.4 81.8
     Motor Gasoline4 . . . . . . . . . . . . . . . . . . . 118.2 116.8 136.3 147.0 115.2 133.9 149.9 110.4 133.0 151.0
     Residual Fuel . . . . . . . . . . . . . . . . . . . . 37.1 35.4 49.8 62.3 35.2 51.0 66.0 35.3 52.2 66.4
     Residual Fuel (1999 dollars per barrel) . 15.59 14.85     20.93     26.15     14.80     21.44     27.71     14.81     21.94     27.90     
       Average . . . . . . . . . . . . . . . . . . . . . . . 97.6 95.0 113.1 123.7 94.1 112.5 128.0 91.4 112.2 128.2

1Includes cogenerators.  Includes Federal and State taxes while excluding county and state taxes.
2 Low sulfur diesel fuel.  Includes Federal and State taxes while excluding county and local taxes.
3Kerosene-type jet fuel.
4Sales weighted-average price for all grades. Includes Federal and State taxes while excluding county and local taxes.
5Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale

generators.
6Weighted averages of end-use fuel prices are derived from the prices in each sector and the corresponding sectoral consumption.

     Note:   Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 prices for gasoline, distillate, and jet fuel are based on prices in various issues of Energy Information Administration (EIA), Petroleum Marketing Monthly, DOE/EIA-

0380 (99/03-2000/04) (Washington, DC, 1999-2000). 1999 prices for all other petroleum products are derived from EIA, State Energy Price and Expenditure Report  1997, DOE/EIA-
0376(97) (Washington, DC, July 2000).  Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C13. Natural Gas Supply and Disposition
(Trillion Cubic Feet per Year)

Supply and Disposition 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

   Production
     Dry Gas Production1 . . . . . . . . . 18.67 23.02 23.14 23.60 25.98 26.24 26.72 28.25 29.04 29.04
     Supplemental Natural Gas2 . . . . 0.10 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06

   Net Imports . . . . . . . . . . . . . . . . 3.38 5.17 5.06 4.82 5.53 5.50 5.26 5.73 5.80 5.53
     Canada . . . . . . . . . . . . . . . . . . . 3.29 4.92 4.81 4.57 5.24 5.21 4.97 5.39 5.46 5.19
     Mexico . . . . . . . . . . . . . . . . . . . . -0.01 -0.25 -0.25 -0.25 -0.33 -0.33 -0.33 -0.40 -0.40 -0.40
     Liquefied Natural Gas . . . . . . . . 0.10 0.50 0.50 0.50 0.62 0.62 0.62 0.74 0.74 0.74

   Total Supply . . . . . . . . . . . . . . . . 22.15 28.25 28.25 28.48 31.57 31.80 32.04 34.04 34.90 34.62

   Consumption by Sector
     Residential . . . . . . . . . . . . . . . . . 4.72 5.54 5.54 5.52 5.82 5.83 5.81 6.14 6.14 6.10
     Commercial . . . . . . . . . . . . . . . . 3.07 3.72 3.78 3.77 3.86 3.94 3.92 3.93 4.02 3.98
     Industrial3 . . . . . . . . . . . . . . . . . . 7.95 8.92 9.33 9.97 9.21 9.76 10.48 9.38 10.18 10.69
     Electric Generators4 . . . . . . . . . 3.78 7.42 6.94 6.52 9.73 9.30 8.83 11.42 11.34 10.64
     Lease and Plant Fuel5 . . . . . . . . 1.23 1.48 1.49 1.52 1.67 1.68 1.71 1.80 1.84 1.85
     Pipeline Fuel . . . . . . . . . . . . . . . 0.64 0.87 0.87 0.88 0.96 0.97 0.97 1.05 1.06 1.05
     Transportation6 . . . . . . . . . . . . . 0.02 0.09 0.09 0.09 0.12 0.13 0.13 0.15 0.15 0.16
       Total . . . . . . . . . . . . . . . . . . . . 21.41 28.04 28.05 28.27 31.38 31.61 31.86 33.86 34.73 34.46

   Discrepancy7 . . . . . . . . . . . . . . . 0.74 0.21 0.21 0.20 0.19 0.18 0.18 0.18 0.17 0.16

   1Marketed production (wet) minus extraction 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.
   3Includes consumption by cogenerators.
   4Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale
generators.
   5Represents natural gas used in the field gathering and processing plant machinery.
   6Compressed 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, 1999 values include net storage injections.
   Btu = British thermal unit.
   Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
   Sources: 1999 supplemental natural gas: Energy Information Administration (EIA), Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999
transportation sector consumption: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A. Other 1999
consumption: EIA, Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf  with adjustments to end-use sector consumption
levels for consumption of natural gas by electric wholesale generators based on EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A,
and HW2001.D101600A. Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C14. Natural Gas Prices, Margins, and Revenue
(1999 Dollars per Thousand Cubic Feet, Unless Otherwise Noted)

Prices, Margins, and Revenue 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

   Source Price 
     Average Lower 48 Wellhead Price1 . . . . . 2.08 2.66 2.69 2.77 2.77 2.83 2.95 3.01 3.13 3.25
     Average Import Price . . . . . . . . . . . . . . . . 2.29 2.12 2.43 2.81 2.09 2.47 2.95 2.12 2.67 3.54
       Average2 . . . . . . . . . . . . . . . . . . . . . . . . 2.11 2.55 2.64 2.78 2.65 2.76 2.95 2.85 3.05 3.30

   Delivered Prices
     Residential . . . . . . . . . . . . . . . . . . . . . . . . 6.69 6.62 6.70 6.86 6.49 6.61 6.80 6.52 6.73 7.00
     Commercial . . . . . . . . . . . . . . . . . . . . . . . 5.49 5.57 5.65 5.80 5.53 5.65 5.84 5.66 5.86 6.13
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . 2.87 3.34 3.40 3.50 3.46 3.54 3.69 3.72 3.86 4.05
     Electric Generators4 . . . . . . . . . . . . . . . . 2.59 2.98 3.08 3.26 3.17 3.30 3.51 3.45 3.66 3.93
     Transportation5 . . . . . . . . . . . . . . . . . . . . 7.21 7.09 7.23 7.39 7.14 7.36 7.56 7.16 7.52 7.80
       Average6 . . . . . . . . . . . . . . . . . . . . . . . . 4.16 4.28 4.38 4.51 4.28 4.39 4.56 4.44 4.62 4.87

   Transmission and Distribution Margins7

     Residential . . . . . . . . . . . . . . . . . . . . . . . . 4.58 4.07 4.07 4.08 3.84 3.85 3.85 3.67 3.68 3.70
     Commercial . . . . . . . . . . . . . . . . . . . . . . . 3.37 3.02 3.01 3.03 2.89 2.89 2.89 2.81 2.81 2.83
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . 0.75 0.79 0.76 0.73 0.82 0.78 0.74 0.87 0.82 0.75
     Electric Generators4 . . . . . . . . . . . . . . . . 0.48 0.42 0.45 0.49 0.53 0.54 0.56 0.60 0.61 0.63
     Transportation5 . . . . . . . . . . . . . . . . . . . . 5.10 4.54 4.60 4.61 4.49 4.60 4.61 4.31 4.48 4.49
       Average6 . . . . . . . . . . . . . . . . . . . . . . . . 2.04 1.73 1.74 1.74 1.63 1.63 1.62 1.60 1.57 1.57

   Transmission and Distribution Revenue
     (billion 1999 dollars)
     Residential . . . . . . . . . . . . . . . . . . . . . . . . 21.61 22.53 22.55 22.54 22.35 22.42 22.35 22.55 22.58 22.54
     Commercial . . . . . . . . . . . . . . . . . . . . . . . 10.36 11.24 11.40 11.39 11.14 11.38 11.34 11.04 11.31 11.26
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . 6.00 7.02 7.12 7.26 7.52 7.61 7.77 8.16 8.32 8.05
     Electric Generators4 . . . . . . . . . . . . . . . . 1.81 3.15 3.11 3.16 5.15 5.02 4.97 6.82 6.93 6.67
     Transportation5 . . . . . . . . . . . . . . . . . . . . 0.08 0.40 0.42 0.42 0.55 0.58 0.60 0.64 0.69 0.72
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 39.86 44.35 44.59 44.78 46.71 47.01 47.03 49.21 49.82 49.23

   
   1Represents lower 48 onshore and offshore supplies.
   2Quantity-weighted average of the average lower 48 wellhead price and the average price of imports at the U.S. border.
   3Includes consumption by cogenerators.
   4Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale
generators.
   5Compressed natural gas used as a vehicle fuel.  Price includes estimated motor vehicle fuel taxes.
   6Weighted average prices and margins. Weights used are the sectoral consumption values excluding lease, plant, and pipeline fuel.
   7Within the table, “transmission 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 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.  Data for 1999 are model results and may differ slightly from official EIA data reports.
   Sources: 1999 industrial delivered prices based on  Energy Information Administration (EIA), Manufacturing Energy Consumption Survey 1994. 1999 residential and commercial
delivered prices, average lower 48 wellhead price, and average import price: EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). Other 1999 values
and projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C15.  Oil and Gas Supply

Production and Supply 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

 Crude Oil

 Lower 48 Average Wellhead Price1

   (1999 dollars per barrel) . . . . . . . . . . . . . . . . . . . . . 16.49 14.47  20.80  26.11  14.37  21.00  27.50  14.40  21.45  27.65  

 Production (million barrels per day)2

 U.S. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.88 4.51  5.15  5.54  4.37  5.08  5.77  4.35  5.05  5.78  
   Lower 48 Onshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.27 2.17  2.46  2.74  2.08  2.52  2.92  2.21  2.64  3.08  
     Conventional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.59 1.73  1.79  1.87  1.71  1.78  1.86  1.88  1.92  1.96  
     Enhanced Oil Recovery . . . . . . . . . . . . . . . . . . . . . 0.68 0.44  0.66  0.87  0.38  0.74  1.06  0.32  0.72  1.13  
   Lower 48 Offshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.56 1.72  2.05  2.14  1.61  1.86  2.14  1.53  1.77  2.04  
   Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.05 0.62  0.64  0.66  0.68  0.70  0.71  0.62  0.64  0.65  

 
 Lower 48 End of Year Reserves
   (billion barrels)2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.33 12.35  13.92  15.20  11.38  13.50  15.76  11.13  13.48  16.10  

 Natural Gas

 Lower 48 Average Wellhead Price1

   (1999 dollars per thousand cubic feet) . . . . . . . . . 2.08 2.66  2.69  2.77  2.77  2.83  2.95  3.01  3.13  3.25  
 

 Dry Production (trillion cubic feet)3  
 U.S. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.67 23.02  23.14  23.60  25.98  26.24  26.72  28.25  29.04  29.04  
   Lower 48 Onshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.83 15.96  16.29  16.78  18.76  19.04  19.33  20.97  21.26  21.12  
     Associated-Dissolved4 . . . . . . . . . . . . . . . . . . . . . . . 1.80 1.28  1.33  1.37  1.27  1.32  1.36  1.37  1.38  1.39  
     Non-Associated . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.03 14.68  14.96  15.41  17.49  17.72  17.96  19.60  19.88  19.73  
       Conventional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.64 8.13  8.30  8.56  10.34  10.37  10.25  11.30  11.38  11.19  
       Unconventional . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.39 6.55  6.66  6.86  7.15  7.36  7.71  8.30  8.51  8.54  
   Lower 48 Offshore . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.43 6.55  6.34  6.32  6.68  6.66  6.85  6.71  7.21  7.36  
     Associated-Dissolved4 . . . . . . . . . . . . . . . . . . . . . . . 0.93 1.00  1.08  1.10  0.98  1.04  1.09  0.96  1.01  1.07  
     Non-Associated . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.50 5.55  5.26  5.22  5.71  5.63  5.76  5.75  6.19  6.28  
   Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.42 0.50  0.50  0.50  0.54  0.54  0.54  0.57  0.57  0.57  

Lower 48 End of Year Dry Reserves3 
   (trillion cubic feet) . . . . . . . . . . . . . . . . . . . . . . . . . . 157.41 174.84  174.82  177.94  182.43  183.82  185.23  187.53  190.07  191.27  

 
 Supplemental Gas Supplies (trillion cubic feet)5 . . 0.10 0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  

 Total Lower 48 Wells (thousands) . . . . . . . . . . . . . . 17.94 26.67  28.63  29.97  29.76  31.62  33.48  36.67  39.14  41.11  

   1Represents lower 48 onshore and offshore supplies.
   2Includes lease condensate.
   3Marketed production (wet) minus extraction losses.
   4Gas which occurs in crude oil reserves either as free gas (associated) or as gas in solution with crude oil (dissolved).
   5Synthetic 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.
   Btu  = British thermal unit.
   Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
   Sources: 1999 lower 48 onshore, lower 48 offshore, and Alaska crude oil production: Energy Information Administration (EIA), Petroleum Supply Annual 1999, DOE/EIA-0340(99/1)
(Washington, DC, June 2000). 1999 natural gas lower 48 average wellhead price, Alaska and total natural gas production, and supplemental gas supplies:   EIA, Natural Gas Monthly,
DOE/EIA-0130(2000/06) (Washington, DC, June 2000).  Other 1999 values: EIA, Office of Integrated Analysis and Forecasting. Projections: EIA, AEO2001 National Energy
Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C16. Coal Supply, Disposition, and Prices
(Million Short Tons per Year, Unless Otherwise Noted)

Supply, Disposition, and Prices 1999

Projections

2010 2015 2020

 Low
 World Oil

Price
 Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

   Production1

     Appalachia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437 411 409 410 402 404 402 393 392 396
     Interior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 172 171 176 170 169 177 154 152 169
     West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 502 663 692 708 695 720 743 741 787 801

     East of the Mississippi . . . . . . . . . . . . . . . . . . . . 546 541 537 543 533 534 539 516 512 530
     West of the Mississippi . . . . . . . . . . . . . . . . . . . 559 705 735 751 734 760 782 771 819 836
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1105 1246 1273 1294 1267 1294 1322 1288 1331 1366

   Net Imports
    Imports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 17 17 17 18 18 18 20 20 20
    Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 57 58 58 54 54 54 56 56 56
     Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -49 -40 -40 -40 -36 -35 -35 -36 -36 -36

   Total Supply2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 1056 1206 1232 1254 1231 1259 1287 1251 1295 1330

   Consumption by Sector
     Residential and Commercial . . . . . . . . . . . . . . . 5 5 5 5 5 5 5 5 5 5
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 84 84 85 85 85 86 86 86 87
     Coke Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 23 23 23 21 21 21 19 19 19
     Electric Generators4 . . . . . . . . . . . . . . . . . . . . . 923 1095 1122 1142 1122 1149 1177 1142 1186 1221
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1035 1207 1235 1255 1233 1261 1289 1253 1297 1332

   Discrepancy and Stock Change5. . . . . . . . . . . 21 -2 -2 -1 -2 -2 -2 -1 -2 -2

   Average Minemouth Price
    (1999 dollars per short ton) . . . . . . . . . . . . . . . . 16.98 13.94    13.83    13.76    13.44    13.38    13.40    12.84    12.70    12.87    
    (1999 dollars per million Btu) . . . . . . . . . . . . . . . 0.81 0.68    0.68    0.67    0.66    0.66    0.66    0.63    0.63    0.64    

   Delivered Prices (1999 dollars per short ton)6

     Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.43 28.18    28.40    28.53    27.28    27.49    27.75    26.19    26.48    26.77    
     Coke Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.25 40.97    41.25    41.63    39.37    39.81    40.05    38.28    38.57    38.80    
     Electric Generators   
       (1999 dollars per short ton) . . . . . . . . . . . . . . . 24.69 21.07    21.04    20.95    20.18    20.25    20.30    19.30    19.45    19.48    
       (1999 dollars per million Btu) . . . . . . . . . . . . . 1.21 1.05    1.05    1.05    1.01    1.01    1.02    0.97    0.98    0.98    
       Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.74 21.94    21.92    21.83    20.99    21.06    21.11    20.06    20.19    20.23    
     Exports7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37.45 35.25    35.53    35.80    34.07    34.38    34.60    32.84    33.09    33.35    

1Includes anthracite, bituminous coal, lignite, and waste coal delivered to independent power producers.  Waste coal deliveries totaled 8.5 million tons in 1995, 8.8 million tons
in 1996, 8.1 million tons in 1997, 8.6 million tons in 1998, and are projected to reach 9.6 million tons in 1999, and 12.2 million tons in 2000.

2Production plus net imports and net storage withdrawals.
3Includes consumption by cogenerators.
 4Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale

generators.
5Balancing item: the sum of production, net imports, and net storage minus total consumption.
6Sectoral prices weighted by consumption tonnage; weighted average excludes residential/ commercial prices and export free-alongside-ship (f.a.s.) prices.
7F.a.s. price at U.S. port of exit.
Btu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 data based on Energy Information Administration (EIA), Quarterly Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000) and EIA, AEO2001

National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.  Projections: EIA, AEO2001 National Energy Modeling System runs
LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C17. Renewable Energy Generating Capability and Generation
(Gigawatts, Unless Otherwise Noted)

Capacity and Generation 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High
World Oil

Price

Low 
World Oil

Price
Reference

High
World Oil

Price

Low 
World Oil

Price
Reference

High
World Oil

Price

 Electric Generators1

   (excluding cogenerators) 
   Net Summer Capability
     Conventional Hydropower . . . . . . . . . . . 78.14   78.74   78.74   78.74   78.74   78.74   78.74   78.74   78.74   78.74   
     Geothermal2 . . . . . . . . . . . . . . . . . . . . . 2.87 3.93   4.34   4.69   3.95   4.41   4.81   3.95   4.41   4.81   
     Municipal Solid Waste3 . . . . . . . . . . . . . 2.59 3.93   4.20   4.11   4.29   4.57   4.49   4.53   4.72   4.64   
     Wood and Other Biomass4 . . . . . . . . . . 1.52 2.04   2.04   2.04   2.33   2.33   2.33   2.37   2.37   2.37   
     Solar Thermal . . . . . . . . . . . . . . . . . . . . 0.33 0.40   0.40   0.40   0.44   0.44   0.44   0.48   0.48   0.48   
     Solar Photovoltaic . . . . . . . . . . . . . . . . . 0.01 0.21   0.21   0.21   0.37   0.37   0.37   0.54   0.54   0.54   
     Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.60 5.51   5.51   5.51   5.70   5.70   5.70   5.78   5.78   5.81   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 88.07 94.75   95.44   95.70   95.82   96.55   96.87   96.39   97.04   97.39   

   Generation (billion kilowatthours)
     Conventional Hydropower . . . . . . . . . . . 307.43   298.98   298.99   298.99   298.44   298.45   298.45   297.94   297.94   297.94   
     Geothermal2 . . . . . . . . . . . . . . . . . . . . . 13.07 22.02   25.27   27.98   22.20   25.81   28.99   22.22   25.83   29.02   
     Municipal Solid Waste3 . . . . . . . . . . . . . 18.05 27.87   30.00   29.34   30.71   32.88   32.23   32.49   33.96   33.32   
     Wood and Other Biomass4 . . . . . . . . . . 9.49 20.37   21.59   22.95   21.40   23.21   22.91   22.05   22.15   21.93   
        Dedicated Plants . . . . . . . . . . . . . . . . 7.56 10.88   10.88   10.89   12.99   12.99   13.00   13.34   13.35   13.36   
        Cofiring . . . . . . . . . . . . . . . . . . . . . . . . 1.93 9.50   10.71   12.06   8.42   10.22   9.91   8.71   8.80   8.57   
     Solar Thermal . . . . . . . . . . . . . . . . . . . . 0.89 1.11   1.11   1.11   1.24   1.24   1.24   1.37   1.37   1.37   
     Solar Photovoltaic . . . . . . . . . . . . . . . . . 0.03 0.51   0.51   0.51   0.92   0.92   0.92   1.36   1.36   1.36   
     Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.46 12.33   12.33   12.33   12.84   12.84   12.84   13.10   13.10   13.19   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 353.42 383.19   389.80   393.21   387.75   395.35   397.58   390.53   395.71   398.13   

 Cogenerators5

   Net Summer Capability
     Municipal Solid Waste . . . . . . . . . . . . . . 0.70   0.70   0.70   0.70   0.70   0.70   0.70   0.70   0.70   0.70   
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . 4.65   6.06   6.06   6.07   6.86   6.85   6.84   7.56   7.54   7.51   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 5.35   6.76   6.76   6.77   7.56   7.55   7.54   8.25   8.23   8.21   

 
   Generation (billion kilowatthours)
     Municipal Solid Waste . . . . . . . . . . . . . . 4.03   4.03   4.03   4.03   4.03   4.03   4.03   4.03   4.03   4.03   
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . 27.08   34.98   35.01   35.05   39.61   39.55   39.49   43.64   43.52   43.40   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 31.11   39.01   39.03   39.08   43.64   43.58   43.52   47.66   47.55   47.43   

Other End-Use Generators6

   Net Summer Capability
     Conventional Hydropower7 . . . . . . . . . . 0.99   0.99   0.99   0.99   0.99   0.99   0.99   0.99   0.99   0.99   
     Geothermal . . . . . . . . . . . . . . . . . . . . . . 0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   
     Solar Photovoltaic . . . . . . . . . . . . . . . . . 0.01   0.35   0.35   0.35   0.35   0.35   0.35   0.35   0.35   0.35   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00   1.34   1.34   1.34   1.34   1.34   1.34   1.34   1.34   1.34   

   Generation (billion kilowatthours)
     Conventional Hydropower7 . . . . . . . . . . 4.57   4.43   4.43   4.43   4.42   4.42   4.42   4.41   4.41   4.41   
     Geothermal . . . . . . . . . . . . . . . . . . . . . . 0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   
     Solar Photovoltaic . . . . . . . . . . . . . . . . . 0.02   0.75   0.75   0.75   0.75   0.75   0.75   0.75   0.75   0.75   
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . 4.59   5.18   5.18   5.18   5.18   5.18   5.18   5.17   5.17   5.17   

   1Includes grid-connected utilities and nonutilities other than cogenerators. These nonutility facilities include small power producers and exempt wholesale generators.
   2Includes hydrothermal resources only (hot water and steam).
   3Includes landfill gas.
   4Includes projections for energy crops after 2010.
   5Cogenerators produce electricity and other useful thermal energy. 
   6 Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to
the grid.  Excludes off-grid photovoltaics and other generators not connected to the distribution or transmission systems.
   7Represents own-use industrial hydroelectric power.
      Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.  Net summer
capability has been estimated for nonutility generators for AEO2001. Net summer capability is used to be consistent with electric utility capacity estimates.  Additional retirements
are determined on the basis of the size and age of the units.
   Sources: 1999 electric utility capability: Energy Information Administration (EIA), Form EIA-860A:  "Annual Electric Generator Report - Utility." 1999 nonutility and cogenerator
capability: EIA, Form EIA-860B:  "Annual Electric Generator Report - Nonutility." 1999 generation: EIA, Annual Energy Review 1999, DOE/EIA-0384(99) (Washington, DC, July 2000).
Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C18. Renewable Energy Consumption by Sector and Source
(Quadrillion Btu per Year)

Sector and Source 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High
World Oil

Price

Low 
World Oil

Price
Reference

High
World Oil

Price

Low 
World Oil

Price
Reference

High
World Oil

Price

 Marketed Renewable Energy2 

   Residential . . . . . . . . . . . . . . . . . . . . . . . . . 0.41 0.44 0.43 0.42 0.45 0.43 0.42 0.46 0.44 0.43
     Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.41 0.44 0.43 0.42 0.45 0.43 0.42 0.46 0.44 0.43

   Commercial . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08

   Industrial3 . . . . . . . . . . . . . . . . . . . . . . . . . 2.15 2.65 2.64 2.64 2.87 2.86 2.86 3.09 3.08 3.08
     Conventional Hydroelectric . . . . . . . . . . . . 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
     Municipal Solid Waste . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.97 2.46 2.46 2.45 2.68 2.68 2.67 2.91 2.90 2.89

   Transportation . . . . . . . . . . . . . . . . . . . . . . 0.12 0.22 0.21 0.28 0.23 0.23 0.30 0.23 0.24 0.32
     Ethanol used in E854 . . . . . . . . . . . . . . . . . 0.00 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04
     Ethanol used in Gasoline Blending . . . . . . 0.12 0.19 0.19 0.26 0.20 0.20 0.27 0.20 0.21 0.28

   Electric Generators5 . . . . . . . . . . . . . . . . . 3.94 4.46 4.64 4.67 4.57 4.71 4.74 4.53 4.66 4.75
     Conventional Hydroelectric . . . . . . . . . . . . 3.17 3.08 3.08 3.08 3.07 3.07 3.07 3.06 3.06 3.06
     Geothermal . . . . . . . . . . . . . . . . . . . . . . . . 0.38 0.66 0.81 0.83 0.72 0.82 0.86 0.65 0.77 0.87
     Municipal Solid Waste6 . . . . . . . . . . . . . . . 0.25 0.38 0.41 0.40 0.42 0.45 0.44 0.44 0.46 0.45
     Biomass . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.09 0.19 0.21 0.22 0.20 0.22 0.22 0.21 0.21 0.21
        Dedicated Plants . . . . . . . . . . . . . . . . . . 0.07 0.10 0.10 0.10 0.12 0.12 0.12 0.13 0.13 0.13
        Cofiring . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.09 0.10 0.12 0.08 0.10 0.09 0.08 0.08 0.08
     Solar Thermal . . . . . . . . . . . . . . . . . . . . . . 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.05 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.14

   Total Marketed Renewable Energy . . . . . 6.70 7.84 8.01 8.10 8.19 8.32 8.40 8.39 8.51 8.66

 Non-Marketed Renewable Energy7

   Selected Consumption

   Residential . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04
     Solar Hot Water Heating . . . . . . . . . . . . . . 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
     Geothermal Heat Pumps . . . . . . . . . . . . . . 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

   Commercial . . . . . . . . . . . . . . . . . . . . . . . . 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
     Solar Thermal . . . . . . . . . . . . . . . . . . . . . . 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03
     Solar Photovoltaic . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

  Ethanol
     From Corn . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.19 0.19 0.26 0.19 0.19 0.26 0.16 0.17 0.25
     From Cellulose . . . . . . . . . . . . . . . . . . . . . 0.00 0.02 0.02 0.02 0.04 0.04 0.04 0.07 0.07 0.07
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12 0.22 0.21 0.28 0.23 0.23 0.30 0.23 0.24 0.32

1Actual heat rates used to determine fuel consumption for all renewable fuels except hydropower, solar, and wind. Consumption at hydroelectric, solar, and wind facilities
determined by using the fossil fuel equivalent of 10,280 Btu per kilowatthour.

2Includes 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.  Excludes electricity imports; see Table C8.

3Includes all electricity production by industrial and other cogenerators for the grid and for own use.
4Excludes motor gasoline component of E85.
5Includes 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.
6Includes landfill gas.
7Includes selected renewable 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.
Btu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 ethanol: Energy Information Administration (EIA), Annual Energy Review 1999, DOE/EIA-0384(99) (Washington, DC, July 2000). 1999 electric generators:  EIA,

Form EIA-860A:  "Annual Electric Generator Report - Utility" and Form EIA-860B:  "Annual Electric Generator Report - Nonutility."   Other 1999: EIA, Office of Integrated Analysis
and Forecasting. Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C19. Carbon Dioxide Emissions by Sector and Source
(Million Metric Tons Carbon Equivalent per Year)

Sector and Source 1999

Projections

2010 2015 2020

Low
World Oil

Price
Reference

High
World Oil

Price

Low
World Oil

Price
Reference

High
World Oil

Price

Low
World Oil

Price
Reference

High
World Oil

Price

   Residential
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.0   26.2   24.4 23.3 25.8 23.4 21.9 25.6 22.9 21.3
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69.5   81.9   82.0 81.7 86.0 86.2 85.9 90.8 90.8 90.2
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1   1.3   1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.6   239.3   238.2 238.5 256.7 255.2 256.6 273.9 273.2 275.3
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.3   348.8   345.9 344.8 369.8 366.2 365.6 391.6 388.1 388.0

   Commercial
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.7   15.3   13.1 12.4 16.1 13.1 12.2 16.5 12.9 12.1
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45.4   55.1   55.9 55.7 57.1 58.3 58.0 58.1 59.4 58.9
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7   1.9   1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182.1   235.9   234.4 235.1 254.5 253.0 254.1 264.9 263.9 265.7
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242.9   308.1   305.3 305.0 329.7 326.3 326.3 341.4 338.2 338.7

   Industrial1

     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104.2   108.6   104.7 94.6 113.9 109.9 98.5 121.5 115.5 107.7
     Natural Gas2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 141.6   151.4   157.6 167.5 158.4 166.8 177.8 162.8 175.1 182.7
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55.9   66.2   66.3 66.4 66.2 66.2 66.4 66.4 66.4 66.5
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.8   200.6   200.8 202.4 212.1 212.4 215.3 224.6 226.6 229.7
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.4   526.9   529.4 530.9 550.6 555.2 557.8 575.3 583.6 586.7

   Transportation
     Petroleum3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485.8   615.3   608.5 603.7 666.6 657.3 649.4 717.0 704.9 694.3
     Natural Gas4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.5   14.2   14.3 14.4 16.1 16.2 16.3 17.6 18.0 17.9
     Other5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0   0.1   0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9   5.7   5.7 5.7 7.0 6.9 7.0 7.9 7.8 7.9
       Total3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 498.2   635.2   628.5 623.8 689.7 680.5 672.7 742.5 730.8 720.2

   Total Carbon Dioxide Emissions by
      Delivered Fuel

     Petroleum3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.7   765.4   750.6 734.0 822.4 803.7 782.0 880.6 856.1 835.4
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266.0   302.5   309.8 319.3 317.5 327.5 337.9 329.3 343.3 349.6
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58.8   69.4   69.5 69.6 69.5 69.4 69.6 69.6 69.6 69.7
     Other5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0   0.1   0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
     Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.3   681.6   679.1 681.6 730.4 727.5 732.9 771.3 771.5 778.6
       Total3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1510.8   1819.0   1809.1 1804.5 1939.8 1928.1 1922.5 2050.9 2040.6 2033.5

   Electric Generators6

     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.0   11.3   3.4 2.7 13.6 3.4 2.6 21.8 3.7 2.8
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45.8   108.9   101.8 95.7 142.8 136.5 129.6 167.5 166.3 156.1
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490.5   561.5   574.0 583.2 574.0 587.6 600.7 581.9 601.5 619.7
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.3   681.6   679.1 681.6 730.4 727.5 732.9 771.3 771.5 778.6

   Total Carbon Dioxide Emissions by 
       Primary Fuel7

     Petroleum3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.7   776.6   754.0 736.7 836.0 807.1 784.6 902.4 859.9 838.2
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311.8   411.4   411.5 414.9 460.4 463.9 467.6 496.9 509.6 505.8
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.3   630.9   643.5 652.8 643.4 657.0 670.2 651.5 671.1 689.4
     Other5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0   0.1   0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
       Total3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1510.8   1819.0   1809.1 1804.5 1939.8 1928.1 1922.5 2050.9 2040.6 2033.5

   Carbon Dioxide Emissions
     (tons carbon equivalent per person) . . . . . . . 5.5   6.1   6.0 6.0 6.2 6.2 6.2 6.3 6.3 6.3
 

1Includes consumption by cogenerators.
2Includes lease and plant fuel.
3This includes international bunker fuel which, by convention are excluded from the international accounting of carbon dioxide emissions.  In the years from 1990 through 1998,

international bunker fuels accounted for 25 to 30 million metric tons carbon equivalent of carbon dioxide annually.
4Includes pipeline fuel natural gas and compressed natural gas used as vehicle fuel.
5Includes methanol and liquid hydrogen.
6Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale

generators.   Does not include emissions from the nonbiogenic component of municipal solid waste because under international guidelines these are accounted for as waste not
energy.

7Emissions from electric power generators are distributed to the primary fuels.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 emissions and emission factors: Energy Information Administration (EIA), Emissions of Greenhouse Gases in the United States 1999, DOE/EIA-0573(99)

(Washington, DC, October 2000).  Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C20. Macroeconomic Indicators
(Billion 1996 Chain-Weighted Dollars, Unless Otherwise Noted)

Indicators 1999

Projections

2010 2015 2020

Low World
Oil Price Reference

High
World Oil

Price

Low
World Oil

Price
Reference

High
World Oil

Price

Low
World Oil

Price
Reference

High
World Oil

Price

GDP Chain-Type Price Index
  (1996=1.000) . . . . . . . . . . . . . . . . . . . . . . . . 1.045 1.299 1.304 1.306 1.434 1.440 1.446 1.674 1.680 1.686

Real Gross Domestic Product . . . . . . . . . . 8876 12686 12667 12659 14674 14635 14607 16565 16515 16474
   Real Consumption . . . . . . . . . . . . . . . . . . . . 5990 8564 8535 8522 9980 9934 9895 11374 11312 11250
   Real Investment . . . . . . . . . . . . . . . . . . . . . 1611 2925 2917 2914 3630 3613 3600 4274 4252 4234
   Real Government Spending . . . . . . . . . . . . 1536 1880 1877 1876 2026 2022 2020 2198 2193 2189
   Real Exports . . . . . . . . . . . . . . . . . . . . . . . . 1037 2455 2445 2441 3483 3465 3449 4786 4757 4726
   Real Imports . . . . . . . . . . . . . . . . . . . . . . . . 1356 3131 3084 3063 4411 4336 4269 6104 5986 5847

Real Disposable Personal Income . . . . . . . 6363 8959 8928 8915 10407 10361 10325 11902 11842 11786

AA Utility Bond Rate (percent) . . . . . . . . . . 7.05 8.64 8.76 8.82 8.44 8.60 8.73 9.35 9.51 9.63

Real Yield on Government 10 Year Bonds
  (percent) . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.75 5.55 5.59 5.61 5.49 5.55 5.63 5.35 5.43 5.56
Real Utility Bond Rate (percent) . . . . . . . . . 5.58 6.80 6.90 6.96 6.33 6.49 6.56 5.92 6.09 6.23

Energy Intensity  
  (thousand Btu per 1996 dollar of GDP)
   Delivered Energy . . . . . . . . . . . . . . . . . . . . . 8.08 6.80 6.79 6.78 6.27 6.27 6.25 5.89 5.89 5.86
   Total Energy . . . . . . . . . . . . . . . . . . . . . . . . 10.84 9.04 9.02 9.00 8.27 8.25 8.24 7.69 7.70 7.68

Consumer Price Index (1982-84=1.00) . . . . 1.67 2.18 2.20 2.21 2.47 2.49 2.50 2.93 2.95 2.97

Unemployment Rate (percent) . . . . . . . . . . 4.22 4.92 4.94 4.94 4.27 4.32 4.36 4.24 4.28 4.28

Housing Starts (millions) . . . . . . . . . . . . . . . 2.02 1.89 1.89 1.88 2.11 2.10 2.10 2.09 2.09 2.09
  Single-Family . . . . . . . . . . . . . . . . . . . . . . . . 1.34 1.17 1.17 1.17 1.29 1.28 1.28 1.28 1.27 1.27
  Multifamily . . . . . . . . . . . . . . . . . . . . . . . . . . 0.34 0.42 0.41 0.41 0.48 0.48 0.48 0.47 0.46 0.46
  Mobile Home Shipments . . . . . . . . . . . . . . . 0.35 0.30 0.30 0.30 0.34 0.34 0.34 0.35 0.35 0.35

Commercial Floorspace, Total
   (billion square feet) . . . . . . . . . . . . . . . . . . 62.8 75.8 75.8 75.7 79.7 79.6 79.6 82.0 81.9 81.9
  
Gross Output (billion 1992 dollars)
   Total Industrial . . . . . . . . . . . . . . . . . . . . . . . 4722 6240 6251 6258 7090 7093 7097 8089 8096 8096
      Nonmanufacturing . . . . . . . . . . . . . . . . . . 972 1158 1162 1166 1260 1265 1268 1360 1370 1372
      Manufacturing . . . . . . . . . . . . . . . . . . . . . . 3749 5083 5089 5092 5830 5828 5829 6730 6726 6724
         Energy-Intensive Manufacturing . . . . . . 1078 1246 1248 1248 1324 1322 1321 1398 1396 1392
         Non-Energy-Intensive Manufacturing . . 2672 3836 3841 3844 4506 4506 4508 5331 5330 5332

Unit Sales of Light-Duty Vehicles (millions) 16.89 16.38 15.88 15.69 17.86 17.18 16.75 18.24 17.44 16.94

Population (millions)
   Population with Armed Forces Overseas) . . 273.1 300.2 300.2 300.2 312.6 312.6 312.6 325.2 325.2 325.2
   Population (aged 16 and over) . . . . . . . . . . 210.9 236.6 236.6 236.6 246.7 246.7 246.7 256.5 256.5 256.5
   Employment, Non-Agriculture . . . . . . . . . . . 128.5 150.0 149.7 149.6 157.9 157.3 156.9 165.8 165.1 164.4
   Employment, Manufacturing . . . . . . . . . . . . 18.7 18.0 18.0 18.1 17.8 17.8 17.8 17.9 17.8 17.8
   Labor Force . . . . . . . . . . . . . . . . . . . . . . . . . 139.4 158.3 158.2 158.2 164.4 164.3 164.3 169.6 169.5 169.4

GDP = Gross domestic product.
Btu = British thermal unit.
Sources: 1999: Standard & Poor’s DRI, Simulation T250200. Projections: Energy Information Administration, AEO2001 National Energy Modeling System runs

LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Table C21. International Petroleum Supply and Disposition Summary
(Million Barrels per Day, Unless Otherwise Noted)

Supply and Disposition 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

  World Oil Price (1999 dollars per barrel)1 17.35 15.10 21.37 26.66 15.10 21.89 28.23 15.10 22.41 28.42

  Production2

   OECD
    U.S. (50 states) . . . . . . . . . . . . . . . . . . . . 9.22 7.94 8.72 9.31 8.04 8.98 9.84 8.16 9.27 10.09
    Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.63 3.15 3.20 3.24 3.31 3.38 3.43 3.35 3.43 3.48
    Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.37 3.88 3.99 4.07 3.78 3.91 4.00 3.67 3.81 3.90
    OECD Europe3 . . . . . . . . . . . . . . . . . . . . . 7.02 7.57 7.68 7.76 6.90 7.02 7.10 6.41 6.53 6.60
    Other OECD . . . . . . . . . . . . . . . . . . . . . . . 0.76 0.95 0.98 1.00 0.90 0.94 0.97 0.85 0.89 0.92
      Total OECD . . . . . . . . . . . . . . . . . . . . . . 23.00 23.48 24.57 25.38 22.94 24.23 25.34 22.43 23.93 25.00

   Developing Countries
    Other South & Central America . . . . . . . . 3.85 4.48 4.61 4.70 4.95 5.12 5.24 5.28 5.48 5.61
    Pacific Rim . . . . . . . . . . . . . . . . . . . . . . . . 2.30 2.93 3.01 3.07 3.07 3.17 3.25 3.16 3.28 3.36
    OPEC . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.87 48.64 42.16 37.88 57.51 48.94 43.13 68.41 57.64 51.21
    Other Developing Countries . . . . . . . . . . . 4.81 5.64 5.80 5.91 6.87 7.11 7.27 8.02 8.32 8.52
      Total Developing Countries . . . . . . . . . 40.84 61.67 55.58 51.56 72.40 64.35 58.89 84.86 74.71 68.69

   Eurasia
    Former Soviet Union . . . . . . . . . . . . . . . . 7.40 10.38 10.68 10.89 12.55 12.98 13.28 13.81 14.33 14.68
    Eastern Europe . . . . . . . . . . . . . . . . . . . . 0.24 0.37 0.38 0.39 0.40 0.42 0.43 0.44 0.45 0.46
    China . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.21 3.43 3.53 3.59 3.51 3.63 3.71 3.50 3.63 3.72
      Total Eurasia . . . . . . . . . . . . . . . . . . . . . 10.85 14.17 14.59 14.87 16.46 17.02 17.42 17.75 18.42 18.87

   Total Production . . . . . . . . . . . . . . . . . . . 74.68 99.32 94.73 91.80 111.79 105.60 101.65 125.04 117.06 112.56

  Consumption

   OECD
    U.S. (50 states) . . . . . . . . . . . . . . . . . . . . 19.50 23.30 22.70 22.29 25.05 24.26 23.70 27.00 25.83 25.28
    U.S. Territories . . . . . . . . . . . . . . . . . . . . . 0.34 0.46 0.41 0.38 0.50 0.44 0.40 0.54 0.46 0.42
    Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.92 2.34 2.10 1.95 2.45 2.16 1.98 2.49 2.17 1.98
    Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 3.02 2.78 2.64 3.66 3.31 3.09 4.41 3.93 3.65
    Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.56 6.68 5.85 5.33 7.26 6.06 5.35 7.68 6.18 5.35
    Australia and New Zealand. . . . . . . . . . . . 0.98 1.14 1.09 1.06 1.22 1.16 1.12 1.29 1.22 1.18
    OECD Europe3 . . . . . . . . . . . . . . . . . . . . . 14.50 16.65 15.81 15.28 17.15 16.18 15.55 17.58 16.50 15.86
      Total OECD . . . . . . . . . . . . . . . . . . . . . . 44.81 53.59 50.74 48.93 57.29 53.56 51.19 60.98 56.29 53.71

  Developing Countries
    Other South and Central America . . . . . . 4.14 6.04 5.86 5.74 7.22 6.98 6.82 8.70 8.39 8.21
    Pacific Rim . . . . . . . . . . . . . . . . . . . . . . . . 7.64 12.78 12.34 12.05 14.75 14.18 13.80 16.72 16.02 15.58
    OPEC . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.68 7.78 7.78 7.78 9.24 9.24 9.24 10.99 10.99 10.99
    Other Developing Countries . . . . . . . . . . . 3.75 4.65 4.31 4.09 5.50 4.95 4.60 6.59 5.79 5.30
      Total Developing Countries . . . . . . . . . 21.22 31.25 30.29 29.67 36.71 35.35 34.46 43.01 41.19 40.09

  Eurasia
    Former Soviet Union . . . . . . . . . . . . . . . . 3.64 5.51 5.29 5.15 6.62 6.33 6.13 7.94 7.55 7.32
    Eastern Europe . . . . . . . . . . . . . . . . . . . . 1.53 1.73 1.69 1.66 1.80 1.75 1.71 1.83 1.78 1.74
    China . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31 7.53 7.02 6.70 9.66 8.92 8.45 11.49 10.55 9.99
      Total Eurasia . . . . . . . . . . . . . . . . . . . . . 9.48 14.78 13.99 13.50 18.08 16.99 16.30 21.26 19.88 19.06
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Table C21. International Petroleum Supply and Disposition Summary (Continued)
(Million Barrels per Day, Unless Otherwise Noted)

Supply and Disposition 1999

Projections

2010 2015 2020

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

Low 
World Oil

Price
Reference

High 
World Oil

Price

  Total Consumption . . . . . . . . . . . . . . . . . . 75.51 99.62 95.03 92.10 112.09 105.90 101.95 125.34 117.36 112.86

    Non-OPEC Production . . . . . . . . . . . . . . . 44.81 50.69 52.58 53.92 54.29 56.66 58.52 56.63 59.43 61.35
    Net Eurasia Exports . . . . . . . . . . . . . . . . . 1.37 -0.61 0.59 1.37 -1.62 0.03 1.12 -3.51 -1.46 -0.19
    OPEC Market Share . . . . . . . . . . . . . . . . . 0.40 0.49 0.45 0.41 0.51 0.46 0.42 0.55 0.49 0.45

1Average refiner acquisition cost of imported crude oil.
2Includes 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.
3OECD 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 territories).
Pacific Rim = Hong Kong, Malaysia, Philippines, Singapore, South Korea, Taiwan, and Thailand.
OPEC = Organization of Petroleum Exporting Countries - Algeria, Gabon, Indonesia, Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, and

Venezuela.
Eurasia = Albania, Bulgaria, China, Czech Republic, Hungary, Poland, Romania, Slovakia, the Former Soviet Union, and the Former Yugoslavia.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 data derived from: Energy Information Administration (EIA), Short-Term Energy Outlook, September 2000,   http://www.eia.doe.gov/pub/forecasting/steo/

oldsteos/sep00.pdf.  Projections: EIA, AEO2001 National Energy Modeling System runs LW2001.D101600A, AEO2001.D101600A, and HW2001.D101600A.
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Appendix D

Crude Oil Equivalency Summary
Table D1.  Total Energy Supply and Disposition Summary

(Million Barrels per Day Oil Equivalent, Unless Otherwise Noted)

Supply, Disposition, and Prices
Reference Case Annual

Growth
1999-2020
(percent)1998 1999 2005 2010 2015 2020

  Production
    Crude Oil and Lease Condensate . . . . . . . . . . . 6.23 5.88 5.65 5.15 5.08 5.05 -0.7%
    Natural Gas Plant Liquids . . . . . . . . . . . . . . . . . 1.18 1.24 1.43 1.57 1.76 1.94 2.2%
    Dry Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 9.07 9.05 10.09 11.21 12.72 14.03 2.1%
    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.22 10.91 11.91 12.31 12.48 12.69 0.7%
    Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . . 3.40 3.68 3.73 3.63 3.22 2.89 -1.1%
    Renewable Energy1 . . . . . . . . . . . . . . . . . . . . . . 3.13 3.11 3.37 3.70 3.84 3.91 1.1%
    Other2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.31 0.78 0.27 0.14 0.15 0.16 -7.3%
      Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.53 34.65 36.45 37.72 39.25 40.68 0.8%

  Imports
    Crude Oil 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.70 8.73 10.66 11.59 11.95 12.18 1.6%
    Petroleum Products4 . . . . . . . . . . . . . . . . . . . . . 1.88 1.96 2.27 3.06 4.00 5.05 4.6%
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.52 1.71 2.32 2.65 2.91 3.10 2.9%
    Other Imports5 . . . . . . . . . . . . . . . . . . . . . . . . . . 0.27 0.29 0.50 0.42 0.41 0.44 1.9%
      Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.39 12.70 15.74 17.72 19.27 20.77 2.4%

  Exports
    Petroleum6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.92 0.94 0.86 0.84 0.87 0.90 -0.2%
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.08 0.08 0.15 0.20 0.25 0.30 6.5%
    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.94 0.70 0.71 0.69 0.64 0.66 -0.2%
      Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.93 1.71 1.72 1.73 1.76 1.86 0.4%

  Discrepancy7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.21 -0.25 0.03 0.14 0.18 0.16 N/A

  Consumption
    Petroleum Products8 . . . . . . . . . . . . . . . . . . . . . 17.55 17.96 19.56 20.98 22.44 23.83 1.4%
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.37 10.37 12.22 13.58 15.30 16.76 2.3%
    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.17 10.10 11.35 11.81 12.04 12.24 0.9%
    Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . . 3.40 3.68 3.73 3.63 3.22 2.89 -1.1%
    Renewable Energy1 . . . . . . . . . . . . . . . . . . . . . . 3.13 3.11 3.37 3.70 3.84 3.92 1.1%
    Other9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.14 0.16 0.26 0.15 0.11 0.11 -1.9%
      Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.77 45.39 50.50 53.84 56.95 59.74 1.3%

  Net Imports - Petroleum . . . . . . . . . . . . . . . . . . . 9.89 9.98 12.34 14.10 15.38 16.59 2.5%

  Prices (1999 dollars per unit)
    World Oil Price (dollars per barrel)10 . . . . . . . . . 12.02 17.35 20.83 21.37 21.89 22.41 1.2%
    Gas Wellhead Price (dollars per Mcf)11 . . . . . . . 2.02 2.08 2.49 2.69 2.83 3.13 2.0%
    Coal Minemouth Price (dollars per ton) . . . . . . . 18.02 16.98 14.68 13.83 13.38 12.70 -1.4%
    Average Electric Price (cents per kilowatthour) . 6.8   6.7   6.2   5.9   5.9   6.0   -0.5%

1Includes  grid-connected electricity from conventional  hydroelectric;  wood and wood waste; landfill gas; 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 electricity imports using renewable sources and nonmarketed renewable energy. See Table A18 for selected
nonmarketed residential and commercial renewable energy.

2Includes liquid hydrogen, methanol, supplemental natural gas, and some domestic inputs to refineries.
3Includes imports of crude oil for the Strategic Petroleum Reserve.
4Includes imports of finished petroleum products, imports of unfinished oils, alcohols, ethers, and blending components.
5Includes coal, coal coke (net), and electricity (net).
6Includes crude oil and petroleum products.
7Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.
8Includes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids for blending, such as ethanol.
9Includes net electricity imports, methanol, and liquid hydrogen.
10Average refiner acquisition cost for imported crude oil.
11Represents 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.  Data for 1998 and 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1998 natural gas values: Energy Information Administration (EIA), Natural Gas Annual 1998, DOE/EIA-0131(98) (Washington, DC, October 1999). 1998 coal minemouth

prices: EIA, Coal Industry Annual 1998, DOE/EIA-0584(98) (Washington, DC, June 2000). Other 1998 values: EIA, Annual Energy Review 1999, DOE/EIA-0384(99) (Washington,
DC, July 2000). 1999 natural gas values: EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999 petroleum values: EIA, Petroleum Supply Annual
1999, DOE/EIA-0340(99/1) (Washington, DC, June 2000).  Other 1999 values: EIA, Annual Energy Review 1999, DOE/EIA-0384(99) (Washington, DC, July 2000) and  EIA, Quarterly
Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000). Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Crude Oil Equivalency Summary

Table D2.  Total Energy Supply and Disposition Summary
(Million Tons of Oil Equivalent, Unless Otherwise Noted)

Supply, Disposition, and Prices
Reference Case Annual

Growth
1999-2020
(percent)1998 1999 2005 2010 2015 2020

  Production
    Crude Oil and Lease Condensate . . . . . . . . . . . 332.32 313.85 301.43 274.67 271.04 269.45 -0.7%
    Natural Gas Plant Liquids . . . . . . . . . . . . . . . . . 62.84 66.09 76.41 83.89 93.95 103.33 2.2%
    Dry Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 483.69 482.81 538.06 598.24 678.45 750.78 2.1%
    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598.67 581.91 635.21 656.70 665.91 679.02 0.7%
    Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . . 181.28 196.37 199.15 193.82 171.94 154.53 -1.1%
    Renewable Energy1 . . . . . . . . . . . . . . . . . . . . . . 166.90 165.82 179.75 197.15 204.71 209.29 1.1%
    Other2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.45 41.60 14.33 7.65 7.99 8.45 -7.3%
      Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1842.15 1848.46 1944.33 2012.12 2094.00 2174.84 0.8%

  Imports
    Crude Oil 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476.25 477.67 582.95 633.88 653.57 666.35 1.6%
    Petroleum Products4 . . . . . . . . . . . . . . . . . . . . . 100.56 104.41 121.13 163.43 213.26 269.27 4.6%
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81.26 91.46 123.70 141.36 155.39 165.75 2.9%
    Other Imports5 . . . . . . . . . . . . . . . . . . . . . . . . . . 14.51 15.73 26.63 22.53 22.07 23.63 2.0%
      Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672.58 689.27 854.42 961.19 1044.29 1125.00 2.4%

  Exports
    Petroleum6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48.95 49.90 45.61 44.89 46.16 48.19 -0.2%
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.05 4.25 8.19 10.82 13.44 15.99 6.5%
    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.12 37.18 38.01 36.68 34.11 35.43 -0.2%
      Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103.12 91.33 91.82 92.38 93.71 99.61 0.4%

  Discrepancy7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.62 23.69 9.83 4.54 1.73 -1.02 N/A

  Consumption
    Petroleum Products8 . . . . . . . . . . . . . . . . . . . . . 936.49 958.35 1043.47 1119.09 1196.95 1274.85 1.4%
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553.31 553.24 652.15 724.41 816.25 896.46 2.3%
    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.50 540.12 608.50 633.88 647.05 660.21 1.0%
    Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . . 181.28 196.37 199.15 193.82 171.94 154.53 -1.1%
    Renewable Energy1 . . . . . . . . . . . . . . . . . . . . . . 167.05 166.07 179.86 197.32 204.91 209.51 1.1%
    Other9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.36 8.57 13.97 7.88 5.74 5.71 -1.9%
      Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2389.99 2422.72 2697.11 2876.39 3042.84 3201.26 1.3%

  Net Imports - Petroleum . . . . . . . . . . . . . . . . . . . 527.86 532.18 658.47 752.42 820.67 887.43 2.5%

  Prices (1999 dollars per unit)
    World Oil Price (dollars per barrel)10 . . . . . . . . . 12.02 17.35 20.83 21.37 21.89 22.41 1.2%
    Gas Wellhead Price (dollars per Mcf)11 . . . . . . . 2.02 2.08 2.49 2.69 2.83 3.13 2.0%
    Coal Minemouth Price (dollars per ton) . . . . . . . 18.02 16.98 14.68 13.83 13.38 12.70 -1.4%
   Average Electric Price (cents per kilowatthour) . 6.8   6.7   6.2   5.9   5.9   6.0   -0.5%

1Includes  grid-connected electricity from conventional  hydroelectric;  wood and wood waste; landfill gas; 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 electricity imports using renewable sources and nonmarketed renewable energy. See Table A18 for selected
nonmarketed residential and commercial renewable energy.

2Includes liquid hydrogen, methanol, supplemental natural gas, and some domestic inputs to refineries.
3Includes imports of crude oil for the Strategic Petroleum Reserve.
4Includes imports of finished petroleum products, imports of unfinished oils, alcohols, ethers, and blending components.
5Includes coal, coal coke (net), and electricity (net).
6Includes crude oil and petroleum products.
7Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.
8Includes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids for blending, such as ethanol.
9Includes net electricity imports, methanol, and liquid hydrogen.
10Average refiner acquisition cost for imported crude oil.
11Represents 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.  Data for 1998 and 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1998 natural gas values: Energy Information Administration (EIA), Natural Gas Annual 1998, DOE/EIA-0131(98) (Washington, DC, October 1999). 1998 coal minemouth

prices: EIA, Coal Industry Annual 1998, DOE/EIA-0584(98) (Washington, DC, June 2000). Other 1998 values: EIA, Annual Energy Review 1999, DOE/EIA-0384(99) (Washington,
DC, July 2000). 1999 natural gas values: EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999 petroleum values: EIA, Petroleum Supply Annual
1999, DOE/EIA-0340(99/1) (Washington, DC, June 2000).  Other 1999 values: EIA, Annual Energy Review 1999, DOE/EIA-0384(99) (Washington, DC, July 2000) and  EIA, Quarterly
Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000). Projections: EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Appendix E

Household Expenditures

Table E1. 1999 Average Household Expenditures for Energy by Household Characteristic
(1999 Dollars)

Household Characteristics

Fuels

Total
Energy Total Home Electricity Natural

Gas

Fuel Oil
and

Kerosene

Motor
Gasoline

   Average U.S. Household . . . . . . . . . . . . . 2351.32 1201.58 843.17 301.00 57.41 1149.73

   Households by Income Quintile
     1st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1394.22 891.10 599.14 241.00 50.96 503.11
     2nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1982.04 1024.97 736.86 249.04 39.07 957.06
     3rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2301.79 1152.98 807.92 284.23 60.83 1148.81
     4th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2598.96 1259.56 884.03 324.94 50.60 1339.40
     5th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3154.63 1538.41 1084.98 377.03 76.40 1616.22

   Households by Census Division
     New England . . . . . . . . . . . . . . . . . . . . . . 2658.26 1474.33 859.09 271.17 344.07 1183.93
     Middle Atlantic . . . . . . . . . . . . . . . . . . . . . 2421.74 1467.83 816.12 449.42 202.28 953.91
     South Atlantic . . . . . . . . . . . . . . . . . . . . . 2495.48 1219.05 700.62 496.87 21.56 1276.43
     East North Central . . . . . . . . . . . . . . . . . . 2539.22 1146.20 733.82 383.37 29.01 1393.02
     East South Central . . . . . . . . . . . . . . . . . 2231.43 1157.23 982.84 150.84 23.55 1074.20
     West North Central . . . . . . . . . . . . . . . . . 2328.70 1234.93 1063.92 169.02 1.98 1093.77
     West South Central . . . . . . . . . . . . . . . . . 2303.16 1249.62 998.27 251.34 0.00 1053.55
     Mountain . . . . . . . . . . . . . . . . . . . . . . . . . 2197.17 986.74 705.18 276.48 5.08 1210.43
     Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . 2193.85 966.82 751.35 208.84 6.63 1227.03

Source:  Energy Information Administration, AEO2001 National Energy Modeling  System  run AEO2001.D101600A.

Table E2. 2005 Average Household Expenditures for Energy by Household Characteristic
(1999 Dollars)

Household Characteristics

Fuels

Total
Energy Total Home Electricity Natural

Gas

Fuel Oil
and

Kerosene

Motor
Gasoline

   Average U.S. Household . . . . . . . . . . . . . 2568.09 1226.09 838.99 322.76 64.34 1342.00

   Households by Income Quintile
     1st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1504.86 916.27 602.27 257.90 56.11 588.58
     2nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2164.56 1047.83 735.30 268.87 43.65 1116.73
     3rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2523.19 1176.60 803.33 305.26 68.01 1346.58
     4th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2842.70 1281.38 877.79 346.94 56.65 1561.32
     5th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3447.08 1565.29 1075.04 403.73 86.53 1881.78

   Households by Census Division
     New England . . . . . . . . . . . . . . . . . . . . . . 2959.14 1536.89 853.24 259.98 423.67 1422.25
     Middle Atlantic . . . . . . . . . . . . . . . . . . . . . 2642.93 1479.48 790.82 455.00 233.66 1163.45
     South Atlantic . . . . . . . . . . . . . . . . . . . . . 2718.59 1242.04 681.62 537.86 22.56 1476.55
     East North Central . . . . . . . . . . . . . . . . . . 2833.66 1179.59 724.31 422.91 32.37 1654.07
     East South Central . . . . . . . . . . . . . . . . . 2442.57 1188.18 1005.22 158.93 24.03 1254.38
     West North Central . . . . . . . . . . . . . . . . . 2548.54 1256.39 1065.43 188.94 2.02 1292.15
     West South Central . . . . . . . . . . . . . . . . . 2507.65 1266.73 982.39 284.34 0.00 1240.92
     Mountain . . . . . . . . . . . . . . . . . . . . . . . . . 2456.93 1064.01 743.59 315.15 5.28 1392.92
     Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . 2354.02 983.51 727.12 248.63 7.76 1370.51

Source:  Energy Information Administration, AEO2001 National Energy Modeling  System  run AEO2001.D101600A.
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Household Expenditures

Table E3. 2010 Average Household Expenditures for Energy by Household Characteristic
(1999 Dollars)

Household Characteristics

Fuels

Total
Energy Total Home Electricity Natural

Gas

Fuel Oil
and

Kerosene

Motor
Gasoline

   Average U.S. Household . . . . . . . . . . . . . 2663.92 1252.56 880.25 315.10 57.20 1411.36

   Households by Income Quintile
     1st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1557.70 936.01 634.90 251.56 49.55 621.69
     2nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2250.06 1073.53 771.78 263.07 38.68 1176.52
     3rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2619.24 1201.24 842.70 298.24 60.30 1418.00
     4th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2948.65 1308.32 920.99 337.08 50.24 1640.33
     5th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3573.54 1597.98 1125.81 394.68 77.48 1975.56

   Households by Census Division
     New England . . . . . . . . . . . . . . . . . . . . . . 3009.96 1511.34 858.54 255.27 397.53 1498.62
     Middle Atlantic . . . . . . . . . . . . . . . . . . . . . 2671.76 1455.58 799.97 442.24 213.37 1216.18
     South Atlantic . . . . . . . . . . . . . . . . . . . . . 2805.60 1257.27 728.43 509.87 18.96 1548.34
     East North Central . . . . . . . . . . . . . . . . . . 2957.81 1217.53 782.49 407.79 27.25 1740.28
     East South Central . . . . . . . . . . . . . . . . . 2575.32 1256.75 1069.21 167.30 20.24 1318.57
     West North Central . . . . . . . . . . . . . . . . . 2673.73 1315.24 1121.54 192.13 1.57 1358.49
     West South Central . . . . . . . . . . . . . . . . . 2598.41 1304.46 1032.70 271.76 0.00 1293.95
     Mountain . . . . . . . . . . . . . . . . . . . . . . . . . 2602.13 1112.23 796.13 311.82 4.27 1489.90
     Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . 2454.07 1002.51 736.59 258.19 7.74 1451.56

Source:  Energy Information Administration, AEO2001 National Energy Modeling  System  run AEO2001.D101600A.

Table E4. 2015 Average Household Expenditures for Energy by Household Characteristic
(1999 Dollars)

Household Characteristics

Fuels

Total
Energy Total Home Electricity Natural

Gas

Fuel Oil
and

Kerosene

Motor
Gasoline

   Average U.S. Household . . . . . . . . . . . . . 2669.73 1272.32 908.09 310.18 54.05 1397.41

   Households by Income Quintile
     1st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1566.38 949.69 655.92 247.32 46.44 616.69
     2nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2255.18 1090.03 794.48 259.11 36.45 1165.15
     3rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2625.22 1219.47 868.64 293.87 56.96 1405.75
     4th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2951.11 1327.57 948.67 331.39 47.51 1623.55
     5th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3583.37 1626.82 1164.27 388.94 73.61 1956.54

   Households by Census Division
     New England . . . . . . . . . . . . . . . . . . . . . . 3064.73 1553.73 908.25 253.11 392.38 1511.00
     Middle Atlantic . . . . . . . . . . . . . . . . . . . . . 2690.73 1481.11 842.83 431.58 206.70 1209.62
     South Atlantic . . . . . . . . . . . . . . . . . . . . . 2792.62 1272.00 751.68 502.28 18.04 1520.62
     East North Central . . . . . . . . . . . . . . . . . . 2943.72 1232.75 800.82 406.06 25.87 1710.98
     East South Central . . . . . . . . . . . . . . . . . 2582.91 1281.18 1093.64 169.13 18.40 1301.73
     West North Central . . . . . . . . . . . . . . . . . 2653.85 1321.37 1124.90 195.04 1.44 1332.47
     West South Central . . . . . . . . . . . . . . . . . 2611.10 1344.97 1077.06 267.91 0.00 1266.12
     Mountain . . . . . . . . . . . . . . . . . . . . . . . . . 2622.69 1124.30 811.17 309.29 3.83 1498.39
     Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . 2470.99 1015.37 751.26 256.52 7.58 1455.62

      Source:  Energy Information Administration, AEO2001 National Energy Modeling  System  run AEO2001.D101600A.



Energy Information Administration / Annual Energy Outlook 2001 215
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Table E5. 2020 Average Household Expenditures for Energy by Household Characteristic
(1999 Dollars)

Household Characteristics

Fuels

Total
Energy Total Home Electricity Natural Gas

Fuel Oil 
and

Kerosene

Motor
Gasoline

   Average U.S. Household . . . . . . . . . . . . . . 2696.32 1304.76 938.10 315.62 51.04 1391.56

   Households by Income Quintile
     1st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1588.67 973.43 678.51 251.48 43.44 615.24
     2nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2278.89 1117.62 819.63 263.66 34.34 1161.26
     3rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2652.63 1249.40 896.24 299.39 53.78 1403.23
     4th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2975.63 1359.56 977.75 336.86 44.96 1616.07
     5th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3618.87 1671.87 1205.86 396.15 69.86 1947.00

   Households by Census Division
     New England . . . . . . . . . . . . . . . . . . . . . . . 3096.04 1577.12 932.39 259.53 385.20 1518.92
     Middle Atlantic . . . . . . . . . . . . . . . . . . . . . . 2724.62 1520.76 884.34 437.05 199.37 1203.86
     South Atlantic . . . . . . . . . . . . . . . . . . . . . . 2817.36 1305.57 773.97 514.07 17.52 1511.80
     East North Central . . . . . . . . . . . . . . . . . . . 2962.15 1260.28 816.33 418.97 24.98 1701.86
     East South Central . . . . . . . . . . . . . . . . . . 2620.19 1314.93 1120.86 177.11 16.96 1305.26
     West North Central . . . . . . . . . . . . . . . . . . 2675.00 1348.43 1143.29 203.80 1.34 1326.58
     West South Central . . . . . . . . . . . . . . . . . . 2680.98 1426.83 1154.02 272.82 0.00 1254.15
     Mountain . . . . . . . . . . . . . . . . . . . . . . . . . . 2692.50 1137.43 817.95 316.05 3.43 1555.07
     Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2443.12 1028.13 762.40 258.28 7.46 1414.99

Source:  Energy Information Administration, AEO2001 National Energy Modeling  System  run AEO2001.D101600A.
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Appendix F

Results from Side Cases
Table  F1. Key Results for Residential Sector Technology Cases

Energy Consumption 1999

2005 2010

2001 
Technology

Reference
Case

High
Technology 

Best
Available

Technology

2001
Technology

Reference
Case

High 
Technology 

Best
Available

Technology

 
Energy Consumption
   (quadrillion Btu)
   Distillate Fuel . . . . . . . . . . . . . . . . 0.86 0.89      0.88 0.85       0.82 0.82       0.81 0.74       0.69
   Kerosene . . . . . . . . . . . . . . . . . . . 0.10 0.09      0.08 0.08       0.08 0.08       0.07 0.07       0.06
   Liquefied Petroleum Gas . . . . . . . 0.46 0.46      0.45 0.44       0.43 0.43       0.41 0.39       0.37
      Petroleum Subtotal . . . . . . . . . . 1.42 1.44      1.42 1.37       1.33 1.33       1.29 1.20       1.12
   Natural Gas . . . . . . . . . . . . . . . . . 4.85 5.49      5.46 5.30       4.92 5.74       5.69 5.37       4.52
   Coal . . . . . . . . . . . . . . . . . . . . . . . 0.04 0.05      0.05 0.05       0.05 0.05       0.05 0.05       0.05
   Renewable Energy . . . . . . . . . . . 0.41 0.43      0.43 0.40       0.40 0.44       0.43 0.39       0.38
   Electricity . . . . . . . . . . . . . . . . . . . 3.91 4.51      4.50 4.45       4.28 5.05       4.96 4.86       4.43
      Delivered Energy . . . . . . . . . . 10.62 11.93      11.86 11.57       10.98 12.61       12.43 11.87       10.50
   Electricity Related Losses . . . . . . 8.48 9.49      9.45 9.36       9.00 10.03       9.87 9.67       8.81
      Total . . . . . . . . . . . . . . . . . . . . . 19.10 21.41      21.31 20.94       19.98 22.64       22.30 21.53       19.31

Delivered Energy Consumption
   per Household
   (million Btu per household) . . . 102.1 107.0      106.4 103.8       98.5 107.8       106.3 101.5       89.8       

Btu = British thermal unit.
Note: Totals may not equal sum of components due to independent rounding. Data for 1999  are model results and may differ slightly from official EIA data reports.   Side

cases were run without the fully integrated modeling system, so not all feedbacks are captured.  The reference case ratio of electricity losses to electricity use was used to
compute electricity losses for the technology cases.

Source: Energy Information Administration, AEO2001 National Energy Modeling System, runs RSFRZN.D101800A, AEO2001.D101600A, RSHIGH.D101800A, and RSBEST.D101800A

Table F2.  Key Results for Commercial Sector Technology Cases

Energy Consumption 1999

2005 2010

2001
Technology

Reference
Case

High
Technology

Best
Available

Technology

2001
Technology

Reference
Case

High 
Technology

Best
Available

Technology

 
 Energy Consumption
    (quadrillion Btu)
   Distillate Fuel . . . . . . . . . . . . . . . . 0.36    0.41     0.41    0.41    0.40    0.41     0.41    0.40     0.39    
   Residual Fuel . . . . . . . . . . . . . . . 0.10    0.10     0.10    0.10    0.10    0.11     0.11    0.11     0.11    
   Kerosene . . . . . . . . . . . . . . . . . . . 0.03    0.03     0.03    0.03    0.03    0.03     0.03    0.03     0.03    
   Liquefied Petroleum Gas . . . . . . . 0.08    0.09     0.09    0.09    0.09    0.09     0.09    0.09     0.09    
   Motor Gasoline . . . . . . . . . . . . . . 0.03    0.03     0.03    0.03    0.03    0.03     0.03    0.03     0.03    
      Petroleum Subtotal . . . . . . . . . . 0.59    0.66     0.66    0.66    0.65    0.67     0.67    0.66     0.65    
   Natural Gas . . . . . . . . . . . . . . . . . 3.15    3.72     3.71    3.70    3.64    3.90     3.88    3.85     3.75    
   Coal . . . . . . . . . . . . . . . . . . . . . . . 0.07    0.07     0.07    0.07    0.07    0.07     0.07    0.07     0.07    
   Renewable Energy . . . . . . . . . . . 0.08    0.08     0.08    0.08    0.08    0.08     0.08    0.08     0.08    
   Electricity . . . . . . . . . . . . . . . . . . . 3.70    4.36     4.35    4.30    4.05    4.93     4.89    4.77     4.26    
      Delivered Energy . . . . . . . . . . 7.59    8.89     8.87    8.82    8.49    9.66     9.59    9.44     8.82    
   Electricity Related Losses . . . . . . 8.01    9.16     9.14    9.05    8.52    9.81     9.71    9.49     8.48    
       Total . . . . . . . . . . . . . . . . . . . . 15.61   18.04     18.00    17.86    17.02    19.46     19.30    18.92     17.29    

Delivered Energy Consumption
   per Square Foot
   (thousand Btu per square foot) 120.9   125.4     125.2    124.4    119.9    127.5      126.6    124.6     116.4    
  

Btu = British thermal unit.
Note:  Totals may not equal sum of components due to independent rounding. Data for 1999 are model results and may differ slightly from official EIA data reports.  Side

cases were run without the fully integrated modeling system, so not all feedbacks are captured. The reference case ratio of electricity losses to electricity use was used to
compute electricity losses for the technology cases.

Source: Energy Information Administration, AEO2001 National Energy Modeling System, runs COMFRZN.D101800C, AEO2001.D101600A, COMHIGH.D101700A, and COMBEST.D101700A
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Results from Side Cases

Table F1.  Key Results for Residential Sector Technology Cases (Continued)
2015 2020 Annual Growth 1999-2020

2001
Technology

Reference
Case

High
Technology 

Best
Available

Technology

2001
Technology

Reference
Case

High
Technology

Best
Available

Technology

2001
Technology

Reference
Case

High
Technology 

Best
Available

Technology

0.80    0.77    0.69    0.61    0.80    0.75    0.65    0.56    -0.4%    -0.7%    -1.4%    -2.1%    
0.07    0.07    0.06    0.06    0.07    0.07    0.06    0.05    -1.4%    -1.7%    -2.6%    -3.0%    
0.42    0.40    0.37    0.33    0.42    0.39    0.36    0.31    -0.4%    -0.7%    -1.2%    -1.8%    
1.30    1.24    1.12    1.00    1.29    1.21    1.06    0.92    -0.4%    -0.7%    -1.4%    -2.0%    
6.05    5.99    5.54    4.21    6.39    6.30    5.73    4.05    1.3%    1.3%    0.8%    -0.9%    
0.05    0.05    0.04    0.04    0.05    0.05    0.04    0.04    0.7%    0.5%    -0.6%    -0.6%    
0.45    0.43    0.38    0.37    0.47    0.44    0.37    0.36    0.7%    0.4%    -0.3%    -0.6%    
5.51    5.37    5.20    4.55    6.01    5.80    5.57    4.80    2.1%    1.9%    1.7%    1.0%    

13.37    13.08    12.28    10.17    14.20    13.81    12.77    10.16    1.4%    1.3%    0.9%    -0.2%    
10.46    10.19    9.87    8.64    10.92    10.55    10.12    8.73    1.2%    1.0%    0.8%    0.1%    
23.83    23.27    22.15    18.81    25.12    24.36    22.89    18.89    1.3%    1.2%    0.9%    -0.1%    

    
108.5    106.2    99.7    82.6    109.7    106.7    98.6    78.5    0.3%    0.2%    -0.2%    -1.2%    

 

 

 Table F2.  Key Results for Commercial Sector Technology Cases (Continued)
2015 2020 Annual Growth 1999-2020

2001
Technology

Reference
Case

High
Technology

Best
Available

Technology

2001
Technology

Reference
Case

High
Technology

Best
Available

Technology

2001
Technology

Reference
Case

High
Technology

Best
Available

Technology

0.41    0.40    0.39    0.38    0.40    0.39    0.38    0.37    0.5%    0.4%    0.3%    0.2%    
0.11    0.11    0.11    0.11    0.11    0.11    0.11    0.11    0.4%    0.4%    0.4%    0.4%    
0.03    0.03    0.03    0.03    0.03    0.03    0.03    0.03    0.6%    0.6%    0.6%    0.6%    
0.10    0.10    0.10    0.10    0.10    0.10    0.10    0.10    1.0%    1.0%    1.0%    1.0%    
0.03    0.03    0.03    0.03    0.03    0.03    0.03    0.03    -0.5%    -0.5%    -0.5%    -0.5%    
0.67    0.67    0.66    0.65    0.66    0.66    0.65    0.64    0.5%    0.5%    0.4%    0.3%    
4.07    4.05    4.00    3.87    4.14    4.13    4.07    3.93    1.3%    1.3%    1.2%    1.1%    
0.07    0.07    0.07    0.07    0.08    0.08    0.08    0.08    0.7%    0.7%    0.7%    0.7%    
0.08    0.08    0.08    0.08    0.08    0.08    0.08    0.08    0.0%    0.0%    0.0%    0.0%    
5.42    5.32    5.14    4.48    5.78    5.61    5.38    4.65    2.2%    2.0%    1.8%    1.1%    

10.32    10.19    9.96    9.15    10.74    10.55    10.25    9.37    1.7%    1.6%    1.4%    1.0%    
10.28    10.10    9.76    8.51    10.51    10.20    9.78    8.45    1.3%    1.2%    1.0%    0.3%    
20.60    20.29    19.72    17.66    21.25    20.75    20.03    17.82    1.5%    1.4%    1.2%    0.6%    

129.6    128.0    125.1    115.0    131.1    128.8    125.1    114.4    0.4%    0.3%    0.2%    -0.3%    
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Table F3. Key Results for Industrial Sector Technology Cases

Consumption 1999
2010 2015 2020

2001
Technology

Reference
Case

High 
Technology

2001 
Technology

Reference
Case

High
Technology

2001
Technology

Reference
Case

High
Technology

Energy Consumption
    (quadrillion Btu)
  Distillate Fuel . . . . . . . . . . 1.07 1.29 1.27 1.25 1.39 1.35 1.33 1.50 1.44 1.41
  Liquefied Petroleum Gas 2.32 2.54 2.50 2.48 2.70 2.65 2.62 2.89 2.83 2.79
  Petrochemical Feedstocks 1.29 1.55 1.53 1.52 1.63 1.61 1.59 1.73 1.70 1.67
  Residual Fuel . . . . . . . . . . 0.22 0.27 0.25 0.24 0.29 0.26 0.24 0.32 0.27 0.25
  Motor Gasoline . . . . . . . . . 0.21 0.25 0.25 0.24 0.27 0.26 0.26 0.29 0.28 0.28
  Other Petroleum . . . . . . . . 4.29 4.83 4.76 4.72 5.11 5.01 4.94 5.38 5.24 5.15
    Petroleum Subtotal . . . . . 9.39 10.73 10.55 10.45 11.40 11.14 10.98 12.11 11.77 11.55
  Natural Gas . . . . . . . . . . . 9.43 11.50 11.11 10.90 12.29 11.76 11.42 13.01 12.34 11.88
  Metallurgical Coal1 . . . . . . 0.81 0.84 0.76 0.67 0.85 0.74 0.61 0.85 0.72 0.55
  Steam Coal . . . . . . . . . . . . 1.73 1.91 1.85 1.84 1.94 1.87 1.83 1.99 1.90 1.84
    Coal Subtotal . . . . . . . . . 2.54 2.75 2.62 2.51 2.79 2.61 2.44 2.84 2.62 2.39
  Renewable Energy . . . . . . 2.15 2.60 2.64 2.89 2.79 2.86 3.25 2.97 3.08 3.64
  Electricity . . . . . . . . . . . . . 3.63 4.35 4.18 4.06 4.71 4.47 4.28 5.15 4.81 4.55
    Delivered Energy . . . . . 27.15 31.93 31.10 30.81 33.98 32.84 32.37 36.09 34.63 34.01
  Electricity Related Losses 7.87 8.64 8.32 8.08 8.94 8.48 8.12 9.36 8.76 8.28
    Total . . . . . . . . . . . . . . . . 35.02 40.57 39.42 38.88 42.92 41.31 40.49 45.46 43.39 42.29

Delivered Energy Use 
   per Dollar of Output
   (thousand Btu per
   1992 dollar) . . . . . . . . . . 5.75 5.11 4.98 4.93 4.79 4.63 4.56 4.46 4.28 4.20

 
     1Includes net coal coke imports.
     Btu = British thermal unit.
     Note:  Totals may not equal sum of components due to independent rounding. Data for 1999 are model results and may differ slightly from official EIA data reports.  Side cases
were run without the fully integrated modeling system, so not all potential feedbacks were captured.  The reference case ratio of electricity losses to electricity use was used to
compute electricity losses for the technology cases.
    Source: Energy Information Administration, AEO2001 National Energy Modeling System runs INDFRZTECH.D101700A, AEO2001.D101600A, and INDHITECH.D101700A.
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Results from Side Cases

Table F4. Key Results for Transportation Sector Technology Cases

Consumption and Indicators 1999
2010 2015 2020

2001 
Technology

Reference
Case

High
Technology

2001
Technology

Reference
Case

High
Technology

2001
Technology

Reference
Case

High
Technology

Energy Consumption 
   (quadrillion Btu)
   Distillate Fuel . . . . . . . . . . . . . . . . . . . . . . . . . 5.13 7.21 6.99 6.59 8.11 7.60 6.94 9.07 8.21 7.35
   Jet Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.46 4.56 4.51 4.51 5.35 5.22 5.14 6.23 5.97 5.80
   Motor Gasoline . . . . . . . . . . . . . . . . . . . . . . . 15.92 19.49 19.04 17.87 21.13 20.23 18.13 22.67 21.32 18.36
   Residual Fuel . . . . . . . . . . . . . . . . . . . . . . . . 0.74 0.87 0.85 0.85 0.88 0.86 0.85 0.89 0.87 0.85
   Liquefied Petroleum Gas . . . . . . . . . . . . . . . . 0.02 0.04 0.04 0.09 0.05 0.05 0.11 0.06 0.06 0.14
   Other Petroleum . . . . . . . . . . . . . . . . . . . . .  0.26 0.31 0.31 0.31 0.33 0.33 0.33 0.35 0.35 0.35
      Petroleum Subtotal . . . . . . . . . . . . . . . . . . . 25.54 32.48 31.74 30.21 35.84 34.28 31.51 39.28 36.77 32.85
    Pipeline Fuel Natural Gas . . . . . . . . . . . . . . 0.66 0.90 0.90 0.90 0.99 0.99 0.99 1.09 1.09 1.09
    Compressed Natural Gas . . . . . . . . . . . . . . . 0.02 0.10 0.09 0.14 0.14 0.13 0.19 0.17 0.16 0.23
    Renewables (E85) . . . . . . . . . . . . . . . . . . . . 0.01 0.03 0.03 0.05 0.04 0.04 0.06 0.05 0.04 0.07
    Methanol (M85) . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01
    Liquid Hydrogen . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
    Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.06 0.13 0.12 0.09 0.17 0.15 0.11 0.19 0.17 0.12
      Delivered Energy . . . . . . . . . . . . . . . . . . . 26.28 33.64 32.89 31.39 37.19 35.60 32.87 40.78 38.23 34.36
    Electricity Related Losses . . . . . . . . . . . . . . 0.13 0.25 0.23 0.18 0.31 0.28 0.21 0.35 0.30 0.22
      Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.41 33.89 33.12 31.57 37.50 35.87 33.08 41.13 38.54 34.59

 Energy Efficiency Indicators
   New Light-Duty Vehicle (miles per gallon)1 . . 24.2 25.3 27.1 31.9 25.3 27.6 33.8 25.3 28.0 35.0
      New Car (miles per gallon)1 . . . . . . . . . . . . 27.9 29.6 32.3 36.3 29.6 32.4 38.0 29.7 32.5 39.2
      New Light Truck (miles per gallon)1 . . . . . . 20.8 22.0 23.2 28.4 22.1 24.0 30.3 22.1 24.7 31.5
   Light-Duty Fleet (miles per gallon)2 . . . . . . . . 20.5 20.4 20.9 22.3 20.3 21.2 23.7 20.1 21.5 25.1
   New Commercial Light Truck (MPG)3 . . . . . . 20.1 20.9 22.0 26.8 20.8 22.8 28.4 20.8 23.4 29.5
   Stock Commercial Light Truck (MPG)3 . . . . . 14.8 15.8 16.1 17.2 16.0 16.6 18.5 16.1 17.0 19.6
   Aircraft Efficiency (seat miles per gallon) . . . 51.7 55.4 56.1 56.2 56.6 58.2 59.1 57.5 60.3 62.2
   Freight Truck Efficiency (miles per gallon) . . 6.0 6.3 6.4 6.7 6.3 6.7 7.1 6.4 6.9 7.5
   Rail Efficiency (ton miles per thousand Btu) . 2.8 2.8 3.1 3.3 2.8 3.3 3.5 2.8 3.4 3.8
   Domestic Shipping Efficiency
      (ton miles per thousand Btu) . . . . . . . . . . . 2.3 2.3 2.7 2.7 2.3 2.8 3.0 2.3 3.0 3.2

Light-Duty Vehicles Less Than 8500
   Pounds (vehicle miles traveled) . . . . . . . . 2394 3064 3066 3074 3328 3334 3347 3568 3577 3596

          1Environmental Protection Agency rated miles per gallon.
      2Combined car and light truck “on-the-road” estimate.
      3Commercial trucks 8,500 to 10,000 pounds.
       Btu  = British thermal unit.
       MPG = Miles per gallon.
       Note:  Totals may not equal sum of components due to independent rounding. Data for 1999 are model results and may differ slightly from official EIA data reports.  Side cases
were run without the fully integrated modeling system, so not all potential feedbacks were captured.  The reference case ratio of electricity losses to electricity use was used to
compute electricity losses for the technology cases.
       Source: Energy Information Administration, AEO2001 National Energy Modeling System runs FRZ.D101700A, AEO2001.D101600A, and TEK.D101700A
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Results from Side Cases

Table F5. Key  Results for Integrated  Technology  Cases

Consumption and Emissions 1999
2010 2015 2020

2001 
Technology

Reference
Case

High
Technology

2001
Technology

Reference
Case

High
Technology

2001
Technology

Reference
Case

High
Technology

Consumption by Sector 
   (quadrillion Btu)
   Residential . . . . . . . . . . . . . . . . . . 19.10 22.71 22.30 21.75 23.89 23.27 22.24 25.13 24.36 22.83
   Commercial . . . . . . . . . . . . . . . . . 15.61 19.53 19.30 19.16 20.66 20.29 19.80 21.28 20.75 19.95
   Industrial . . . . . . . . . . . . . . . . . . . 35.02 40.84 39.42 38.75 43.20 41.31 40.12 45.79 43.39 41.56
   Transportation . . . . . . . . . . . . . . . 26.41 33.93 33.12 31.58 37.54 35.87 33.07 41.12 38.54 34.61
     Total . . . . . . . . . . . . . . . . . . . . . 96.14 117.00 114.14 111.24 125.28 120.75 115.23 133.31 127.04 118.94

Consumption by Fuel
   (quadrillion Btu)
   Petroleum Products . . . . . . . . . . . 38.03 45.52 44.41 42.60 49.52 47.50 44.24 53.68 50.59 45.96
   Natural Gas . . . . . . . . . . . . . . . . . 21.95 29.37 28.75 27.52 33.56 32.39 30.74 36.84 35.57 33.15
   Coal . . . . . . . . . . . . . . . . . . . . . . . 21.43 26.26 25.15 24.23 26.85 25.68 24.56 27.76 26.20 24.53
   Nuclear Power . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.67 6.94 6.82 6.13 6.31 6.13 5.18
   Renewable Energy . . . . . . . . . . . 6.59 7.86 7.83 8.90 8.18 8.13 9.33 8.49 8.31 9.88
   Other . . . . . . . . . . . . . . . . . . . . . . 0.34 0.31 0.31 0.31 0.23 0.23 0.23 0.23 0.23 0.23
     Total . . . . . . . . . . . . . . . . . . . . . 96.14 117.00 114.14 111.24 125.28 120.75 115.23 133.31 127.04 118.94

Energy Intensity (thousand
    Btu  per 1996 dollar of GDP) . . 10.84 9.24 9.02 8.78 8.57 8.25 7.87 8.09 7.70 7.19

Carbon Dioxide Emissions by
   Sector (million metric tons
   carbon equivalent)
   Residential . . . . . . . . . . . . . . . . . . 289.3 355.3 345.9 330.9 377.9   366.2   347.3   402.0   388.1   360.0   
   Commercial . . . . . . . . . . . . . . . . . 242.9 311.7 305.3 296.0 333.9   326.3   315.0   348.4   338.2   320.8   
   Industrial . . . . . . . . . . . . . . . . . . . 480.4 555.5 529.4 508.6 588.5   555.2   526.3   626.0   583.6   540.4   
   Transportation . . . . . . . . . . . . . . . 498.2 643.8 628.5 598.7 712.1   680.5   626.4   780.1   730.8   653.8   
     Total . . . . . . . . . . . . . . . . . . . . . 1,510.8 1,866.3 1,809.1 1,734.3 2,012.5   1,928.1   1,815.1   2,156.6   2,040.7   1,875.0   

Carbon Dioxide Emissions by    
   End-Use Fuel (million metric
   tons carbon equivalent)
   Petroleum . . . . . . . . . . . . . . . . . . 629.7   769.8   750.6   717.1   840.3   803.7   743.1   912.0   856.1   769.8   
   Natural Gas . . . . . . . . . . . . . . . . . 266.0   315.9   309.8   302.2   335.6   327.5   316.7   350.7   343.3   330.0   
   Coal . . . . . . . . . . . . . . . . . . . . . . . 58.8   73.0   69.5   66.4   74.2   69.4   64.8   75.7   69.6   63.3   
   Other . . . . . . . . . . . . . . . . . . . . . . 0.0   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   
   Electricity . . . . . . . . . . . . . . . . . . . 556.3   707.5   679.1   648.5   762.3   727.5   690.4   818.0   771.5   711.8   
     Total . . . . . . . . . . . . . . . . . . . . . 1,510.8   1,866.3   1,809.1   1,734.3   2,012.5   1,928.1   1,815.1   2,156.6   2,040.7   1,875.0   

Carbon Dioxide Emissions by
   Electric Generators  (million 
   metric tons carbon equivalent)
   Petroleum . . . . . . . . . . . . . . . . . . 20.0   4.0   3.4   3.2   3.8   3.4   3.3   5.3   3.7   2.8   
   Natural Gas . . . . . . . . . . . . . . . . . 45.8   104.7   101.8   91.8   145.2   136.5   123.4   176.9   166.3   144.3   
   Coal . . . . . . . . . . . . . . . . . . . . . . . 490.5   598.9   574.0   553.5   613.4   587.6   563.7   635.8   601.5   564.6   
    Total . . . . . . . . . . . . . . . . . . . . . . 556.3   707.5   679.1   648.5   762.3   727.5   690.4   818.0   771.5   711.8   

Carbon Dioxide Emissions by
   Primary Fuel (million metric
   tons carbon equivalent)
   Petroleum . . . . . . . . . . . . . . . . . . 649.7   773.8   754.0   720.3   844.1   807.1   746.3   917.3   859.9   772.7   
   Natural Gas . . . . . . . . . . . . . . . . . 311.8   420.5   411.5   393.9   480.8   463.9   440.2   527.7   509.6   474.3   
   Coal . . . . . . . . . . . . . . . . . . . . . . . 549.3   671.9   643.5   619.9   687.6   657.0   628.5   711.5   671.1   627.9   
   Other . . . . . . . . . . . . . . . . . . . . . . 0.0   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   0.1   
     Total . . . . . . . . . . . . . . . . . . . . . 1,510.8   1,866.3   1,809.1   1,734.3   2,012.5   1,928.1   1,815.1   2,156.6   2,040.7   1,875.0   

     Btu = British thermal unit.
     GDP = Gross domestic product.
     Note: Includes end-use, fossil electricity, and renewable technology assumptions.  Totals may not equal sum of components due to independent rounding. Data for 1999 are
model results and may differ slightly from official EIA data reports.  
     Source: Energy Information Administration, AEO2001 National Energy Modeling System runs LTRKITEN.D101800A, AEO2001.D101600A, and HTRKITEN.D101800A.
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Results from Side Cases

Table F6. Key Results for Nuclear Generation Cases
              (Gigawatts, Unless Otherwise Noted)

Net Summer Capability, Generation,
 Emissions,  and Fuel Prices 1999

Projections

2010 2020

Reference Low 
Nuclear

High 
Nuclear

Nuclear
Penetration Reference Low 

Nuclear
High 

Nuclear
Nuclear

Penetration

   Capability 
     Coal Steam . . . . . . . . . . . . . . . . . . . . . . . . . . 306.0 315.0 314.5 314.5 314.7 316.4 316.6 314.1 315.2
     Other Fossil Steam . . . . . . . . . . . . . . . . . . . . 138.2 120.4 120.2 120.3 120.2 116.1 116.0 116.1 116.0
     Combined Cycle . . . . . . . . . . . . . . . . . . . . . . 20.2 126.0 127.3 124.0 125.8 229.1 241.9 217.9 230.8
     Combustion Turbine/Diesel . . . . . . . . . . . . . . 75.2 164.1 165.7 165.2 163.7 210.7 215.0 210.1 209.3
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . 97.4 93.7 89.9 96.9 93.7 71.6 55.3 88.5 72.0
     Pumped Storage . . . . . . . . . . . . . . . . . . . . . . 19.3 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5
     Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.1 0.3 0.3 0.3 0.3
     Renewable Sources . . . . . . . . . . . . . . . . . . . 88.1 95.4 95.4 95.4 95.4 97.0 97.0 97.0 97.0
     Distributed Generation . . . . . . . . . . . . . . . . . 0.0 6.0 5.9 6.0 6.0 12.7 12.8 13.1 12.9
     Cogenerators/Other Generators1 . . . . . . . . . 52.6 64.5 64.5 64.5 64.5 72.2 72.2 72.2 72.2
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797.2 1004.8 1003.1 1006.4 1003.7 1145.6 1146.6 1148.8 1145.2

   Cumulative Additions
     Coal Steam . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 18.5 18.3 18.2 18.5 21.8 22.4 19.7 20.9
     Other Fossil Steam . . . . . . . . . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
     Combined Cycle . . . . . . . . . . . . . . . . . . . . . . 0.0 105.8 107.1 103.8 105.5 208.9 221.6 197.7 210.6
     Combustion Turbine/Diesel . . . . . . . . . . . . . . 0.0 93.8 95.2 94.7 93.2 141.2 145.4 140.4 139.6
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5
     Pumped Storage . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.1 0.3 0.3 0.3 0.3
     Renewable Sources . . . . . . . . . . . . . . . . . . . 0.0 6.9 6.9 6.9 6.9 8.5 8.5 8.5 8.5
     Distributed Generation . . . . . . . . . . . . . . . . . 0.0 6.0 5.9 6.0 6.0 12.7 12.8 13.1 12.9
     Cogenerators/Other Generators1 . . . . . . . . . 0.0 11.9 11.9 11.9 11.9 19.6 19.6 19.6 19.6
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 243.2 245.5 241.7 242.2 413.0 430.7 399.3 412.8

  Cumulative Retirements . . . . . . . . . . . . . . . . 0.0 40.3 44.7 37.5 40.8 69.4 86.3 52.8 69.8

   Generation by Fuel (billion kilowatthours)
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1833      2196   2200   2189   2195   2298   2321   2266   2292   
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . 100   17   17   17   17   19   21   17   19   
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . 371   900   911   886   900   1587   1686   1506   1589   
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . 730   720   706   741   720   574   450   688   578   
     Pumped Power . . . . . . . . . . . . . . . . . . . . . . . -1   -1   -1   -1   -1   -1   -1   -1   -1   
     Renewable Sources . . . . . . . . . . . . . . . . . . . 353   390   389   390   390   396   396   396   396   
     Distributed Generation . . . . . . . . . . . . . . . . . 0   3   3   3   3   6   6   6   6   
     Cogenerators/Other Generators1 . . . . . . . . . 307   375   375   375   375   427   427   427   427   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3693   4599   4599   4599   4599   5305   5306   5305   5305   

   Carbon Dioxide Emissions by
      Electric Generators (million metric
      tons carbon equivalent)2

     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.0  3.4 3.5 3.4 3.5 3.7 4.2 3.5 3.8
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . 45.8 101.8 103.1 100.5 102.0 166.3 175.4 158.8 166.3
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490.5 574.0 575.1 572.1 573.8 601.5 608.0 593.6 600.5
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.3 679.1 681.6 676.0 679.3 771.5 787.6 755.9 770.5

 Prices to Electric Generators
    (1999 dollars per million Btu)
    Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.50   4.11   4.10   4.11   4.10   4.35   4.25   4.42   4.34   
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . 2.55   3.03   3.05   3.02   3.03   3.59   3.89   3.39   3.59   
    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.21   1.05   1.05   1.05   1.05   0.98   0.99   0.98   0.98   

      1 Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power
to the grid.  Excludes off-grid photovoltaics and other generators not connected to the distribution or transmission systems. 
     2 Excludes cogenerators and other generators
        Note: Totals may not equal sum of components due to independent rounding. Data for 1999 are model results and may differ slightly from official EIA data reports.   Net summer
capability has been estimated for nonutility generators to be consistent with electric utility capability estimates. Side cases were run without the fully integrated modeling system,
so not all potential feedbacks were captured.
   Source: Energy Information Administration, AEO2001 National Energy Modeling System runs AEO2001.D101600A, LNUC01.D101700C, HNUC01.D101700B, and
ADVNUC1.D101700A.
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Results from Side Cases

 Table F7. Key Results for Electricity Demand Case

Net Summer Capability, Generation, Consumption,
Emissions, and Prices 1999

2005 2010 2020 Annual Growth
1999-2020

Reference
Case

High
Demand

Reference
Case

High
Demand

Reference
Case

High
Demand

Reference
Case

High
Demand

 Electricity Sales (billion kilowatthours) . . 3309 3,761  3,892  4,147  4,442  4,804  5,514  1.8% 2.5%
 Electricity Prices   
    (1999 cents per kilowatthour) . . . . . . . . . 6.7 6.2  6.3  5.9  6.0  6.0  6.4  -0.5%  -0.2%  

 
   Capability  (gigawatts)  
   Coal Steam . . . . . . . . . . . . . . . . . . . . . . . . . 306.0 300.9  301.0  315.0  332.0  316.4  385.0  0.2%  1.1%  
   Other Fossil Steam . . . . . . . . . . . . . . . . . . . 138.2 128.5  128.3  120.4  119.8  116.1  117.6  -0.8%  -0.8%  
   Combined Cycle . . . . . . . . . . . . . . . . . . . . . 20.2 49.5  51.4  126.0  146.6  229.1  275.5  12.2%  13.2%  
   Combustion Turbine/Diesel . . . . . . . . . . . . . 75.2 130.6  139.9  164.1  193.3  210.7  258.4  5.0%  6.1%  
   Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . 97.4 97.5  97.5  93.7  93.7  71.6  73.8  -1.5%  -1.3%  
   Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0  0.0  0.1  0.1  0.3  0.3  34.2%  34.2%  
   Renewable Sources/Pumped Storage . . . . 107.4 111.6  111.8  114.9  115.2  116.5  117.0  0.4%  0.4%  
   Distributed Generation . . . . . . . . . . . . . . . . 0.0 2.0  2.2  6.0  7.8  12.7  20.0  N/A N/A
   Cogenerators/Other Generators1 . . . . . . . . 52.6 60.3  60.3  64.5  64.5  72.2  72.2  1.5%  1.5%  
     Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797.2 880.9  892.4  1,004.8  1,073.1  1,145.6  1,319.9  1.7%  2.4%  

   Cumulative  Additions  (gigawatts)
   Coal Steam . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 2.4  2.8  18.5  35.8  21.8  90.7  N/A N/A
   Other Fossil Steam . . . . . . . . . . . . . . . . . . . 0.0 0.1  0.1  0.1  0.1  0.1  0.1  N/A N/A
   Combined Cycle . . . . . . . . . . . . . . . . . . . . . 0.0 29.3  31.2  105.8  126.4  208.9  255.3  N/A N/A
   Combustion Turbine/Diesel . . . . . . . . . . . . . 0.0 59.0  68.1  93.8  122.6  141.2  188.7  N/A N/A
   Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0  0.0  0.0  0.0  0.0  0.0  N/A N/A
   Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0  0.0  0.1  0.1  0.3  0.3  N/A N/A
   Renewable Sources/Pumped Storage . . . . 0.0 3.7  3.8  6.9  7.2  8.5  8.9  N/A N/A
   Distributed Generation . . . . . . . . . . . . . . . . 0.0 2.0  2.2  6.0  7.8  12.7  20.0  N/A N/A
   Cogenerators/Other Generators1 . . . . . . . . 0.0 7.7  7.7  11.9  11.9  19.6  19.6  N/A N/A
     Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 104.1  115.9  243.2  311.8  413.0  583.6  N/A N/A

 Generation by Fuel (billion kilowatthours)
   Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1833 2,085  2,128  2,196  2,372  2,298  2,833  1.1%  2.1%  
   Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . 100 32  43  17  22  19  31  -7.7%  -5.4%  
   Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . 371 584  670  900  1,032  1,587  1,767  7.2%  7.7%  
   Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . 730 740  740  720  720  574  591  -1.1%  -1.0%  
   Renewable Sources/Pumped Storage . . . . 352 369  369  389  391  395  398  0.5%  0.6%  
   Distributed Generation . . . . . . . . . . . . . . . . 0 1  1  3  3  6  9  N/A N/A
   Cogenerators/Other Generators1 . . . . . . . . 307 352  352  375  374  427  426  1.6%  1.6%  
     Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3693 4,163  4,304  4,599  4,914  5,305  6,054  1.7%  2.4%  

 
 Fossil Fuel Consumption by Electric
    Generators (quadrillion Btu)2

    Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . 1.08 0.32  0.44  0.16  0.21  0.18  0.29  -8.2%  -6.0%  
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . 3.85 5.45  6.27  7.07  8.01  11.55  12.63  5.4%  5.8%  
    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.78 21.40  21.89  22.41  24.03  23.46  27.55  1.1%  1.8%  

  
Carbon Dioxide Emissions by Electric   
   Generators (million metric tons
   carbon equivalent)2

     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . 20.0 6.7  9.3  3.4  4.4  3.7  6.1  -7.7%  -5.5%  
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . 45.8 78.5  90.4  101.8  115.3  166.3  181.8  6.3%  6.8%  
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490.5 547.9  560.4  574.0  615.6  601.5  707.0  1.0%  1.8%  
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.3 633.1  660.0  679.1  735.3  771.5  894.9  1.6%  2.3%  

 
 Prices to Electric Generators
    (1999 dollars per million Btu)
    Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . 2.50 3.70  3.64  4.11  3.98  4.35  4.33  2.7%  2.6%  
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . 2.55 2.88  3.11  3.03  3.35  3.59  4.29  1.6%  2.5%  
    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.21 1.13  1.14  1.05  1.06  0.98  0.99  -1.0%  -0.9%  

 
1 Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to

the grid.  Excludes off-grid photovoltaics and other generators not connected to the distribution or transmission systems.
     2 Excludes cogenerators and other generators

Btu = British thermal unit.
N/A = not applicable.

 Note:   Totals may not equal sum of components due to independent rounding. Data for 1999 are model results and may differ slightly from official EIA data reports.  Other
includes non-coal fossil steam, pumped storage, methane, propane and blast furnace gas.  Side case was run without the fully integrated modeling system, so not all potential
feedbacks were captured.
     Source: Energy Information Administration, AEO2001 National Energy Modeling System runs AEO2001.D101600A, and HDEM01.D101700A.
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Results from Side Cases

 Table  F8. Key Results for Electricity Sector Fossil Technology Cases
(Gigawatts, Unless Otherwise Noted) 

Net Summer Capability, Generation
Consumption, and Emissions 1999

2005 2010 2020

Low
Fossil

 Reference
Case

High
Fossil

Low
Fossil

 Reference
Case

High
Fossil

Low
Fossil

 Reference
Case

High
Fossil

   Capability
     Pulverized Coal . . . . . . . . . . . . . . . . . . . . . . . . 305.5 299.5 299.8 299.6 316.5 311.3 302.7 318.7 310.4 298.9
     Coal Gasification Combined-Cycle . . . . . . . . . 0.5 0.8 1.1 1.4 2.2 3.7 17.5 2.2 6.0 27.3
     Conventional Natural Gas Combined-Cycle . . 20.2 44.6 36.3 32.3 108.2 69.0 39.1 220.2 87.2 39.1
     Advanced Natural Gas Combined-Cycle . . . . 0.0 5.0 13.2 15.8 12.6 57.0 71.7 12.6 141.8 186.3
     Conventional Combustion Turbine . . . . . . . . . 75.2 131.5 127.0 123.6 165.7 152.3 148.5 198.5 184.4 171.3
     Advanced Combustion Turbine . . . . . . . . . . . . 0.0 1.1 3.6 9.2 3.1 11.8 26.8 3.1 26.3 53.8
     Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.3 0.3 0.3
     Nuclear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97.4 97.5 97.5 97.5 93.7 93.7 93.0 73.1 71.6 59.7
     Oil and Gas Steam . . . . . . . . . . . . . . . . . . . . . 138.2 128.3 128.5 128.3 119.8 120.4 120.2 115.6 116.1 115.2
     Renewable Sources/Pumped Storage . . . . . . 107.4 111.6 111.6 111.5 115.3 114.9 114.4 117.4 116.5 115.9
     Distributed Generation . . . . . . . . . . . . . . . . . . 0.0 2.3 2.0 1.7 7.0 6.0 4.9 13.3 12.7 10.2
     Cogenerators/Other Generators1 . . . . . . . . . . 52.6 60.3 60.3 60.3 64.5 64.5 64.5 72.2 72.2 72.2
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797.2 882.6 880.9 881.3 1008.8 1004.8 1003.7 1147.1 1145.6 1150.1

   Cumulative Additions
     Pulverized Coal . . . . . . . . . . . . . . . . . . . . . . . . 0.0 1.9 1.9 1.9 20.8 15.3 7.0 24.8 16.4 7.0
     Coal Gasification Combined-Cycle . . . . . . . . . 0.0 0.3 0.5 0.9 1.7 3.2 17.0 1.7 5.5 26.7
     Conventional Natural Gas Combined-Cycle . . 0.0 24.3 16.0 12.1 88.0 48.8 18.9 200.0 67.0 18.9
     Advanced Natural Gas Combined-Cycle . . . . 0.0 5.0 13.2 15.8 12.6 57.0 71.7 12.6 141.8 186.3
     Conventional Combustion Turbine . . . . . . . . . 0.0 59.7 55.4 51.9 95.3 82.1 78.1 129.0 114.9 101.6
     Advanced Combustion Turbine . . . . . . . . . . . . 0.0 1.1 3.6 9.2 3.1 11.8 26.8 3.1 26.3 53.8
     Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.3 0.3 0.3
     Nuclear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
     Oil and Gas Steam . . . . . . . . . . . . . . . . . . . . . 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
     Renewable Sources . . . . . . . . . . . . . . . . . . . . 0.0 3.7 3.7 3.6 7.3 6.9 6.4 9.4 8.5 7.9
     Distributed Generation . . . . . . . . . . . . . . . . . . 0.0 2.3 2.0 1.7 7.0 6.0 4.9 13.3 12.7 10.2
     Cogenerators/Other Generators1 . . . . . . . . . . 0.0 7.7 7.7 7.7 11.9 11.9 11.9 19.6 19.6 19.6
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0 106.1 104.1 104.8 247.8 243.2 242.9 413.7 413.0 432.3

   Cumulative Retirements . . . . . . . . . . . . . . . . . 0.0 25.6 25.1 25.6 41.2 40.3 41.6 68.9 69.4 84.5

   Generation by Fuel  (billion kilowatthours)
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1833   2088   2085   2082   2242   2196   2199   2346   2298   2305   
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100   32   32   31   18   17   17   20   19   15   
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 371   581   584   590   850   900   905   1519   1587   1672   
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . 730   740   740   740   720   720   718   586   574   491   
     Renewable Sources/Pumped Storage . . . . . . 353   369   369   367   392   389   385   401   395   391   
     Distributed Generation . . . . . . . . . . . . . . . . . . 0   1   1   1   3   3   2   6   6   5   
     Cogenerators/Other Generators1 . . . . . . . . . . 307   352   352   351   375   375   374   427   427   426   
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3693   4163   4163   4163   4600   4599   4600   5306   5305   5305   

   Fuel Consumption by Electric Generators
      (quadrillion Btu)2

     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.78   21.45   21.40   21.36   22.89   22.41   22.16   23.99   23.46   22.96   
     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.08   0.32   0.32   0.31   0.17   0.16   0.16   0.19   0.18   0.15   
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.85   5.52   5.45   5.39   7.03   7.07   6.79   11.73   11.55   10.53   
     Nuclear Power . . . . . . . . . . . . . . . . . . . . . . . . . 7.79   7.90   7.90   7.90   7.69   7.69   7.67   6.26   6.13   5.25   
     Renewable Sources . . . . . . . . . . . . . . . . . . . . 3.94   4.19   4.19   4.17   4.68   4.64   4.48   4.84   4.66   4.55   
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.44   39.38   39.26   39.13   42.47   41.98   41.26   47.01   45.98   43.43   

Carbon Dioxide Emissions by Electric
  Generators (million metric tons carbon
   equivalent)2

     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.0 6.8 6.7 6.6 3.5 3.4 3.3 3.9 3.7 3.0
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 45.8 79.4 78.5 77.6 101.3 101.8 97.8 168.9 166.3 151.6
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490.5 549.0 547.9 546.9 586.3 574.0 567.6 615.4 601.5 588.5
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.3 635.2 633.1 631.0 691.0 679.1 668.7 788.3 771.5 743.2

1 Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to
the grid.  Excludes off-grid photovoltaics and other generators not connected to the distribution or transmission systems.
     2 Excludes cogenerators and other generators.

Note: Totals may not equal sum of components due to independent rounding. Data for 1999 are model results and may differ slightly from official EIA data reports.   Net summer
capability has been estimated for nonutility generators to be consistent with electric utility capability estimates.  Side cases were run without the fully integrated modeling system,
so not all potential feedbacks were captured.

Source: Energy Information Administration, AEO2001 National Energy Modeling System runs LFOSS01.D101700A, AEO2001.D101600A, and HFOSS01.D101800B.
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Results from Side Cases

 Table F9. Key Results for High Renewable Energy Case

Capacity, Generation, and Emissions 1999
2010 2020

      Reference High      
Renewables Reference High       

Renewables

Renewable Capability (Gigawatts)
  Net Summer Capability

Electric Generators1

    Conventional Hydropower . . . . . . . . . . . . . . . . 78.14 78.74 78.74 78.74 78.74
    Geothermal2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.87 4.34 8.81 4.41 9.56
    Municipal Solid Waste3 . . . . . . . . . . . . . . . . . . . 2.59 4.20 4.49 4.72 5.02
    Wood and Other Biomass4 . . . . . . . . . . . . . . . . 1.52 2.04 2.04 2.37 3.22
    Solar Thermal . . . . . . . . . . . . . . . . . . . . . . . . . . 0.33 0.40 0.40 0.48 0.48
    Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . . 0.01 0.21 0.21 0.54 0.54
    Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.60 5.51 7.13 5.78 18.97
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88.07 95.44 101.81 97.04 116.52

Cogenerators5

     Municipal Solid Waste . . . . . . . . . . . . . . . . . . . 0.70 0.70 0.70 0.70 0.70
     Wood and Other Biomass . . . . . . . . . . . . . . . . 4.65 6.06 6.06 7.54 7.54
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.35 6.76 6.76 8.23 8.23

Other End-Use Generators6

      Conventional Hydropower . . . . . . . . . . . . . . . 0.99 0.99 0.99 0.99 0.99
      Geothermal . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00
      Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . 0.01 0.35 0.35 0.35 0.89
         Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00 1.34 1.34 1.34 1.88

Generation  (billion kilowatthours)

Electric Generators
    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1833 2196 2176 2298 2268
    Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 17 17 19 18
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 371 900 877 1587 1532
       Total Fossil . . . . . . . . . . . . . . . . . . . . . . . . . 2304 3112 3070 3903 3818

    Conventional Hydropower . . . . . . . . . . . . . . . . 307.43 298.99 298.99 297.94 297.95
    Geothermal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.07 25.27 60.48 25.83 66.38
    Municipal Solid Waste3 . . . . . . . . . . . . . . . . . . . 18.05 30.00 32.29 33.96 36.37
    Wood and Other Biomass4 . . . . . . . . . . . . . . . 9.49 21.59 23.63 22.15 22.93
        Dedicated Plants . . . . . . . . . . . . . . . . . . . . . 7.56 10.88 10.88 13.35 18.97
        Cofiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.93 10.71 12.75 8.80 3.95
    Solar Thermal . . . . . . . . . . . . . . . . . . . . . . . . . . 0.89 1.11 1.11 1.37 1.37
    Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . . 0.03 0.51 0.51 1.36 1.36
    Wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.46 12.33 18.44 13.10 64.17
       Total Renewable . . . . . . . . . . . . . . . . . . . . . 353.42 389.80 435.45 395.71 490.52

Cogenerators5

    Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 52 52 52 52
    Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 10 10 10 10
    Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . 206 257 256 299 298
       Total Fossil . . . . . . . . . . . . . . . . . . . . . . . . . 262 319 318 361 360

    Municipal Solid Waste . . . . . . . . . . . . . . . . . . . 4.03 4.03 4.03 4.03 4.03
    Wood and Other Biomass . . . . . . . . . . . . . . . . 27.08 35.01 35.01 43.52 43.52
        Total Renewables . . . . . . . . . . . . . . . . . . . . 31.11 39.03 39.03 47.55 47.55

Other End-Use Generators6

    Conventional Hydropower7 . . . . . . . . . . . . . . . . 4.57 4.43 4.43 4.41 4.41
    Geothermal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00
    Solar Photovoltaic . . . . . . . . . . . . . . . . . . . . . . 0.02 0.75 0.76 0.75 1.91
       Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.59 5.18 5.19 5.17 6.32

Carbon Dioxide Emissions by Electric
  Generators (million metric tons carbon
  equivalent)8

      Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.0 3.4 3.3 3.7 3.6
      Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . . . 45.8 101.8 99.2 166.3 159.6
      Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490.5 574.0 569.3 601.5 594.5
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.3 679.1 671.8 771.5 757.6

   1Includes grid-connected utilities and nonutilities other than cogenerators. These nonutility facilities include small power producers and exempt wholesale generators.
   2Includes hydrothermal resources only (hot water and steam).
   3Includes landfill gas.
   4Includes projections for energy crops after 2010.
   5Cogenerators produce electricity and other useful thermal energy. 
   6Includes small on-site generating systems in the residential, commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to
the grid.  Excludes off-grid photovoltaics and other generators not connected to the distribution or transmission systems.
  7Represents own-use industrial hydroelectric power.
  8Excludes cogenerators and other generators.
   Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.  Side case
was run without the fully integrated modeling system, so not all potential feedbacks were captured.
  Source:  Energy Information Administration, AEO2001 National Energy Modeling System runs AEO2001.D101600A, and HIRENEW.D101800A.
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Results from Side Cases

  Table F10. Total Energy Supply and Disposition Summary, Oil and Gas Technological 
Progress Cases
(Quadrillion Btu per Year, Unless Otherwise Noted)

Supply, Disposition, and Prices 1999

Projections

2010 2015 2020

Slow  
Technology

Progress
Reference

Rapid
Technology

Progress

Slow
Technology

Progress
Reference

Rapid
Technology

Progress

Slow
Technology

Progress
Reference

Rapid
Technology

Progress

 

   Production
     Crude Oil and Lease Condensate . . . 12.45 10.31 10.90 11.42 9.95 10.76 11.44 9.79 10.69 11.41
     Natural Gas Plant Liquids . . . . . . . . . 2.62 3.27 3.33 3.37 3.61 3.73 3.80 3.83 4.10 4.25
     Dry Natural Gas . . . . . . . . . . . . . . . . . 19.16 23.35 23.74 24.01 26.11 26.92 27.47 27.82 29.79 30.92
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . 23.09 26.36 26.06 25.88 26.85 26.42 26.06 27.60 26.95 26.28
     Nuclear Power . . . . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.69 6.82 6.82 6.82 6.20 6.13 6.05
     Renewable Energy1 . . . . . . . . . . . . . . 6.58 7.77 7.82 7.77 8.06 8.12 8.06 8.30 8.31 8.33
     Other2 . . . . . . . . . . . . . . . . . . . . . . . . 1.65 0.30 0.30 0.35 0.32 0.32 0.32 0.33 0.34 0.33
         Total . . . . . . . . . . . . . . . . . . . . . . . 73.35 79.05 79.85 80.48 81.71 83.10 83.97 83.87 86.30 87.57

  Imports
     Crude Oil3 . . . . . . . . . . . . . . . . . . . . . 18.96 25.87 25.15 24.59 26.71 25.94 25.26 27.32 26.44 25.69
     Petroleum Products4 . . . . . . . . . . . . . 4.14 6.50 6.49 6.44 8.78 8.46 8.32 11.67 10.69 10.46
     Natural Gas . . . . . . . . . . . . . . . . . . . . 3.63 5.59 5.61 5.61 6.10 6.17 6.22 6.33 6.58 6.69
     Other Imports5 . . . . . . . . . . . . . . . . . . 0.62 0.89 0.89 0.89 0.88 0.88 0.88 0.94 0.94 0.94
         Total . . . . . . . . . . . . . . . . . . . . . . . 27.35 38.85 38.14 37.53 42.46 41.44 40.67 46.26 44.64 43.77

  Exports
     Petroleum6 . . . . . . . . . . . . . . . . . . . . . 1.98 1.79 1.78 1.79 1.83 1.83 1.85 1.92 1.91 1.93
     Natural Gas . . . . . . . . . . . . . . . . . . . . 0.17 0.43 0.43 0.43 0.53 0.53 0.53 0.63 0.63 0.63
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . 1.48 1.45 1.46 1.45 1.35 1.35 1.35 1.41 1.41 1.41
         Total . . . . . . . . . . . . . . . . . . . . . . . 3.62 3.68 3.67 3.67 3.71 3.72 3.73 3.96 3.95 3.97

  Consumption
     Petroleum Products8 . . . . . . . . . . . . . 38.03 44.48 44.41 44.38 47.63 47.50 47.45 51.20 50.59 50.47
     Natural Gas . . . . . . . . . . . . . . . . . . . . 21.95 28.34 28.75 29.02 31.52 32.39 33.00 33.36 35.57 36.82
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . 21.43 25.44 25.15 24.96 26.12 25.68 25.30 26.84 26.20 25.53
     Nuclear Power . . . . . . . . . . . . . . . . . . 7.79 7.69 7.69 7.69 6.82 6.82 6.82 6.20 6.13 6.05
     Renewable Energy1 . . . . . . . . . . . . . . 6.59 7.78 7.83 7.77 8.07 8.13 8.06 8.31 8.31 8.34
     Other9 . . . . . . . . . . . . . . . . . . . . . . . . 0.34 0.31 0.31 0.31 0.23 0.23 0.23 0.23 0.23 0.23
       Total . . . . . . . . . . . . . . . . . . . . . . . . 96.14 114.05 114.14 114.13 120.38 120.75 120.87 126.15 127.03 127.43

  Net Imports - Petroleum . . . . . . . . . . . 21.12 30.57 29.86 29.24 33.65 32.57 31.73 37.07 35.22 34.21

  Prices (1999 dollars per unit)
   World Oil Price (dollars per barrel)10 . . 17.35 21.37 21.37 21.37 21.89 21.89 21.89 22.41 22.41 22.41
   Gas Wellhead Price (dollars per Mcf)11 2.08 2.92 2.69 2.54 3.32 2.83 2.54 4.23 3.13 2.50
   Coal Minemouth Price (dollars per ton) 16.98 13.95 13.83 13.73 13.18 13.38 13.26 12.71 12.70 12.77
   Average Electric Price (cents per Kwh) 6.7 6.0   5.9   5.8   6.1   5.9   5.8   6.5   6.0   5.7   

Carbon Dioxide Emissions (million
metric tons carbon equivalent) . . . . . . 1510.8 1812.0   1809.1   1807.5   1929.8   1928.1   1926.6   2037.7   2040.6   2039.1   

1Includes  grid-connected electricity from conventional  hydroelectric;  wood and wood waste; landfill gas; 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 electricity imports using renewable sources and nonmarketed renewable energy.

2Includes liquid hydrogen, methanol, supplemental natural gas, and some domestic inputs to refineries.
3Includes imports of crude oil for the Strategic Petroleum Reserve.
4Includes imports of finished petroleum products, imports of unfinished oils, alcohols, ethers, and blending components.
5Includes coal, coal coke (net), and electricity (net).
6Includes crude oil and petroleum products.
7Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.
8Includes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids for blending, such as ethanol.
9Includes net electricity imports, methanol, and liquid hydrogen.
10Average refiner acquisition cost for imported crude oil.
11Represents lower 48 onshore and offshore supplies.
Btu = British thermal unit.
Mcf = Thousand cubic feet.
Kwh = Kilowatthour.
Note: Totals may not equal sum of components due to independent rounding. Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 natural gas values: Energy Information Administration (EIA), Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999 petroleum values:

EIA, Petroleum Supply Annual 1999, DOE/EIA-0340(99/1) (Washington, DC, June 2000).  Other 1999 values: EIA, Annual Energy Review 1999, DOE/EIA-0384(99) (Washington,
DC, July 2000) and  EIA, Quarterly Coal Report, DOE/EIA-0121(2000/1Q) (Washington, DC, August 2000) Projections: EIA, AEO2001 National Energy Modeling System runs
OGLTEC.D101600A, AEO2001.D101600A, and OGHTEC.D101600A.    
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Results from Side Cases

 Table F11. Natural Gas Supply and Disposition, Oil and Gas Technological Progress Cases
(Trillion Cubic Feet per Year, Unless Otherwise Noted)

Supply, Disposition, and Prices 1999

Projections

2010 2015 2020

Slow  
Technology

Progress
Reference

Rapid
Technology

Progress

Slow
Technology

Progress
Reference

Rapid
Technology

Progress

Slow
Technology

Progress
Reference

Rapid
Technology

Progress

Lower 48 Average Wellhead Price
(1999 dollars per thousand cubic feet) 2.08 2.92 2.69 2.54 3.32 2.83 2.54 4.23 3.13 2.50

Dry Gas Production1

   U.S. Total . . . . . . . . . . . . . . . . . . . . . . 18.67 22.75 23.14 23.40 25.44 26.24 26.78 27.11 29.04 30.14
     Lower 48 Onshore . . . . . . . . . . . . . . . 12.83 15.96 16.29 16.45 17.96 19.04 19.91 19.34 21.26 23.06
        Associated-Dissolved . . . . . . . . . . . 1.80 1.32 1.33 1.34 1.28 1.32 1.35 1.35 1.38 1.43
        Non-Associated . . . . . . . . . . . . . . . 11.03 14.64 14.96 15.11 16.67 17.72 18.55 17.99 19.88 21.63
            Conventional . . . . . . . . . . . . . . . 6.64 8.27 8.30 8.48 9.42 10.37 10.73 10.31 11.38 11.98
            Unconventional . . . . . . . . . . . . . . 4.39 6.38 6.66 6.63 7.25 7.36 7.82 7.68 8.51 9.66
     Lower 48 Offshore . . . . . . . . . . . . . . . 5.43 6.29 6.34 6.45 6.95 6.66 6.33 7.21 7.21 6.51
         Associated-Dissolved . . . . . . . . . . 0.93 1.05 1.08 1.10 1.00 1.04 1.06 0.98 1.01 1.03
         Non-Associated . . . . . . . . . . . . . . . 4.50 5.24 5.26 5.35 5.95 5.63 5.27 6.23 6.19 5.47
     Alaska . . . . . . . . . . . . . . . . . . . . . . . . 0.42 0.50 0.50 0.50 0.54 0.54 0.54 0.57 0.57 0.57

Supplemental Natural Gas2 . . . . . . . . . . . . . . . . 0.10 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06

Net Imports . . . . . . . . . . . . . . . . . . . . . . 3.38 5.04 5.06 5.06 5.44 5.50 5.56 5.56 5.80 5.91

Total Supply . . . . . . . . . . . . . . . . . . . . . 22.15 27.85 28.25 28.52 30.93 31.80 32.39 32.73 34.90 36.10

Consumption by Sector
     Residential . . . . . . . . . . . . . . . . . . . . . 4.72 5.49 5.54 5.58 5.72 5.83 5.90 5.90 6.14 6.29
     Commercial . . . . . . . . . . . . . . . . . . . . 3.07 3.74 3.78 3.81 3.86 3.94 3.99 3.83 4.02 4.13
     Industrial3 . . . . . . . . . . . . . . . . . . . . . . 7.95 9.28 9.33 9.37 9.61 9.76 9.84 9.79 10.18 10.33
     Electric Generators4 . . . . . . . . . . . . . 3.78 6.71 6.94 7.08 8.86 9.30 9.65 10.15 11.34 12.05
     Lease and Plant Fuel5 . . . . . . . . . . . . 1.23 1.47 1.49 1.50 1.64 1.68 1.71 1.75 1.84 1.89
     Pipeline Fuel . . . . . . . . . . . . . . . . . . . 0.64 0.86 0.87 0.89 0.94 0.97 0.99 1.00 1.06 1.10
     Transportation6 . . . . . . . . . . . . . . . . . 0.02 0.09 0.09 0.09 0.13 0.13 0.13 0.15 0.15 0.16
        Total . . . . . . . . . . . . . . . . . . . . . . . . 21.41 27.65 28.05 28.31 30.76 31.61 32.21 32.57 34.73 35.95
      
Discrepancy7 . . . . . . . . . . . . . . . . . . . . . 0.74 0.20 0.21 0.21 0.18 0.18 0.18 0.17 0.17 0.15

Lower 48 End of Year Reserves . . . . . 157.41 165.16 174.82 181.81 169.68 183.82 205.02 166.49 190.07 223.21
   1Marketed production (wet) minus extraction 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.
   3Includes consumption by cogenerators.
   4Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale
generators.
   5Represents natural gas used in the field gathering and processing plant machinery.
   6Compressed 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, 1999 values include net storage injections.
   Btu = British thermal unit.
   Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
  Sources:  1999 transportation sector consumption: Energy Information Administration (EIA), AEO2001 National Energy Modeling System runs OGLTEC.D101600A,
AEO2001.D101600A, and OGHTEC.D101600A.  1999 natural gas lower 48 average wellhead price, Alaska and total natural gas production, and supplemental gas supplies:  
EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000).  Other 1999 consumption: EIA, Short-Term Energy Outlook, September 2000,  
http://www.eia.doe.gov/pub/forecasting/steo/oldsteos/sep00.pdf  with adjustments to end-use sector consumption levels for consumption of natural gas by electric wholesale
generators based on EIA, AEO2001 National Energy Modeling System runs OGLTEC.D101600A, AEO2001.D101600A, and OGHTEC.D101600A. Other 1999 values and
projections:  EIA, AEO2001 National Energy Modeling System runs OGLTEC.D101600A, AEO2001.D101600A, and OGHTEC.D101600A.
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Results from Side Cases

 Table F12. Crude Oil Supply and Disposition, Oil and Gas Technological Progress Cases 
(Million Barrels per Day, Unless Otherwise Noted)

Supply, Disposition, and Prices 1999

Projections

2010 2015 2020

Slow  
Technology

Progress
Reference

Rapid
Technology

Progress

Slow
Technology

Progress
Reference

Rapid
Technology

Progress

Slow
Technology

Progress
Reference

Rapid
Technology

Progress

World Oil Price
(1999 dollars per barrel) . . . . . . . . . . . . 17.35 21.37 21.37 21.37 21.89 21.89 21.89 22.41 22.41 22.41

Production1

  U.S. Total . . . . . . . . . . . . . . . . . . . . . . . 5.88 4.87 5.15 5.40 4.70 5.08 5.41 4.63 5.05 5.39
    Lower 48 Onshore . . . . . . . . . . . . . . . 3.27 2.37 2.46 2.54 2.34 2.52 2.70 2.42 2.64 2.85
      Conventional . . . . . . . . . . . . . . . . . . 2.59 1.77 1.79 1.82 1.72 1.78 1.86 1.83 1.92 2.04
      Enhanced Oil Recovery . . . . . . . . . . 0.68 0.60 0.66 0.72 0.62 0.74 0.84 0.59 0.72 0.81
    Lower 48 Offshore . . . . . . . . . . . . . . . 1.56 1.89 2.05 2.18 1.71 1.86 1.96 1.61 1.77 1.85
    Alaska . . . . . . . . . . . . . . . . . . . . . . . . . 1.05 0.61 0.64 0.68 0.66 0.70 0.75 0.59 0.64 0.69

Net Crude Imports . . . . . . . . . . . . . . . . 8.61 11.89 11.54 11.28 12.28 11.91 11.58 12.57 12.14 11.78
Other Crude Supply . . . . . . . . . . . . . . . 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Crude Supply . . . . . . . . . . . . . . . 14.80 16.76 16.69 16.67 16.98 16.99 16.99 17.19 17.19 17.17

Natural Gas Plant Liquids . . . . . . . . . . 1.85 2.31 2.35 2.37 2.55 2.63 2.68 2.70 2.89 3.00
Other Inputs2 . . . . . . . . . . . . . . . . . . . . . 0.60 0.20 0.20 0.22 0.21 0.21 0.22 0.22 0.23 0.23
Refinery Processing Gain3 . . . . . . . . . 0.89 1.05 1.02 1.01 1.08 1.06 1.04 1.13 1.10 1.08

Net Product Imports4 . . . . . . . . . . . . . . 1.30 2.36 2.38 2.36 3.46 3.33 3.27 4.83 4.37 4.27

Total Primary Supply5 . . . . . . . . . . . . . 19.44 22.68 22.64 22.63 24.28 24.21 24.19 26.08 25.79 25.74

Refined Petroleum Products Supplied
  Residential and Commercial . . . . . . . . 1.10 1.07 1.06 1.06 1.04 1.04 1.04 1.02 1.02 1.02
  Industrial6 . . . . . . . . . . . . . . . . . . . . . . . 5.16 5.60 5.58 5.57 5.94 5.89 5.87 6.36 6.23 6.19
  Transportation . . . . . . . . . . . . . . . . . . . 12.86 15.99 15.98 15.98 17.26 17.26 17.26 18.49 18.50 18.50
  Electric Generators7 . . . . . . . . . . . . . . . 0.38 0.08 0.07 0.07 0.09 0.07 0.07 0.24 0.08 0.06
      Total . . . . . . . . . . . . . . . . . . . . . . . . . 19.50 22.73 22.70 22.68 24.33 24.26 24.24 26.12 25.83 25.77

Discrepancy8 . . . . . . . . . . . . . . . . . . . . . -0.07 -0.06 -0.06 -0.06 -0.05 -0.05 -0.05 -0.05 -0.04 -0.04

Lower 48 End of Year Reserves 
(billion barrels)1 . . . . . . . . . . . . . . . . . . 18.33 13.28 13.92 14.53 12.48 13.50 14.40 12.32 13.48 14.41

 1Includes lease condensate.
2Includes alcohols, ethers, petroleum product stock withdrawals, domestic sources of blending components, and other hydrocarbons.
3Represents volumetric gain in refinery distillation and cracking processes.
4Includes net imports of finished petroleum products, unfinished oils, other hydrocarbons, alcohols, ethers, and blending components.
5Total crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net petroleum imports.
6Includes consumption by cogenerators.
7Includes all electric power generators except cogenerators, which produce electricity and other useful thermal energy.  Includes small power producers and exempt wholesale

generators.
8Balancing item. Includes unaccounted for supply, losses and gains.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports. 
Sources:  1999 product supplied data from Table A2.  Other 1999 data: Energy Information Administration (EIA), Petroleum Supply Annual 1999, DOE/EIA-0340(99/1)

(Washington, DC, June 2000). Projections:  EIA, AEO2001 National Energy Modeling System runs OGLTEC.D101600A, AEO2001.D101600A, and OGHTEC.D101600A.
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 Table F13. Petroleum and Natural Gas Supply and Disposition, Oil and Gas Resource Cases

Supply, Disposition, and Prices 1999

Projections

2010 2015 2020

Low
Resource Reference High

Resource
Low

Resource Reference High
Resource

Low
Resource Reference High

Resource

Crude Oil

World Oil Price 
(1999 dollars per barrel) . . . . . . . . . . . . 17.35 21.37 21.37 21.37 21.89 21.89 21.89 22.41 22.41 22.41

Petroleum Supply and Disposition
(million barrels per day)

   Crude Oil Production1 . . . . . . . . . . . . . 5.88 4.86 5.15 5.41 4.78 5.08 5.31 4.58 5.05 5.45
      Onshore . . . . . . . . . . . . . . . . . . . . . . 3.27 2.32 2.46 2.58 2.29 2.52 2.70 2.38 2.64 2.97
      Offshore . . . . . . . . . . . . . . . . . . . . . . 1.56 1.94 2.05 2.16 1.83 1.86 1.87 1.64 1.77 1.79
       Alaska . . . . . . . . . . . . . . . . . . . . . . . 1.05 0.60 0.64 0.67 0.66 0.70 0.74 0.57 0.64 0.70
   Net Crude Oil Imports . . . . . . . . . . . . . 8.61 11.91 11.54 11.24 12.21 11.91 11.68 12.70 12.14 11.72
   Natural Gas Plant Liquids . . . . . . . . . . 1.85 2.22 2.35 2.42 2.43 2.63 2.72 2.45 2.89 3.02
   Net Petroleum Product Imports2 . . . . . 1.30 2.48 2.38 2.35 3.60 3.33 3.23 5.32 4.37 4.24
   Other Petroleum Supply3 . . . . . . . . . . . 1.79 1.26 1.22 1.21 1.32 1.27 1.25 1.40 1.33 1.30
Total Primary Supply . . . . . . . . . . . . . . 19.44 22.73 22.64 22.63 24.33 24.21 24.19 26.44 25.79 25.74

Refined Petroleum Products Supplied 19.50 22.79 22.70 22.68 24.38 24.26 24.23 26.49 25.83 25.77

Discrepancy4 . . . . . . . . . . . . . . . . . . . . . -0.07 -0.06 -0.06 -0.05 -0.05 -0.05 -0.04 -0.05 -0.04 -0.03

Lower 48 End of Year Reserves
(billion barrels)1 . . . . . . . . . . . . . . . . . . 18.33 13.37 13.92 14.51 12.77 13.50 14.01 12.13 13.48 14.46

Natural Gas

Lower 48 Average Wellhead Price
(1999 dollars per thousand cubic feet) 2.08 3.16 2.69 2.44 3.54 2.83 2.55 4.53 3.13 2.62

Natural Gas Supply and Disposition
(trillion cubic feet)

   Dry Gas Production5 . . . . . . . . . . . . . . 18.67 21.83 23.14 23.86 24.26 26.24 27.14 24.60 29.04 30.38
      Onshore . . . . . . . . . . . . . . . . . . . . . . 12.83 15.06 16.29 16.64 16.76 19.04 20.21 18.26 21.26 22.92
         Conventional . . . . . . . . . . . . . . . . . 8.43 9.63 9.63 9.86 10.96 11.68 12.30 11.85 12.75 13.39
         Unconventional . . . . . . . . . . . . . . . 4.39 5.43 6.66 6.78 5.81 7.36 7.91 6.40 8.51 9.54
      Offshore . . . . . . . . . . . . . . . . . . . . . . 5.43 6.26 6.34 6.71 6.96 6.66 6.40 5.77 7.21 6.88
      Alaska . . . . . . . . . . . . . . . . . . . . . . . . 0.42 0.50 0.50 0.50 0.54 0.54 0.54 0.57 0.57 0.57
   Supplemental Natural Gas6 . . . . . . . . . 0.10 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
   Net Imports . . . . . . . . . . . . . . . . . . . . . 3.38 5.63 5.06 4.90 6.21 5.50 5.35 6.69 5.80 5.70
Total Supply . . . . . . . . . . . . . . . . . . . . . 22.15 27.51 28.25 28.81 30.53 31.80 32.54 31.35 34.90 36.13

Natural Gas Consumption . . . . . . . . . . 21.41 27.31 28.05 28.60 30.34 31.61 32.35 31.19 34.73 35.97
      
Discrepancy7 . . . . . . . . . . . . . . . . . . . . . 0.74 0.21 0.21 0.21 0.19 0.18 0.19 0.15 0.17 0.16

Lower 48 End of Year Reserves . . . . . 157.41 154.74 174.82 182.46 159.18 183.82 196.95 148.41 190.07 210.80

Carbon Dioxide Emissions (million
metric tons carbon equivalent) . . . . . . 1510.8 1806.0   1809.1   1807.6   1924.3   1928.1   1926.2   2033.4   2040.6   2039.1   

1Includes lease condensate.
2Includes net imports of finished petroleum products, unfinished oils, other hydrocarbons, alcohols, ethers, and blending components.
3Includes refinery processing gain, strategic petroleum reserve stock additions plus unaccounted for crude oil and crude stock withdrawals minus crude products supplied, alcohols,

ethers, petroleum product stock withdrawals, domestic sources of blending components, and other hydrocarbons.
4Balancing item. Includes unaccounted for supply, losses and gains.
5Marketed production (wet) minus extraction losses.
6Synthetic 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.
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, 1999 values include net storage injections.
Note: Totals may not equal sum of components due to independent rounding.  Data for 1999 are model results and may differ slightly from official EIA data reports.
Sources: 1999 petroleum supply:  Energy Information Administration (EIA), Petroleum Supply Annual 1999, DOE/EIA-0340(99/1) (Washington, DC, June 2000).  1999 natural

gas lower 48 average wellhead price, production, and supplemental natural gas: EIA, Natural Gas Monthly, DOE/EIA-0130(2000/06) (Washington, DC, June 2000). 1999 carbon
dioxide emissions:  EIA, Emissions of Greenhouse Gases in the United States 1999, DOE/EIA-0573(99) (Washington, DC, October 2000).  Other 1999 values: EIA, Office of
Integrated Analysis and Forecasting.   Projections:  EIA, AEO2001 National Energy Modeling System runs OGLRES.D111400A, AEO2001.D101600A, and OGHRES.D111400A.



Energy Information Administration / Annual Energy Outlook 2001 229

Results from Side Cases

Table F14.  Key Results for MTBE Reduction Case

        Change in Gasoline Blending, Imports, and Prices 1999

2004 2005 2006

Reference
Case

MTBE 
Ban

Change 
from

Reference
Reference

Case
MTBE 

Ban

Change 
from

Reference
Reference

Case
MTBE 

Ban

Change 
from

Reference

MTBE Blended with Gasoline 
(thousand barrels per day) . . . . . . . . . . . . . . . . . . . . . . . 281    214  0  -214  220  0  -220  223  0  -223  

Ethanol Blended with Gasoline 
(thousand barrels per day)
      United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91    139  194  55  144  196  52  145  198  53  
      California . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N/A 68  36  -32  70  37  -33  70  37  -33  

Net Petroleum Product Imports 
(million barrels per day) . . . . . . . . . . . . . . . . . . . . . . . . . . 1.30    1.51  1.68  0.17  1.56  1.76  0.2  1.74  1.89  0.15  

  
Net Crude Oil Imports
(million barrels per day) . . . . . . . . . . . . . . . . . . . . . . . . . . 8.61    10.24  10.06  -0.18  10.59  10.37  -0.22  10.89  10.74  -0.15  

Gasoline Prices (1999 cents per gallon)
   National Average Gasoline Price . . . . . . . . . . . . . . . . . . 118    132  136  4  133  136  3  135  139  4  
   National Average Reformulated Gasoline Price . . . . . . . 125    139  147  8  139  147  8  142  151  9  

      MTBE = Methyl tertiary butyl ether.
      N/A = Not applicable.
      Note:  Side case was run without the fully integrated modeling system, so not all potential feedbacks are captured.
      Source: Energy Information Administration, AEO2001 National Energy Modeling System runs AEO2001.D101600A  and MTBEBAN5.D101900A.

Table F15. Key Results for Coal Mining Cost Cases

Prices, Productivity, Wages, and Emissions 1999
2005 2010 2020

Low
Cost

Reference
Case

High 
Cost

Low 
Cost

Reference
Case

High 
Cost

Low 
Cost

Reference
Case

High
 Cost

Minemouth Price 
   (1999 dollars per short ton) . . . . . . . . . . . 16.98  13.90  14.68  15.39  12.48  13.83  14.99  10.84  12.70  15.18  

Delivered Price to Electric Generators
  (1999 dollars per million Btu) . . . . . . . . . . 1.21  1.10  1.13  1.17  0.99  1.05  1.12  0.88  0.98  1.11  

Labor Productivity
  (short tons per miner per hour) . . . . . . . . 6.59  9.16  8.30  7.50  10.98  9.16  7.75  14.20  10.31  7.47  

Labor Productivity 
  (average annual growth from 1999) . . . . . N/A 5.6  3.9  2.2  4.8  3.0  1.5  3.7  2.2  0.6  

Average Coal Miner Wage 
   (1999 dollars per hour) . . . . . . . . . . . . . . . 19.34  18.77  19.34  19.93  18.30  19.34  20.43  17.41  19.34  21.48  

Average Coal Miner Wage  
  (average annual growth from 1999) . . . . . N/A -0.5  0.0  0.5  -0.5  0.0  0.5  -0.5  0.0  0.5  

Carbon Dioxide Emissions by
   Electric Generators (million
   metric tons carbon equivalent)1

     Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . 20.0  6.6  6.7  6.7  3.4  3.4  3.5  3.7  3.7  3.8  
     Natural Gas . . . . . . . . . . . . . . . . . . . . . . . . 45.8  77.9  78.5  78.5  100.5  101.8  103.6  164.6  166.3  169.0  
     Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490.5  549.6  547.9  548.0  577.7  574.0  569.3  606.6  601.5  592.9  
        Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.3  634.1  633.1  633.2  681.6  679.1  676.4  775.0  771.5  765.7  

Electric Generator Capability
  (gigawatts) . . . . . . . . . . . . . . . . . . . . . . . . . 744.6  819.1  818.6  819.2  933.5  934.3  933.1  1059.5  1060.7  1059.5  

    1 Excludes cogenerators and other generators.
    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.  Totals may not equal sum of components due to independent
rounding. Data for 1999 are model results and may differ slightly from official EIA data reports.  
    Source:  Energy Information Administration, AEO2001 National Energy Modeling  System runs LMCST01.D101900A, AEO2001.D101600A, and HMCST01.D101900A.



The National Energy Modeling System

The projections in the Annual Energy Outlook 2001

(AEO2001) are generated from the National Energy

Modeling System (NEMS), developed and main-

tained by the Office of Integrated Analysis and Fore-

casting of the Energy Information Administration

(EIA). In addition to its use in the development of the

AEO 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 govern-

ment agencies and outside organizations.

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

energy supply and demand, accounting for economic

competition among the various energy fuels and

sources. The time horizon of NEMS is the midterm

period, approximately 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 nine 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 aggregations of

the Petroleum Administration for Defense Districts

for refineries.

NEMS is organized and implemented as a modular

system. The modules represent each of the fuel sup-

ply markets, conversion sectors, and end-use con-

sumption 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 prod-

uct, 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

availability.

The integrating module controls the execution of

each of the component modules. To facilitate modu-

larity, 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, permitting the use of the methodology and

level of detail most appropriate for each energy sec-

tor. NEMS calls each supply, conversion, and

end-use demand module in sequence until the deliv-

ered 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 imports, and several mac-

roeconomic indicators.

Each NEMS component also represents the impacts

and costs of legislation and environmental regula-

tions that affect that sector and reports key emis-

sions. NEMS represents current legislation and

environmental regulations as of July 1, 2000, such as

the Clean Air Act Amendments of 1990 (CAAA90)

and the costs of compliance with other regulations.

In general, the AEO2001 projections were prepared

by using the most current data available as of July

31, 2000. At that time, most 1999 data were avail-

able, but only partial 2000 data were available. Car-

bon dioxide emissions were calculated by using

carbon dioxide coefficients from the EIA report,

Emissions of Greenhouse Gases in the United States

1999, published in October 2000 [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 transportation

demand sector in AEO2001 includes electricity used

by railroads, which is included in the commercial

sector in EIA’s consumption data publications. Also,

the State Energy Data Report classifies energy con-

sumed by independent power producers, exempt

wholesale generators, and cogenerators as industrial

consumption, whereas AEO2001 includes cogenera-

tion in the industrial or commercial sector and other

nonutility generators in the electricity sector. Foot-

notes in the appendix tables of this report indicate

the definitions and sources of all historical data.
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The AEO2001 projections for 2000 and 2001 incorpo-

rate short-term projections from EIA’s September

2000 Short-Term Energy Outlook (STEO). For short-

term energy projections, readers are referred to the

monthly updates of the STEO [2].

Component modules

The component modules of NEMS represent the

individual supply, demand, and conversion sectors of

domestic energy markets and also include interna-

tional 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 consumption.

Macroeconomic Activity Module

The Macroeconomic Activity Module provides a set of

essential macroeconomic drivers to the energy mod-

ules and a macroeconomic feedback mechanism

within NEMS. Key macroeconomic variables include

gross domestic product (GDP), interest rates, dispos-

able income, and employment. Industrial drivers are

calculated for 35 industrial sectors. This module is a

kernel regression representation of the Standard

and Poor’s DRI Macroeconomic 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 five categories of

imported crude oil for the Petroleum Market Module

of NEMS, in response to changes in U.S. import

requirements. International petroleum product sup-

ply 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 vehicle

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

technologies and effects of both building shell and

appliance standards. Both modules include a repre-

sentation of distributed generation.

Industrial Demand Module

The Industrial Demand Module forecasts the con-

sumption of energy for heat and power and for

feedstocks 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

industries are classified into three groups—energy-

intensive, non-energy-intensive, and nonmanufac-

turing. Of the eight energy-intensive industries,

seven are modeled in the Industrial Demand Module

with components for boiler/steam/cogeneration,

buildings, and process/assembly use of energy. A

representation of cogeneration and a recycling com-

ponent are also included. The use of energy for petro-

leum refining is modeled in the Petroleum Market

Module, and the projected consumption is included

in the industrial totals.

Transportation Demand Module

The Transportation Demand Module forecasts con-

sumption of transportation sector fuels, including

petroleum products, electricity, methanol, ethanol,

compressed natural gas, and hydrogen by transpor-

tation mode, vehicle vintage, and size class, subject

to delivered prices of energy fuels and macro-

economic variables representing disposable personal

income, GDP, population, 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 penetration of alternative-fuel vehicles.

Major Assumptions for the Forecasts
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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

renewables; macroeconomic variables for costs of

capital and domestic investment; and electricity load

shapes and demand. There are three primary

submodules—capacity planning, fuel dispatching,

and finance and pricing. Nonutility generation,

distributed generation, and transmission and trade

are represented in the planning and dispatching

submodules. The levelized fuel cost of uranium fuel

for nuclear generation is directly incorporated

into the Electricity Market Module. All CAAA90

compliance options are explicitly represented in the

capacity expansion and dispatch decisions. New

generating technologies for fossil fuels, nuclear, and

renewables compete directly in the decisions.

Renewable Fuels Module

The Renewable Fuels Module (RFM) includes

submodules that provide the representation of the

supply response for biomass (including wood, energy

crops, and biomass co-firing), geothermal, municipal

solid waste (including landfill gas), solar thermal,

solar photovoltaics, and wind energy. The RFM con-

tains natural resource supply estimates represent-

ing the regional opportunities for renewable energy

development.

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

coalbeds and low-permeability formations of sand-

stone and shale. This framework analyzes cash flow

and profitability to compute investment and drilling

in each of the supply sources, subject to the prices for

crude oil and natural gas, the domestic recoverable

resource base, and technology. Oil and gas produc-

tion functions are computed at a level of 12 supply

regions, including 3 offshore and 3 Alaskan regions.

This module also represents foreign sources of natu-

ral gas, including pipeline imports and exports with

Canada and Mexico and liquefied natural gas im-

ports and exports. Crude oil production quantities

are input to the Petroleum Market Module in NEMS

for conversion and blending into refined petroleum

products. Supply curves for natural gas are input to

the Natural Gas Transmission and Distribution

Module for use in determining prices and quantities.

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

demand for natural gas and the availability of

domestic natural gas and natural gas traded on the

international 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 and stor-

age capacity expansion requirements. Peak and off-

peak periods are represented for natural gas

transmission, and core and noncore markets are

represented at the burner tip. 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

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 three regions—

Petroleum Administration for Defense District

(PADD) 1, PADD 5, and an aggregate of PADDs 2, 3,

and 4. The module uses the same crude oil types as

the International Module. It explicitly models the

requirements of CAAA90 and the costs of automotive

fuels, such as oxygenated and reformulated gasoline,

and includes oxygenate production and blending for

reformulated gasoline. AEO2001 reflects legislation

that bans or limits the use of the gasoline blending

component methyl tertiary butyl ether (MTBE) in

2003 in Arizona, California, Connecticut, Maine,

Minnesota, Nebraska, New York, and South Dakota.

Because the AEO2001 reference case assumes cur-

rent laws and regulations, it assumes that the Fed-

eral oxygen requirement for reformulated gasoline

in Federal nonattainment areas will remain intact.

A new regulation that requires the sulfur content of
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all gasoline in the United States to be reduced to an

annual average of 30 parts per million (ppm) in 2004

and 2007 is also explicitly modeled. Costs include

capacity expansion for refinery processing units

based on a 15-percent hurdle rate and a 15-percent

return on investment. End-use prices are based on

the marginal costs of production, plus markups rep-

resenting product distribution costs, State and Fed-

eral 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 fuel costs, labor

productivity, and factor input costs. Twelve 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 3

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 2001

Table G1 provides a summary of the cases used to

derive the AEO2001 forecasts. For each case, the

table gives the name used in this report, a brief

description of the major assumptions underlying the

projections, 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 for domestic macroeconomic activity

are presented in the “Market Trends” section. The

following section describes the key regulatory,

programmatic, and resource assumptions that fac-

tor into the projections. More detailed assumptions

for each sector are available on the Internet at

web site www.eia.doe.gov/oiaf/aeo/assumption/. Re-

gional results and other details of the projections

are available at web site www.eia.doe.gov/oiaf/aeo/

supplement/.

World oil market assumptions

World oil price. The world oil price is assumed to be

the annual average acquisition cost of imported

crude oils to U.S. refiners. The low, reference, and

high price cases reflect alternative assumptions

regarding the expansion of production capacity

in the nations comprising the Organization of

Petroleum Exporting Countries (OPEC), particu-

larly those producers in the Persian Gulf region. The

forecast of the world oil price in a given year is a

function of OPEC production capacity utilization

and the world oil price in the previous year. The

three price cases do not assume any disruptions in

petroleum supply.

World oil demand. Demand outside the United

States is assumed to be total petroleum with no

specificity as to individual refined products or

sectors of the economy. The forecast of petroleum

demand within a region is a Koyck-lag formulation

and is a function of world oil price and GDP.

Estimates of regional GDPs are from the EIA’s

World Energy Projection System (WEPS).

World oil supply. Supply outside the United States is

assumed to be total liquids and includes production

of crude oils (including lease condensates), natural

gas plant liquids, other hydrogen and hydrocarbons

for refinery feedstocks, refinery gains, alcohol, and

liquids produced from coal and other sources. The

forecast of oil supply is a function of the world oil

price, estimates of proved oil reserves, estimates of

ultimately recoverable oil resources, and technologi-

cal improvements that affect exploration, recovery,

and cost. Estimates of proved oil reserves are

provided by the Oil & Gas Journal and represent

country-level assessments as of January 1, 2000.

Estimates of ultimately recoverable oil resources are

provided by the United States Geological Survey

(USGS) and are part of its “Worldwide Petroleum

Assessment 2000.” Technology factors are derived

from the DESTINY forecast software and are a part

of the International Energy Services of Petro-

consultants, Inc.
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Table G1. Summary of the AEO2001 cases

Case name Description

Integration

mode

Reference

in text

Reference in

Appendix G

Reference Baseline economic growth, world oil price, and
technology assumptions

Fully
integrated

— —

Low Economic Growth Gross domestic product grows at an average annual rate
of 2.5 percent, compared to the reference case growth of
3.0 percent.

Fully
integrated

p. 57 —

High Economic Growth Gross domestic product grows at an average annual rate
of 3.5 percent, compared to the reference case growth of
3.0 percent.

Fully
integrated

p. 57 —

Low World Oil Price World oil prices are $15.10 per barrel in 2020, compared
to $22.41 per barrel in the reference case.

Fully
integrated

p. 58 —

High World Oil Price World oil prices are $28.42 per barrel in 2020, compared
to $22.41 per barrel in the reference case.

Fully
integrated

p. 58 —

Residential:
2001 Technology

Future equipment purchases based on equipment
available in 2001. Building shell efficiencies fixed at 2001
levels.

Standalone p. 69 p. 236

Residential:
High Technology

Earlier availability, lower costs, and higher efficiencies
assumed for more advanced equipment. Existing building
shell efficiencies increase by 26 percent from 1997 values
by 2020.

Standalone p. 69 p. 237

Residential:
Best Available
Technology

Future equipment purchases and new building shells
based on most efficient technologies available. Existing
building shell efficiencies increase by 26 percent from
1997 values by 2020.

Standalone p. 69 p. 236

Commercial:
2001 Technology

Future equipment purchases based on equipment
available in 2001. Building shell efficiencies fixed at 2001
levels.

Standalone p. 70 p. 238

Commercial:
High Technology

Earlier availability, lower costs, and higher efficiencies
assumed for more advanced equipment. Building shell
efficiencies increase 50 percent faster than in the
reference case.

Standalone p. 70 p. 238

Commercial:
Best Available
Technology

Future equipment purchases based on most efficient
technologies available. Building shell efficiencies increase
50 percent faster than in the reference case.

Standalone p. 70 p. 238

Industrial:
2001 Technology

Efficiency of plant and equipment fixed at 2001 levels. Standalone p. 71 p. 238

Industrial:
High Technology

Earlier availability, lower costs, and higher efficiencies
assumed for more advanced equipment.

Standalone p. 71 p. 238

Transportation:
2001 Technology

Efficiencies for new equipment in all modes of travel are
fixed at 2001 levels.

Standalone p. 71 p. 240

Transportation:
High Technology

Reduced costs and improved efficiencies are assumed
for advanced technologies.

Standalone p. 71 p. 240

Consumption:
2001 Technology

Combination of the residential, commercial, industrial,
and transportation 2001 technology cases and electricity
low fossil technology case.

Fully
integrated

p. 49 —

Consumption:
High Technology

Combination of the residential, commercial, industrial,
and transportation high technology cases, electricity high
fossil technology case, and high renewables case.

Fully
integrated

p. 49 —
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Table G1. Summary of the AEO2001 cases (continued)

Case name Description

Integration

mode

Reference

in text

Reference in

Appendix G

Electricity:
Low Nuclear

Relative to the reference case, greater increases in
operating costs are assumed to be required after 30
years of operation.

Partially
integrated

p. 76 p. 242

Electricity:
High Nuclear

Increases in operating costs are smaller than in the
reference case.

Partially
integrated

p. 76 p. 242

Electricity: Advanced
Nuclear Cost 4-Year

New nuclear capacity is assumed to have lower capital
costs than in the reference case and the same (4-year)
construction lead time.

Partially
integrated

p. 77 p. 242

Electricity: Advanced
Nuclear Cost 3-Year

New nuclear capacity is assumed to have both lower
capital costs than in the reference case and a shorter
(3-year) construction lead time.

Partially
integrated

p. 77 p. 242

Electricity:
High Demand

Electricity demand increases at an annual rate of 2.5
percent, compared to 1.8 percent in the reference case.

Partially
integrated

p. 77 p. 243

Electricity: Low
Fossil Technology

New fossil generating technologies are assumed not to
improve over time from 1999.

Partially
integrated

p. 78 p. 243

Electricity: High
Fossil Technology

Costs and/or efficiencies for advanced fossil-fired
generating technologies are assumed to improve from
reference case values.

Partially
integrated

p. 78 p. 243

Renewables:
High Renewables

Lower costs and higher efficiencies are assumed for new
renewable generating technologies

Partially
integrated

p. 80 p. 244

Oil and Gas:
Slow Technology

Cost, finding rate, and success rate parameters adjusted
for slower improvement.

Fully
integrated

p. 86 p. 245

Oil and Gas:
Rapid Technology

Cost, finding rate, and success rate parameters adjusted
for more rapid improvement.

Fully
integrated

p. 86 p. 245

Oil and Gas:
Low Resource

Inferred reserves, technically recoverable undiscovered
resources, and unconventional unproved resources are
reduced.

Fully
integrated

p. 87 p. 245

Oil and Gas:
High Resource

Inferred reserves, technically recoverable undiscovered
resources, and unconventional unproved resources are
increased.

Fully
integrated

p. 87 p. 245

Oil and Gas:
MTBE Ban

MTBE blended with gasoline is banned from all gasoline
by 2004. The Federal requirement for 2.0 percent oxygen
in reformulated gasoline is waived.

Standalone p. 37 p. 247

Coal:
Low Mining Cost

Productivity increases at an annual rate of 3.7 percent,
compared to the reference case growth of 2.2 percent.
Real wages and real mine equipment costs decrease by
0.5 percent annually, compared to constant real wages
and equipment costs in the reference case.

Partially
integrated

p. 93 p. 248

Coal:
High Mining Cost

Productivity increases at an annual rate of 0.6 percent,
compared to the reference case growth of 2.2 percent.
Real wages and real mine equipment costs increase by
0.5 percent annually, compared to constant real wages
and equipment costs in the reference case.

Partially
integrated

p. 93 p. 248



Buildings sector assumptions

The buildings sector includes both residential and

commercial structures. The National Appliance

Energy Conservation Act of 1987 (NAECA) and the

Energy Policy Act of 1992 (EPACT) contain provi-

sions that affect future buildings sector energy use.

The most significant are minimum equipment effi-

ciency standards, which require that new heating,

cooling, and other specified energy-using equipment

meet minimum energy efficiency levels, which

change over time. The manufacture of equipment

that does not meet the standards is prohibited. Exec-

utive Order 13123, “Greening the Government

Through Efficient Energy Management,” signed in

June 1999, is expected to affect future energy use in

Federal buildings.

Residential assumptions. The NAECA minimum

standards [3] for the major types of equipment in the

residential sector are:

• Central air conditioners and heat pumps—a 10.0

minimum seasonal energy efficiency ratio for

1992

• Room air conditioners—an 8.7 energy efficiency

ratio in 1990, increasing to 9.7 in 2001

• Gas/oil furnaces—a 0.78 annual fuel utilization

efficiency in 1992

• Refrigerators—a standard of 976 kilowatthours

per year in 1990, decreasing to 691 kilowatthours

per year in 1993 and to 483 kilowatthours per

year in 2002

• Electric water heaters—a 0.88 energy factor in

1990

• Natural gas water heaters—a 0.54 energy factor

in 1990.

The AEO2001 version of the NEMS residential

module is based on EIA’s Residential Energy Con-

sumption Survey (RECS) [4]. This survey, last con-

ducted in 1997, provides most of the housing stock

characteristics, appliance stock information (equip-

ment type and fuel), and energy consumption esti-

mates used to initialize the residential module. The

projected effects of equipment turnover and the

choice of various levels of equipment energy effi-

ciency are based on tradeoffs between normally

higher equipment costs for the more efficient equip-

ment versus lower annual energy costs. Equipment

characterizations begin with the minimum efficiency

standards that apply, recognizing the range of equip-

ment available with even higher energy efficiency.

These characterizations include equipment made

available through various green programs, such as

the U.S. Environmental Protection Agency (EPA)

Energy Star Programs [5].

For AEO2001, a combined HVAC/shell module

replaces the prior methodology for modeling shells in

new construction. The new module combines specific

heating and cooling equipment with appropriate lev-

els of shell efficiency to model the least expensive

ways to meet selected overall efficiency levels. The

levels include:

• The current average new house

• The Model Energy Code (MEC95)

• Energy Star Homes using upgraded HVAC

equipment and/or shell integrity (combined

energy requirements for HVAC must be 30 per-

cent lower than MEC95)

• The PATH home (HUD and DOE’s Partnership

for Advancing Technology in Housing [6])

• A shell intermediate to Energy Star and PATH

set to save 40 percent of HVAC energy.

Similar to the choice of end-use equipment, the

choice of HVAC/shell efficiency level among the

available alternatives is based on a tradeoff between

estimated higher initial capital costs for the more

efficient combinations and lower estimated annual

energy costs.

Also new for AEO2001, trends for the average square

footage of new construction have been estimated for

each Census division and housing type. This change

was made to reflect general trends toward increasing

square footage in most markets.

In addition to the AEO2001 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

energy use:

• The 2001 technology case assumes that all future

equipment purchases are based only on the range

of equipment available in 2001. Building shell

efficiencies are assumed to be fixed at 2001

levels.
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• The best available 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. Existing building shell effi-

ciencies are assumed to increase by 26 percent

over 1997 levels by 2020.

• The high technology case assumes earlier avail-

ability, lower costs, and higher efficiencies for

more advanced equipment [7]. Existing building

shell efficiencies are assumed to increase by 26

percent over 1997 levels by 2020.

Commercial assumptions. Minimum equipment effi-

ciency standards for the commercial sector are

mandated in the EPACT legislation [8]. Minimum

standards 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 an 80.0 lumens per

watt efficiency standard for 8-foot F96T12 lamps

(May 1994)

• Fluorescent lamp ballasts—a standard mandat-

ing electronic ballasts with a 1.17 ballast efficacy

factor for 4-foot ballasts holding two F40T12

lamps and a 0.63 ballast efficacy for 8-foot bal-

lasts holding two F96T12 lamps (April 2005 for

new lighting systems, June 2010 for replacement

ballasts).

Improvements to existing building shells are based

on assumed annual efficiency increases. New build-

ing shell efficiencies relative to the efficiencies of

existing construction vary for each of the 11 building

types. The effects of shell improvements are modeled

differentially for heating and cooling. For space heat-

ing, existing and new shells improve by 4 percent

and 6 percent, respectively, by 2020 relative to the

1995 averages.

Among the energy efficiency programs recognized in

the AEO2001 reference case are the expansion of the

EPA Green Lights and Energy Star Buildings pro-

grams 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 participation recognition. Retrofitting behavior is

captured in the commercial module through discount

parameters for controlling cost-based equipment ret-

rofit decisions in various market segments. To model

programs such as Green Lights, which target partic-

ular end uses, the AEO2001 version of the commer-

cial module includes end-use-specific segmentation

of discount rates. Federal buildings are assumed to

participate in energy efficiency programs and to use

the 10-year Treasury Bond rate as a discount rate in

making equipment purchase decisions, pursuant to

the directives in Executive Order 13123.

The definition of the commercial sector for AEO2001

is based on data from the 1995 Commercial

Buildings Energy Consumption Survey (CBECS) [9].

Parking garages and commercial buildings on

multibuilding manufacturing sites, included in the

previous CBECS, were eliminated from the target

building population for the 1995 CBECS. In addi-

tion, the CBECS data are estimates based on

reported data from representatives of a randomly

chosen subset of the entire population of commercial

buildings. As a result, the estimates always differ

from the true population values and vary from

survey to survey. Differences between the estimated

values and the actual population values result from

both nonsampling errors that would be expected to

occur in all possible samples and sampling errors

that occur because the survey estimate is calculated

from a randomly chosen subset of the entire popula-

tion [10].

Due to the change in the target population and the

variability caused by nonsampling and sampling

errors, the estimates of commercial floorspace for the

1995 CBECS are lower than previous CBECS esti-

mates. For example, the 1995 CBECS reports 13 per-

cent less commercial floorspace in the United States

than was reported in the 1992 CBECS. The most

notable effect on AEO2001 projections is seen in

commercial energy intensity. Commercial energy

use per square foot reported in AEO2001 is signifi-

cantly higher than in AEOs before AEO99, not

because energy consumption is higher but because

the 1995 floorspace estimates are lower. The vari-

ability between CBECS surveys also results in dif-

ferent estimates of the amount of each major fuel

used to provide end-use services such as space heat-

ing, lighting, etc., affecting the AEO2001 projections

for fuel consumption within each end use. For exam-

ple, the 1995 CBECS end-use intensities report more
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fuel used for heating and less for cooling than the

end-use intensities based on the 1992 CBECS.

In addition to the AEO2001 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

energy use:

• The 2001 technology case assumes that all future

equipment purchases are based only on the range

of equipment available in 2001. Building shell ef-

ficiencies are assumed to be fixed at 2001 levels.

• The high technology case assumes earlier avail-

ability, lower costs, and/or higher efficiencies for

more advanced equipment than the reference

case [11]. Building shell efficiencies are assumed

to improve at a rate that is 50 percent faster than

the rate of improvement in the reference case.

• The best available 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

in the high technology case, regardless of cost.

Building shell efficiencies are assumed to im-

prove at a 50 percent faster rate than in the refer-

ence case.

Buildings renewable energy. The forecast for wood

consumption in the residential sector is based on the

RECS. The RECS data provide a benchmark for

British thermal units (Btu) of wood energy use in

1997. Wood consumption is then computed by multi-

plying the number of homes that use wood for main

and secondary space heating by the amount of wood

used. Ground source (geothermal) heat pump energy

consumption is also based on the latest RECS; how-

ever, the measure of geothermal energy consumption

is represented by the amount of primary energy dis-

placed by using a geothermal heat pump in place of

an electric resistance furnace. Residential and com-

mercial solar thermal energy consumption for water

heating is represented by displaced primary energy

relative to an electric water heater. Residential and

commercial solar photovoltaic systems are discussed

in the distributed generation section that follows.

Buildings distributed generation. Distributed gener-

ation includes photovoltaics and fuel cells for both

the residential and commercial sectors, as well as

microturbines and conventional combined heat and

power technologies for the commercial sector. The

forecast of distributed generation is developed on the

basis of economic returns projected for investments

in distributed generation technologies. The model

uses a detailed cash-flow approach for each technol-

ogy to estimate the number of years required to

achieve a cumulative positive cash flow (although

some technologies may never achieve a cumulative

positive cash flow). Penetration rates are estimated

by Census division and building type and vary by

building vintage (newly constructed versus existing

floorspace). For purchases not related to specific pro-

grams, penetration rates are determined by the

number of years required for an investment to show

a positive economic return: the more quickly costs

are recovered, the higher the technology penetration

rate. Solar photovoltaic technology specifications for

the residential and commercial sectors are based on

a joint U.S. Department of Energy and Electric

Power Research Institute report published in

December 1997. Program-driven installations of

photovoltaic systems are based on information from

DOE’s Photovoltaic and Million Solar Roofs pro-

grams, as well as DOE news releases and the Utility

PhotoVoltaic Group web site. The program-driven

installations incorporate some of the non-economic

considerations and local incentives that are not cap-

tured in the cash flow model.

Industrial sector assumptions

The manufacturing portion of the industrial sector

has been recalibrated to be consistent with the data

in EIA’s Manufacturing Consumption of Energy

1994 [12]. Compared to the building sector, there are

relatively few regulations that target industrial

sector energy use. The electric motor standards in

EPACT require a 10-percent increase in efficiency

above 1992 efficiency levels for motors sold after

1999 [13]. It has been estimated that electric motors

account for about 60 percent of industrial process

electricity use. Thus, these standards, incorporated

into the Industrial Demand Module through the

analysis of efficiencies for new industrial processes,

are expected to lead to significant improvements in

efficiency.

High technology and 2001 technology cases. The high

technology case assumes earlier availability, lower

costs, and higher efficiency for more advanced equip-

ment [14]. Changes in aggregate energy intensity

result both from changing equipment and production

efficiency and from changing composition of indus-

trial output. Because the composition of industrial

output remains the same as in the reference case,
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aggregate intensity falls by 1.5 percent annually. In

the reference case, aggregate intensity falls by 1.4

percent annually between 1999 and 2020. The 2001

technology case holds the energy efficiency of plant

and equipment constant at the 2001 level over the

forecast. Both cases were run with only the Indus-

trial Demand Module rather than as fully integrated

NEMS runs. Consequently, no potential feedback

effects from energy market interactions were

captured.

Transportation sector assumptions

The transportation sector accounts for two-thirds of

the Nation’s oil use and has been subject to regula-

tions for many years. The Corporate Average Fuel

Economy (CAFE) standards, which mandate aver-

age miles-per-gallon standards for manufacturers,

continue to be widely debated. The AEO2001 projec-

tions assume that there will be no further increase in

the CAFE standards from the current 27.5 miles per

gallon standard for automobiles and 20.7 miles per

gallon for light trucks and sport utility vehicles. This

assumption is consistent with the overall policy that

only current legislation is assumed.

EPACT requires that centrally fueled light-duty

fleet operators—Federal and State governments and

fuel providers (e.g., gas and electric utilities)—pur-

chase a minimum fraction of alternative-fuel vehi-

cles [15]. Federal fleet purchases of alternative-fuel

vehicles must reach 50 percent of their total vehicle

purchases by 1998 and 75 percent by 1999. Pur-

chases of alternative-fuel vehicles by State govern-

ments must reach 25 percent of total purchases by

1999 and 75 percent by 2001. Private fuel-provider

companies are required to purchase 50 percent alter-

native-fuel vehicles in 1998, increasing to 90 percent

by 2001. Fuel provider exemptions for electric utili-

ties are assumed to follow the electric utility provi-

sions, beginning in 1998 at 30 percent and reaching

90 percent by 2001. The municipal and private busi-

ness fleet mandates, which are proposed to begin in

2002 at 20 percent and scale up to 70 percent by

2005, are not included in AEO2001.

In addition to these requirements, the State of

California has recently upheld its Low Emission

Vehicle Program, which requires that 10 percent of

all new vehicles sold by 2003 meet the requirements

for zero-emission vehicles (ZEVs). California recent-

ly passed legislation to allow 60 percent of the ZEV

mandate to be met by ZEV credits from advanced

technology vehicles, depending on their degree of

similarity to electric vehicles. The remaining 40

percent of the ZEV mandate must be achieved

with “true ZEVs,” which include only electric vehi-

cles and hydrogen fuel cell vehicles [16]. Originally,

Massachusetts and New York, and more recently

Maine and Vermont, also adopted the California pro-

gram. The projections currently assume that Califor-

nia, Massachusetts, New York, Maine, and Vermont

will formally begin the Low Emission Vehicle Pro-

gram in 2003.

Technology choice. Conventional light-duty vehicle

technologies are chosen by consumers and penetrate

the market based on the assumption of cost-

effectiveness, which compares the capital cost to the

discounted stream of fuel savings from the technol-

ogy. There are approximately 52 fuel-saving technol-

ogies, which vary by capital cost, date of availability,

marginal fuel efficiency improvement, and marginal

horsepower effect [17]. The projections assume that

the regulations for alternative-fuel and advanced

technology vehicles represent minimum require-

ments for alternative-fuel vehicle sales; consumers

are allowed to purchase more of the vehicles if their

cost, fuel efficiency, range, and performance charac-

teristics make them desirable.

For freight trucks, technology choice is based on sev-

eral technology characteristics, including capital

cost, marginal fuel improvement, payback period,

and discount rate, which are used to calculate a fuel

price at which the technologies become cost-effective

[18]. When the fuel price exceeds this price, the tech-

nology will begin to penetrate the market. When

technologies are mutually exclusive, the more

cost-effective technology will gain market share rela-

tive to the less cost-effective technology. Efficiency

improvements for both rail and ship are based on

recent historical trends [19].

Similar to freight trucks, fuel efficiency improve-

ments for new aircraft are also determined by a trig-

ger fuel price, the time the technology becomes

commercially available, and the projected marginal

fuel efficiency improvement. The advanced technolo-

gies are ultra-high bypass, propfan, thermodynam-

ics, hybrid laminar flow, advanced aerodynamics,

and weight-reducing materials [20].

Travel. Projections for both personal travel [21] and

freight travel [22] are based on the assumption that

modal shares (for example, personal automobile
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travel versus mass transit) remain stable over the

forecast and follow recent historical patterns. Impor-

tant factors affecting the forecast of vehicle-miles

traveled for light-duty vehicles are personal dispos-

able 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 per-

cent by 2010; and the aging of the population, which

will slow the growth in vehicle-miles traveled. The

projections incorporate recent data indicating that

retirees are driving far more than retirees of a

decade ago.

Travel by freight truck, rail, and ship is based on the

growth in industrial output by sector and the histori-

cal relationship between freight travel and indus-

trial output [23]. Both rail and ship travel are also

based on projected coal production and distribution.

Air travel is estimated for domestic travel (both

personal and business), international travel, and

dedicated air freight shipments by U.S. carriers.

Depending on the market segment, the demand for

air travel is based on projected disposable personal

income, GDP, merchandise exports, and ticket price

as a function of jet fuel prices. Load factors, which

represent the percentage of seats occupied per plane

and are used to convert air travel (expressed in reve-

nue-passenger miles and revenue-ton miles) to

seat-miles of demand, remain relatively constant

over the forecast period [24].

Energy efficiency programs. Four energy efficiency

programs focus on transportation energy use: (1)

reform Federal subsidy for employer-provided park-

ing; (2) adopt a transportation system efficiency

strategy; (3) promote telecommuting; and (4) develop

fuel economy labels for tires. The assumed combined

effect of the Federal subsidy, system efficiency, and

telecommuting policies in the AEO2001 reference

case is a 1.6-percent reduction in vehicle-miles trav-

eled by 2010. The fuel economy tire labeling program

improved new fuel efficiency by 4 percent among

pre-1999 vehicles that switched to low rolling resis-

tance tires.

2001 technology case. The 2001 technology case

assumes that new fuel efficiency levels are held con-

stant at 2001 levels through the forecast horizon for

all modes of travel.

High technology case. For the high technology case,

light-duty alternative-fuel vehicle characteristics

originate from the DOE Office of Energy Efficiency

and Renewable Energy, and conventional light-duty

vehicle fuel-saving technology characteristics are

from the American Council for an Energy-Efficient

Economy [25]. New technologies in this case include

a high-efficiency advanced light-duty direct injection

diesel vehicle with attributes similar to gasoline

engines; electric and electric hybrid (gasoline and

diesel) vehicles with higher efficiencies, lower costs,

and earlier introduction dates than in the reference

case; and fuel cell gasoline, methanol, and hydrogen

light-duty vehicles. In the air travel sector, the

high technology case assumes 40-percent efficiency

improvement from new aircraft technologies by

2020, as concluded by the Aeronautics and Space

Engineering Board of the National Research Coun-

cil. Based on an analysis by the Federal Aviation

Administration, the case also assumes an additional

5-percent fleet efficiency improvement from the Air

Traffic Management program.

In the freight truck sector, the high technology case

assumes more optimistic costs and incremental fuel

efficiency improvements for tires (existing and

advanced), drag reduction (existing and advanced),

advanced transmissions, lightweight materials, syn-

thetic gear lube, electronic engine control, advanced

engines, turbo-compounding, hybrid power trains,

and port injection [26]. More optimistic assumptions

for fuel efficiency improvements are also made for

the rail and shipping sectors.

Both cases were run with only the Transportation

Demand Module rather than as fully integrated

NEMS runs. Consequently, no potential macro-

economic feedback on travel demand was captured,

nor were changes in fuel prices.

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 29 fossil, renewable, and nuclear

generating technologies included in the AEO2001

projections. Technologies represented include those

currently available as well as those that are expected

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. It is assumed

that the selection of new plants to be built is based on

least cost, subject to environmental constraints. The

incremental costs associated with each option are
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evaluated and used as the basis for selecting plants

to be built. Details about each of the generating plant

options are described in the detailed assumptions,

which are available on the Internet at web site

www.eia.doe.gov/oiaf/aeo/assumption/.

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 per year by 2010. Utilities are

assumed to comply with the limits on sulfur dioxide

emissions by retrofitting units with flue gas

desulfurization (FGD) equipment, transferring or

purchasing sulfur emission 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 $195 per

kilowatt, in 1999 dollars, although they vary widely

across the regions. It is also assumed that the mar-

ket for trading emissions allowances is allowed to

operate without regulation and that the States do

not further regulate the selection of coal to be used.

The EPA has issued rules to limit emissions of nitro-

gen oxide, specifically calling for capping emissions

during the summer season in 22 eastern and mid-

western States. After an initial challenge, the rules

have been upheld, and emissions limits have been

finalized for 19 States. In NEMS, electricity genera-

tors in those 19 States must comply with the limit

either by reducing their own emissions or purchas-

ing allowances from others.

The reference case assumes a transition to full com-

petitive pricing in California, New York, New Eng-

land, the Mid-Atlantic Area Council, and Texas. In

addition, electricity prices in the East Central Area

Reliability Council, the Mid-America Interconnected

Network, the Southwest Power Pool, and the Rocky

Mountain Power Area/ Arizona (Arizona, New Mex-

ico, Colorado, and eastern Wyoming) regions are

assumed to be partially competitive. Some of the

States in each of these regions have not taken action

to deregulate their pricing of electricity, and in those

States prices are assumed to continue to be based on

traditional cost-of-service pricing. In many deregu-

lated States the legislation has mandated price

freezes or reductions over a specified transition

period. AEO2001 includes such agreements in the

electricity price forecast. In general, the transition

period is assumed to be a 10-year period from the

beginning of restructuring in each region, during

which prices gradually shift to competitive prices.

The transition period reflects the time needed for the

establishment of competitive market institutions

and recovery of stranded costs as permitted by regu-

lators. The reference case assumes that the competi-

tive price in these regions will be the marginal cost of

generation.

Competitive cost of capital. The cost of capital is cal-

culated as a weighted average of the costs of debt and

equity. AEO2001 assumes a ratio of 50 percent debt

and 50 percent equity. The yield on debt represents

that of an AA corporate bond, and the cost of equity is

calculated to be representative of unregulated indus-

tries similar to the electricity generation sector. Fur-

thermore, it is assumed that the capital invested in a

new plant must be recovered over a 20-year plant life

rather than the traditional 30-year life.

Energy efficiency and demand-side management.

Improvements in energy efficiency induced by

growing energy prices, new appliance standards,

and utility demand-side management programs are

represented in the end-use demand models. Appli-

ance choice decisions are a function of the relative

costs and performance characteristics of a menu of

technology options. Utilities reported spending more

than $1.4 billion for demand-side management pro-

grams in 1998.

Representation of utility Climate Challenge partici-

pation agreements. As a result of the Climate

Challenge Program, many utilities have announced

efforts to reduce their greenhouse gas emissions

voluntarily. These efforts cover a wide variety of pro-

grams, including increasing demand-side manage-

ment investments, repowering (fuel-switching) fossil

plants, restarting nuclear plants that have been out

of service, planting trees, and purchasing emissions

offsets from international sources.

To the degree possible, each of the participation

agreements was examined to determine whether the

commitments made were addressed in the normal

reference case assumptions or whether they were

addressable in NEMS. Programs such as tree plant-

ing and emissions offset purchasing are not address-

able in NEMS. The other programs 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,

extend a plant’s life, cancel a previously planned

plant, build a new plant, or switch fuel at a plant.

Data for these programs are included in the NEMS
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input data. However, because many of the agree-

ments do not identify the specific plants where

action is planned, it is not possible to determine

which of the specified actions, together with their

greenhouse gas emissions savings, should be attrib-

uted to the Climate Challenge Program and which

are the result of normal business operations.

Nuclear power. There are no nuclear units actively

under construction in the United States. In NEMS,

new nuclear plants are competed against other

options when new capacity is needed.

It is assumed that the cost of operating older nuclear

power plants will increase as they age. Aging-related

cost increases could result from increased capital

costs, decreases in performance, and/or increased

maintenance expenditures to mitigate the effects of

aging. The decision to retire a plant is based on the

relative economics of the alternatives. In AEO2001,

the retirement decision for each nuclear unit is eval-

uated every 10 years, starting after 30 years of oper-

ation. It is assumed that operating costs remain level

until 30 years of age, at which point they increase by

$0.25 per kilowatt per year over the next 10 years. At

age 40 the costs increase by $13.50 per kilowatt per

year for 10 years, and after 50 years costs increase by

about $25 per kilowatt per year. If the newly

projected operating costs are lower than the cost of

building new capacity, then the nuclear unit contin-

ues to operate for another 10 years, until the next

evaluation.

The cost increases at plants that have recently

incurred a major expenditure (such as a steam gen-

erator replacement) are assumed to be 50 percent

lower at 30 years and 75 percent lower at 40 years.

The same adjustments were made for the newest

vintage of nuclear reactors, to reflect improvements

in construction and design. An adjustment was also

made for the fact that if a plant continues to operate,

a portion of the decommissioning costs would be

deferred.

Two alternative cases were developed to incorporate

the effects of uncertainty about the aging process. In

the low nuclear case the capital investment was

increased to $5 per kilowatt per year from 30 to 40

years. In the high nuclear case the aging-related cost

increases were assumed to be 25 percent of those in

the reference case. These are partially integrated

cases, with no feedback from the macroeconomic,

international, or end-use demand models.

The average nuclear capacity factor in 1999 was 85

percent, the highest annual average ever in the

United States. The average annual capacity factor

generally increases throughout the forecast, to a

maximum of about 90 percent. Capacity factor

assumptions are developed at the unit level, and

improvements or decrements are based on the age of

the reactor.

For nuclear power plants, a pair of advanced nuclear

cost cases were used to analyze the sensitivity of the

projections to lower costs and construction times for

new plants. The cost assumptions for the two cases

were consistent with goals endorsed by DOE’s Office

of Nuclear Energy for Generation III nuclear power

plants, including progressively lower overnight con-

struction costs—by 25 percent initially compared

with the reference case and by 33 percent in

2020—and shorter lead times. The overnight capital

cost of a new advanced nuclear unit is assumed to be

$1,500 per kilowatt initially, declining to $1,200 per

kilowatt by 2015. The cost assumptions were based

on the technology represented by the Westinghouse

AP600 advanced passive reactor design. One case

assumed a 4-year construction time, as in the refer-

ence case, and the other a 3-year lead time, the goal

of the Office of Nuclear Energy. Cost and perfor-

mance characteristics for all other technologies were

as assumed in the reference case. These are partially

integrated cases, with no feedback from the macro-

economic, international, or end-use demand models.

Fossil steam plant retirement assumptions. Fossil

steam plants are retired when it is no longer econom-

ical to run them. Each year the model determines

whether the market price of electricity is sufficient to

support the continued operation of existing plants. If

the revenue a plant receives is not sufficient to cover

its forward costs (including fuel, operations and

maintenance costs, and assumed annual capital

additions) the plant is retired.

Biomass co-firing. Coal-fired power plants are

allowed to co-fire with biomass fuel if it is economi-

cal. Individual plants are assumed to be able replace

up to 5 percent of their total consumption with bio-

mass, assuming that sufficient residue fuel is avail-

able in the State where the plant is located. Because

of regional limitations on available biomass supply,

the maximum national average co-firing share

throughout the forecast is assumed to be 4 percent.
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Distributed generation. AEO2001 assumes the avail-

ability of two generic technologies for distributed

electricity generation, as discussed in “Issues in

Focus,” page 38. To determine the levels of capacity

and generation for distributed technologies projected

to be used in the forecast, the model compares their

costs with the “avoided costs” of electricity produc-

ers. The avoided costs are the costs electricity pro-

ducers would incur if they added the least expensive

conventional central station generators rather than

distributed generators, as well as the costs of addi-

tional transmission and distribution equipment that

would be required if the distributed generators were

not added. Because there are currently no reliable

estimates of the transmission and distribution costs

that can be avoided by adding distributed genera-

tors, regional estimates were developed for the

transmission and distribution investments that

would be needed for each kilowatt of central station

generating capacity added. It was then assumed that

50 percent of such “growth related” transmission and

distribution costs could be avoided by adding distrib-

uted generators. In order to account for the uncer-

tainty in the projections for delivered costs of natural

gas, it was assumed that distributed generators

would pay a premium of 20 cents per million Btu

above the price incurred by electricity producers.

International learning. For AEO2001, capital costs

for all new fossil-fueled electricity generating

technologies decrease in response to foreign as well

as domestic experience, to the extent that the new

plants reflect technologies and firms also competing

in the United States. AEO2001 includes 2,524

megawatts of advanced coal gasification combined-

cycle capacity and 5,244 megawatts of advanced

combined-cycle natural gas capacity to be built out-

side the United States from 2000 through 2003.

High electricity demand case. The high electricity

demand case assumes that the demand for electricity

grows by 2.5 percent annually between 1999 and

2020, compared with 1.8 percent in the reference

case. No attempt was made to determine changes in

the end-use sectors that would result in the stronger

demand growth. The high electricity demand case is

partially integrated, with no feedback from the mac-

roeconomic, international, or end-use demand mod-

els. Rapid growth in electricity demand also leads to

higher prices. The price of electricity in 2020 is 6.4

cents per kilowatthour in the high demand case, as

compared with 6.0 cents in the reference case.

Higher fuel prices, especially for natural gas, are the

key factor leading to higher electricity prices.

High and low fossil technology cases. The high and

low fossil technology cases are partially integrated

cases, with no feedback from the macroeconomic,

international, or end-use demand models. In the

high fossil technology case, capital costs and/or heat

rates for coal gasification combined-cycle units, mol-

ten carbonate fuel cell units, and advanced combus-

tion turbine and combined-cycle units are assumed

to be lower and decline faster than in the reference

case. The capital costs and heat rates for renewable,

nuclear, and other fossil technologies are assumed to

be the same as in the reference case. The values used

in the high fossil case for capital costs and heat rates

were based on the Vision 21 program for new gener-

ating technologies, developed by DOE’s Office of Fos-

sil Energy. In the low fossil technology case, capital

costs and heat rates for coal gasification com-

bined-cycle units, molten carbonate fuel cell units,

and advanced combustion turbine and com-

bined-cycle units do not decline during the forecast

period and remain fixed at the 1999 values assumed

in the reference case. Details about annual capital

costs, operating and maintenance costs, plant effi-

ciencies, and other factors used in these assumptions

are described in the detailed assumptions, which are

available on the Internet at web site www.eia.doe.

gov/oiaf/aeo/assumption/.

Renewable fuels assumptions

Energy Policy Act of 1992. The EPACT 10-year

renewable electricity production credit of 1.5 cents

per kilowatthour for new wind plants originally

expired on June 30, 1999, but was extended through

December 1, 2001. AEO2001 applies the credit to all

wind plants built through 2001 [27]. The 10-percent

investment tax credit for solar and geothermal tech-

nologies that generate electric power is continued.

Supplemental additions. AEO2001 includes 5,356

megawatts of new central station generating capac-

ity using renewable resources, as reported by utili-

ties and independent power producers or identified

by EIA to be built from 2000 through 2020, including

3,130 megawatts of wind capacity, 1,186 megawatts

of landfill gas capacity, 856 megawatts of biomass

capacity (excluding co-firing capacity, which is

included with coal), 117 megawatts of geothermal

steam capacity, and 67 megawatts of central station

solar capacity (thermal and photovoltaic). It includes
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the 5,065 megawatts expected to be added after 1999

as a result of State renewable portfolio standards

(RPS) and other mandates plus an additional

291 megawatts expected to result from voluntary

initiatives by utilities and other generators. In

instances where a State RPS defines the percentage

of State electricity supply to be reached by renew-

ables before 2020, the additional renewables capac-

ity needed to maintain the percentage through 2020

is estimated. EIA does not estimate new renewables

capacity for States highly uncertain of the technolo-

gies likely to be chosen.

Renewable resources. Although conventional hydro-

electricity is the largest source of renewable energy

in U.S. electricity markets today, the lack of avail-

able new sites, environmental and other restrictions,

and costs are assumed to halt the expansion of U.S.

hydroelectric power. Solar, wind, and geothermal

resources are theoretically very large, but economi-

cally accessible resources are much less available.

Solar energy (direct normal insolation) for thermal

applications is considered economical only in drier

regions west of the Mississippi River. Photovoltaics

can be economical in all regions, although conditions

are also superior in the West. Wind energy resource

potential, while large, is constrained by wind quality

differences, distance from markets, power transmis-

sion costs, alternative land uses, and environmental

objections. The geographic distribution of available

wind resources is based on work by the Pacific

Northwest Laboratory [28], enumerating winds

among average annual wind-power classes. Geother-

mal 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 produc-

tive, because biomass fuels have a low thermal con-

version factor (Btu content per weight of fuel).

The AEO2001 reference case incorporates capital

cost adjustment factors (proxies for supply elastici-

ties) for biomass, geothermal, and wind technologies,

in recognition of the higher costs of consuming

increasing proportions of a region’s resources. Capi-

tal costs are assumed to increase in response to

(1) declining natural resource quality, such as rough

or steep terrain or turbulent winds, (2) increasing

costs of upgrading the existing transmission and dis-

tribution network, and (3) market conditions that

increase wind costs in competition with other land

uses, such as for crops, recreation, or environmental

or cultural preferences. These factors have no effect

on the AEO2001 reference case results but can affect

results in cases assuming rapid growth in demand

for renewable energy technologies.

AEO2001 features new forecasting submodules for

geothermal and landfill gas technologies. The

revised geothermal submodule develops regional

geothermal technology supply functions based on

cost and performance characteristics of 51 known

geothermal resource areas in the Western United

States and Hawaii [29]. A new landfill gas sub-

module allows new landfill gas facilities to compete

economically with other generating technologies,

using supply curves estimating landfill methane pro-

duction by region.

High renewables case. For the high renewables case,

greater improvements are assumed for central

station nonhydroelectric generating technologies

using renewable resources than in the reference

case, including capital costs falling below reference

case estimates by 2020 or to approximate DOE’s

Office of Energy Efficiency and Renewable Energy

December 1997 Renewable Energy Technology Char-

acterizations [30] or more recently stated goals. This

case also incorporates reduced operations and main-

tenance costs, improvements in capacity factors for

wind technologies, and increased biomass supplies.

Other generating technologies and forecast assump-

tions remain unchanged from the reference case. The

case also includes similarly lower capital costs for

residential and commercial distributed (demand

side) photovoltaic systems. This is a partially inte-

grated case, with no feedback from the macroeco-

nomic, international, or demand models other than

buildings.

Oil and gas supply assumptions

Domestic oil and gas technically recoverable re-

sources. The levels of available oil and gas resources

assumed for AEO2001 are based on estimates of the

technically recoverable resource base from the

U.S. Geological Survey (USGS) and the Minerals

Management Service (MMS) of the Department

of the Interior, with supplemental adjustments

to the USGS nonconventional resources by Ad-

vanced Resources International (ARI), an inde-

pendent consulting firm. Resources for the Gulf of
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Mexico were also adjusted on the basis of estimates

in a December 1999 report by the National Petro-

leum Council [31].

Technological improvements affecting recovery and

costs. Productivity improvements are simulated by

assuming that drilling, success rates, and finding

rates will improve and the effective cost of supply

activities will be reduced. The assumed increase in

recovery is due to the development and deployment

of new technologies, such as three-dimensional seis-

mology and horizontal drilling and completion

techniques.

Drilling, operating, and lease equipment costs are

expected to decline due to technological progress, at

econometrically estimated rates that vary somewhat

by cost and fuel categories, ranging roughly from 0.5

percent to 2.0 percent. These technological impacts

work against increases in costs associated with drill-

ing to greater depths, higher drilling activity levels,

and rig availability. Success rates are assumed to

improve by 6.7 to 8.5 percent per year, and finding

rates are expected to improve by 4.2 to 6.9 percent

per year because of technological progress.

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, conventional oil and natural gas

reference case parameters for the effects of techno-

logical progress on finding rates, drilling, lease

equipment and operating costs, and success rates

were adjusted by plus or minus 25 percent. For

unconventional gas, a number of key exploration and

production technologies were also adjusted by plus

or minus 25 percent in the rapid and slow technology

cases. Key Canadian supply parameters were

adjusted to simulate the assumed impacts of rapid

and slow oil and gas technology penetration on

Canadian supply potential.

Two impacts of technology improvements were

modeled to determine the economics for development

of inferred enhanced oil recovery reserves: (1) an

overall reduction in the costs of drilling, completing,

and equipping production wells and (2) the

field-specific penetration of horizontal well technol-

ogy. The corresponding cost decline and penetration

rates assumed in the reference case were varied to

reflect slower and more rapid penetration for the

technology cases. The remaining undiscovered

recoverable resource base determined to be techni-

cally amenable to gas miscible recovery methods was

assumed to increase over the forecast period with

advances in technology, at assumed rates dependent

on the region and the technology case.

All other parameters in the model were kept at the

reference case values, including technology parame-

ters for other modules, parameters affecting foreign

oil supply, and assumptions about imports and

exports of liquefied natural gas and natural gas

trade between the United States and Mexico. Spe-

cific detail by region and fuel category is presented in

the Assumptions to the Annual Energy Outlook 2001,

which is available on the Internet at web site at

www.eia.doe.gov/oiaf/aeo/assumption/.

High and low resource cases. To demonstrate the

sensitivity of the AEO2001 results to underlying

assumptions about the size of the oil and gas

resource base, high and low resource cases were cre-

ated by adjusting the assumed size of the oil and gas

resource base by a percentage across all regions. As

in the other AEO2001 cases, resources in areas

restricted from exploration and development are not

included in the resource base in these cases. For

conventional onshore and offshore resources, esti-

mates of both undiscovered technically recoverable

resources and inferred reserves were adjusted by

plus or minus 20 percent. Because the estimates for

unconventional gas resources are even more uncer-

tain, the unproved resource estimates for unconven-

tional gas recovery were adjusted by plus and minus

40 percent in the high and low resource cases,

respectively. Thus, the assumed levels of technically

recoverable natural gas resources, including proved

reserves, were 1,583 trillion cubic feet in the high

resource case and 979 trillion cubic feet in the low

resource case, as compared with 1,281 trillion cubic

feet in the reference case. The assumed levels of tech-

nically recoverable crude oil resources were 165 bil-

lion barrels in the high resource case, 144 billion

barrels in the reference case, and 122 billion barrels

in the low resource case. The recoverable volumes

assumed for the high and low resource cases were

specified to exhibit significant variation in this key

assumption without exceeding a reasonable range.

The high and low resource cases should not be con-

strued as extreme cases that would be expected to

bound most, if not all, feasible projections.
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Methane capture. The AEO2001 projections include

a program started in 1995 to promote the capture of

methane from coal mining activities to reduce carbon

dioxide emissions. The captured methane is

assumed to be marketed as part of the domestic nat-

ural gas supply, reaching production levels of 29 bil-

lion cubic feet in 2010 and 35 billion cubic feet in

2020.

Leasing and drilling restrictions. The projections of

crude oil and natural gas supply assume that current

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

Alaska, drilling is prohibited in a number of areas,

including 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 2009 and

only after the U.S.-Canada border price reaches

$3.99 (in 1999 dollars) per thousand cubic feet.

The liquefied natural gas (LNG) facilities at Everett,

Massachusetts, and Lake Charles, Louisiana (the

only ones currently in operation) have a combined

operating capacity of 359 billion cubic feet per year,

including a 1999 expansion of 48 billion cubic feet at

the Massachusetts facility. LNG facilities at Elba

Island, Georgia, and Cove Point, Maryland, are

assumed to reopen in 2003, bringing maximum

sustainable operating capacity to 840 billion cubic

feet per year.

Natural gas transmission and distribution assump-

tions. Transportation rates for pipeline services are

calculated with the assumption that the costs of new

pipeline capacity will be rolled into the existing

ratebase. The rates based on cost of service are

adjusted according to pipeline utilization, to reflect a

more market-based approach.

In determining interstate pipeline tariffs, capital

expenditures for refurbishment over and above those

included in operations and maintenance costs are

not considered, nor are potential future expenditures

for pipeline safety. (Refurbishment costs include any

expenditures for repair or replacement of existing

pipe.) Distribution markups to core customers (not

including electricity generators) change over the

forecast in response to changes in consumption lev-

els and in the costs of capital and labor.

The vehicle natural gas (VNG) sector is divided into

fleet and non-fleet vehicles. The distributor tariffs

for natural gas to fleet vehicles are based on histori-

cal differences between end-use and citygate prices

from EIA’s Natural Gas Annual 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 are set and held at $0.49 in nom-

inal dollars per thousand cubic feet.

Initiatives to increase the natural gas share of total

energy use through Federal regulatory reform are

reflected in the methodology for the pricing of pipe-

line services. Initiatives to expand the Natural Gas

Star program are assumed to recover 35 billion cubic

feet of natural gas per year from 2000 through the

end of the forecast period that otherwise might be

lost as fugitive emissions.

Petroleum market assumptions

The petroleum refining and marketing industry is

assumed to incur environmental costs to comply

with CAAA90 and other regulations. Investments

related to reducing emissions at refineries are repre-

sented as an average annualized expenditure. Costs

identified by the National Petroleum Council [32]

are allocated among the prices of liquefied petroleum

gases, gasoline, distillate, and jet fuel, assuming that

they are recovered in the prices of light products. The

lighter products, such as gasoline and distillate, are

assumed to bear a greater share of the costs, because

demand for light products is less price-responsive

than that for the heavier products.

Petroleum product prices also include additional

costs resulting from requirements for cleaner

burning fuels, including oxygenated and reformu-

lated gasolines and 500 parts per million (ppm)

on-highway diesel. The recent regulation requiring

a reduction in gasoline sulfur content to a 30

ppm annual average between 2004 and 2007 is

also reflected. The additional costs are determined

in the representation of refinery operations by
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incorporating specifications and demands for the

fuels. Demands for traditional, reformulated, and

oxygenated gasolines are disaggregated from com-

posite gasoline consumption on the basis of their

1999 market shares in each Census division. The

expected oxygenated gasoline market shares assume

continued wintertime participation of carbon monox-

ide nonattainment areas and State-wide participa-

tion in Minnesota. Oxygenated gasoline represents

about 3 percent of gasoline demand in the forecast.

Reformulated gasoline (RFG) is assumed to continue

to be consumed in the 10 serious ozone non-

attainment areas required by CAAA90 and in areas

that voluntarily opted into the program [33]. Since

St. Louis, Missouri, joined the RFG program in June

1999 an adjustment of 33 million barrels per day of

RFG demand is assumed to account for the remain-

der of the year. RFG projections also reflect a

State-wide requirement in California and RFG

required by State law in Phoenix, Arizona. RFG is

assumed to account for about 32 percent of annual

gasoline sales throughout the AEO2001 forecast,

reflecting the 1999 market share with adjustments

for the opt-in of St. Louis in June 1999.

RFG reflects the “Complex Model” definition as

required by the EPA and the tighter Phase 2 require-

ments beginning in 2000. Throughout the forecast,

traditional gasoline is blended according to 1990

baseline specifications, to reflect CAAA90 “anti-

dumping” requirements aimed at preventing tradi-

tional gasoline from becoming more polluting. The

AEO2001 projections also reflect California’s State-

wide requirement for severely reformulated gasoline

first required in 1996 and incorporate the California

phaseout of MTBE by 2003 in areas not covered by

Federal RFG regulations. In keeping with an overall

assumption of current laws and regulations, it is

assumed that the Federal oxygen requirement will

remain intact in Federal nonattainment areas,

including Los Angeles, San Diego, and Sacramento.

AEO2001 also reflects legislation in seven other

States that will ban or limit MTBE in the next sev-

eral years [34].

AEO2001 reflects “Tier 2” Motor Vehicle Emissions

Standards and Gasoline Sulfur Control Require-

ments finalized by EPA in February 2000. This regu-

lation requires that the average annual sulfur

content of all gasoline used in the United States be

phased down to 30 ppm between the years 2004 and

2007. AEO2001 assumes that RFG has an average

annual sulfur content of 135 ppm in 2000 and will

meet the 30 ppm requirement in 2004. The reduction

in sulfur content between 2000 and 2004 is assumed

to reflect incentives for “early reduction.” The

regional assumptions for phasing down the sulfur

content of conventional gasoline account for less

stringent sulfur requirements for small refineries

and refineries in the Rocky Mountain region. The 30

ppm annual average standard is not fully realized in

conventional gasoline until 2008 due to allowances

for small refineries.

State taxes on gasoline, diesel, jet fuel, M85, and E85

are assumed to increase with inflation, as they have

tended to in the past. Federal taxes, which have in-

creased sporadically in the past, are assumed to stay

at 1999 nominal levels (a decline in real terms).

Extension of the excise tax exemption for blending

corn-based ethanol with gasoline, passed in the Fed-

eral Highway Bill of 1998, is incorporated in the pro-

jections. The bill extends the tax exemption through

2007 but reduces the current exemption of 54 cents

per gallon by 1 cent per gallon in 2001, 2003, and

2005. It is assumed that the tax exemption will be

extended beyond 2007 through 2020 at the nominal

level of 51 cents per gallon (a decline in real terms).

AEO2001 assumes that refining capacity expansion

may occur on the east and west coasts, as well as the

Gulf Coast.

MTBE ban case. The alternative MTBE ban case

reflects recommendations from a Blue Ribbon Panel

(BRP) of experts convened by the EPA to study prob-

lems associated with methyl tertiary butyl ether

(MTBE) in water supplies. In addition to tighter con-

trols on leaking underground storage tanks, the BRP

recommended a substantial reduction in MTBE in

gasoline and removal of the Federal oxygen require-

ment for RFG. The BRP further noted that other

ethers, such as ethyl tertiary butyl ether (ETBE) and

tertiary amyl methyl ether (TAME), have similar but

not identical characteristics and recommended

studying the health effects and characteristics of

those compounds before they are allowed to be

placed in widespread use. Because of the greater

scrutiny, refiners and blenders are unlikely to

increase the use of these ethers significantly. As a

result, the use of all ethers in gasoline is assumed to

be limited in this case. Although the BRP recommen-

dations did not specify that MTBE should be banned

entirely, all recent legislative proposals regarding

MTBE have aimed at a total ban. In this standalone
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case it is assumed that the use of MTBE and other

ethers in gasoline is totally prohibited.

The elimination of the oxygen specification in RFG

requires that other specifications be adjusted in

order to maintain air quality. In order to maintain

current emissions levels of air toxics, as recom-

mended by the BRP, the MTBE ban case assumes

tighter limits on benzene in RFG than does the

AEO2001 reference case. Gasoline consumption and

crude oil price projections remain the same as in the

AEO2001 reference case. The only changes relative

to the reference case are gasoline specifications and

the ban on ether use.

Coal market assumptions

Productivity. Technological advances in the coal

industry, such as improvements in coal haulage sys-

tems at underground mines, contribute to increases

in productivity, as measured in average tons of coal

per miner per hour. Productivity improvements are

assumed to continue but to decline in magnitude

over the forecast horizon. Different rates of improve-

ment are assumed by region and by mine type (sur-

face and underground). On a national basis, labor

productivity is assumed to improve on average at a

rate of 2.2 percent per year, declining from an esti-

mated annual improvement rate of 5.9 percent

achieved in 1999 to approximately 1.2 percent over

the 2010 to 2020 period.

Coal transportation costs. Transportation rates are

escalated or de-escalated over the forecast period to

reflect projected changes in input factor costs. The

escalators used to adjust the rates year by year are

generated endogenously from a regression model

based on the current-year diesel price, employee

wage cost index, price index for transportation

equipment, and a producer time trend.

Coal exports. Coal exports are modeled as part of a

linear program that provides annual forecasts of

U.S. steam and coking coal exports in the context of

world coal trade. The linear program determines the

pattern of world coal trade flows that minimizes the

production and transportation costs of meeting a

specified set of regional world coal import demands.

Mining cost cases. Two alternative mining cost cases

were run to examine the impacts of different labor

productivity, labor cost, and equipment cost assump-

tions. The annual growth rates for productivity were

increased and decreased by region and mine type,

based on historical variations in labor productivity.

The high and low mining cost cases were developed

by adjusting the AEO2001 reference case productiv-

ity path by one standard deviation. The resulting

national average productivities in 2020 (in short tons

per hour) were 14.20 in the low mining cost case and

7.47 in the high mining cost case, compared with

10.31 in the reference case. These are partially inte-

grated cases, with no feedback from the macroeco-

nomic, international, or end-use demand models.

In the reference case, labor wage rates for coal mine

production workers and equipment costs are

assumed to remain constant in real terms over the

forecast period. In the alternative low and high min-

ing cost cases, wages and equipment costs were

assumed to decline and increase by 0.5 percent per

year in real terms, respectively. With the exception

of the electricity generation sector, the mining cost

cases were run without allowing demands to shift in

response to changing prices. If demands also had

been allowed to shift in the energy end-use sectors,

the price changes would be smaller, because mine-

mouth prices vary with the levels of production

required to meet demand.
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Appendix H

Conversion Factors
                       Table H1. Heat Rates

Fuel Units
Approximate
Heat Content

Coal1

  Production . . . . . . . . . . . . . . . . . . . . . million Btu per short ton 21.224                
  Consumption . . . . . . . . . . . . . . . . . . . million Btu per short ton 20.760                
    Coke Plants . . . . . . . . . . . . . . . . . . . million Btu per short ton 26.800                
    Industrial . . . . . . . . . . . . . . . . . . . . . . million Btu per short ton 22.104                
    Residential and Commercial . . . . . . million Btu per short ton 22.783                
    Electric Utilities . . . . . . . . . . . . . . . . . million Btu per short ton 20.479                
    Imports . . . . . . . . . . . . . . . . . . . . . . . million Btu per short ton 25.000                
  Exports . . . . . . . . . . . . . . . . . . . . . . . . million Btu per short ton 26.243                

Coal Coke . . . . . . . . . . . . . . . . . . . . . . million Btu per short ton 24.800                

Crude Oil
  Production . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.800                
  Imports . . . . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.948                

Petroleum Products
  Consumption2 . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.360                
    Motor Gasoline2 . . . . . . . . . . . . . . . . million Btu per barrel 5.234                
    Jet Fuel . . . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.670                
    Distillate Fuel Oil . . . . . . . . . . . . . . . million Btu per barrel 5.825                
    Residual Fuel Oil . . . . . . . . . . . . . . . million Btu per barrel 6.287                
    Liquefied Petroleum Gas . . . . . . . . . million Btu per barrel 3.625                
    Kerosene . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.670                
    Petrochemical Feedstocks . . . . . . . . million Btu per barrel 5.630                
    Unfinished Oils . . . . . . . . . . . . . . . . . million Btu per barrel 5.825                
  Imports2 . . . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.487                
  Exports2 . . . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.709                

Natural Gas Plant Liquids
  Production2 . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 3.886                

Natural Gas
  Production, Dry . . . . . . . . . . . . . . . . . . Btu per cubic foot 1,026                
  Consumption . . . . . . . . . . . . . . . . . . . Btu per cubic foot 1,026                
    Non-electric Utilities . . . . . . . . . . . . . Btu per cubic foot 1,027                
    Electric Utilities . . . . . . . . . . . . . . . . . Btu per cubic foot 1,019                
  Imports . . . . . . . . . . . . . . . . . . . . . . . . Btu per cubic foot 1,023                
  Exports . . . . . . . . . . . . . . . . . . . . . . . . Btu per cubic foot 1,011                

Electricity Consumption . . . . . . . . . .    Btu per kilowatthour 3,412                

    Btu = British thermal unit.
   1Coal conversion factors vary from year to year.  Values correspond to those published by EIA for 1998 and may differ slightly
from model results.
   2Conversion factors vary from year to year. 2010 values are reported.
   Sources: Energy Information Administration (EIA), Annual Energy Review 1999, DOE/EIA-0384(99) (Washington, DC, July
2000), and EIA, AEO2001 National Energy Modeling System run AEO2001.D101600A.
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Table H2. Metric Conversion Factors

United States Unit multiplied
by

Conversion
Factor equals Metric Unit

Mass
  Pounds (lb) X 0.453 592 37 = kilograms (kg)
  Short Tons (2000 lb) X 0.907 184 7 = metric tons (t)

Length
  Miles

X 1.609 344 = kilometers (km)

Energy
  British Thermal Unit (Btu) X 1055.056a = joules(J)
  Quadrillion Btu X 25.2 = million tons of oil

equivalent (Mtoe)
  Kilowatthours (kWh) X 3.6 = megajoules(MJ)

Volume
  Barrels of Oil (bbl) X 0.158 987 3 = cubic meters (m3)
  Cubic Feet (ft3) X 0.028 316 85 = cubic meters (m3)
  U.S. Gallons (gal) X 3.785 412 = liters (L)

Area
  Square feet (ft2) X 0.092 903 04 = square meters (m2)

                

   Note: Spaces have been inserted after every third digit to the right of the decimal for ease of reading.  
   aThe Btu used in this table is the International Table Btu adopted by the Fifth International Conference on Properties of
Steam, London, 1956.
   Source:  Energy Information Administration (EIA), Annual Energy Review 1999, DOE/EIA-0384(99) (Washington, DC,
July 2000), Table B1 and EIA, International Energy Outlook 2000, DOE/EIA-0484 (2000) (Washington,  DC, March 2000).

Table H3.  Metric Prefixes
Unit 

Multiple Prefix Symbol

103 kilo k
106 mega M
109 giga G
1012 tera T
1015 peta P
1018 exa E

   Source:  Energy Information Administration,
Annual Energy Review 1999, DOE/EIA-0384(99)
(Washington, DC, July 2000), Table B2.



A
Acronyms list, 112

Advisory Committee on Appliance Energy

Efficiency Standards, 18

Alaska National Wildlife Refuge (ANWR), 88

Alternative fuels, 67

Alternative technology cases

electricity, 77, 78

energy demand and, 69–71

oil and gas, 86, 87

renewables, 80

American Council for an Energy-Efficient Economy,

69

American Gas Association (AGA), 106

Annual Energy Outlook 2000 (AEO2000), 2–6, 11,

25–28, 45–47, 56

Appliance efficiency. See also Energy efficiency

DOE standards for, 4, 18–19

energy consumption and, 63, 64, 69, 72

energy costs and, 70

Argonne National Laboratory, 69

Asphalt, 66

Associated-dissolved (AD) natural gas, 83

B
Benzene, 16–17

Berlin Mandate, 51

Biomass

for electricity generation, 40, 79, 80

in industrial sector, 40–41

Bureau of Economic Analysis (BEA), 22

Bureau of Labor Statistics, 22

C
California

electric industry in, 42

emissions programs in, 17

MTBE and, 15, 16, 37

renewable energy mandate in, 12

Canada

natural gas imports from, 30, 34–35, 83

petroleum imports from, 60

Carbon dioxide emissions

from coal, 48, 97

in commercial sector, 6, 47, 97

Conference of the Parties and, 51

economic growth and, 6, 46, 48

EIA analyses and, 52–53

electricity generation and, 47, 48, 77, 97, 98

energy consumption and, 61, 97

Framework Convention on Climate Change and,

50–51

in industrial sector, 6, 46–48, 97

Kyoto Protocol and, 10–11, 51–52

macroeconomic growth and, 48–49

from natural gas, 48, 97

nuclear generation and, 76, 97

from petroleum products, 48, 97

projections for, 2, 6, 45–47

reference case and, 45

regulation of, 10

in residential sector, 6, 46, 47, 97

technological improvement and, 49–50

in transportation sector, 6, 47, 97

Census Bureau, 22

Clean Air Act Amendments of 1990 (CAAA90)

emission standards and, 14, 17, 92, 96, 99

provisions of, 10, 15–17, 35, 94

Climate Change Action Plan (CCAP), 10, 51

Climate Change Technology Initiative (CCTI), 53

Coal consumption

carbon dioxide emissions from, 48

for electricity generation, 75, 77, 78, 95

in industrial sector, 65

projections for, 4, 5, 92

sulfur dioxide emissions from, 92, 96

Coal industry

forecast comparisons on, 110, 111

U.S. exports and, 96

Coal prices

coal transportation costs and, 94

labor costs and, 93

projections for, 3, 74, 92

Coal production
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