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Introduction

In February 2000, the American Gas Foundation released
Fueling the Future: Natural Gas and New Technologies for a Cleaner
21st Century, which examined the country’s energy needs during
the next two decades and the role that natural gas could play
in meeting those needs. The United States will face serious
challenges in confronting the growing demand for energy,
while satisfying the desire for a clean environment, economic
growth, energy security and energy efficiency. Fueling the
Future concluded that these national objectives could be met
by combining technological progress in energy production and
consumption with a greater reliance on natural gas for end-use

technologies in homes and businesses.

Fueling the Future projected that usage of natural gas in the
United States could increase by a robust 60 percent during the
next 20 years — from the current level of about 22 quadrillion
Btu (quads) per year to 35 quads. The study also showed that
significant economic, environmental and national security
benefits could result from such dramatic increases in natural gas
use. Carbon dioxide (CO,) emissions could be reduced by 930
million tons per year in 2020, while oil imports could decline by
2.6 million barrels per day. National energy consumption could
be reduced by 6 percent. But achieving the benefits of this
scenario requires the adoption of policies that would stimulate

natural gas production and consumption, and facilitate gas

distribution and transmission. If such policies are not adopted,
Fueling the Future estimated that natural gas use would reach
29 quads.

The purpose of this update is to examine the conclusions of
Fueling the Future in light of the dramatic energy events of 2000,
which included strong demand for all forms of energy and rising

energy prices.
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Executive Summary

North America contains vast natural gas resources, and virtually
all of the natural gas consumed in the United States is produced
in the U.S. and Canada. New exploration and production
technologies make finding and producing natural gas more
efficient and less intrusive. Transportation of natural gas is
accomplished safely, quietly and nearly invisibly through a
1.4-million mile underground network. Use of natural gas

is expected to grow dramatically during the next 20 years

— especially if federal, state and local officials and the private

sector adopt policies that promote greater use of natural gas.

This update of Fueling the Future: Natural Gas and New
Technologies for a Cleaner 21st Century reinforces the original
report’s fundamental conclusion: A reliable, reasonably priced,
environmentally conscientious energy future is possible and
achievable, but it will occur only if significant changes to
energy policy are made. This updated report continues to
forecast increased usage of natural gas, even under the higher
price scenario used in this update. Natural gas demand is
projected to grow by a still-robust 53 percent by 2020 (up to
33.6 quadrillion Btus, or “quads”), compared with the potential
60 percent increase (35 quads) contained in the original

Fueling the Future study.

The original Fueling the Future study projected natural gas

demand to the year 2020 under two alternate scenarios. The

“current” scenario assumed significant increases in the efficiency
of natural gas equipment and continued technological advances
in energy supply and usage, but continued barriers to increased
use of natural gas. In contrast, the “accelerated” scenario assumed
the removal of barriers and the implementation of positive
policies. This report updates only the “accelerated” view, given
debate about the need for national energy policy. Fueling the
Future projected in 2000, and again in this update, that if positive
policy steps are taken, the United States will spend less money

on energy, waste less energy and create less pollution.

Although market conditions are different from a year ago, when
Fueling the Future was released, the future envisioned in the
report is no less attainable if all energy sources, including coal,
natural gas, oil, nuclear, renewable energy and others are allowed
to be used in their best and most efficient fashion, such as direct
use of natural gas in homes and businesses. Because the events of
2000 appear to have increased the sense of urgency about
making the policy changes outlined in Fueling the Future, it

seems even more likely that this future can be realized.

However, these events also indicate that failure to enact
significant energy policy changes quickly will lead to

consequences more severe and sooner than previously thought.
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Findings

The current energy market situation remains consistent
with Fueling the Future.The higher natural gas consumption
scenario in Fueling the Future was described as “optimistic but
achievable.” It assumed that seven policy recommendations
promoting natural gas would be adopted. For example, it
assumed that access to the natural gas resource base would not
be unduly restricted. This would mean updating current
restrictions on drilling for gas oft the United States’ East and
West Coasts, in the eastern Gulf of Mexico and in much of the
Rocky Mountains. Fueling the Future affirms the adequacy of the
nation’s resource base and the ability of current technology to
find and develop that base. But government energy policy will
strongly influence whether higher gas production and usage —
as well as the economic, environmental and national security

benefits that would result — will occur.

Energy markets were extremely volatile in 2000, raising
questions about energy price and energy availability over the
long-term. Fueling the Future anticipated only modest natural gas
price fluctuations during the next 20 years, with wellhead prices
remaining in the mid-$2 per million Btu (MMBtu) range in
2000 dollars. When the report was released in February 2000,
wellhead natural gas prices were close to $2 per MMBtu; for the
entire year of 2000, they averaged $3.60 per MMBtu. But by the
end of the year, spot prices had approached $10, although they
had dropped back to $5 by March 2001.

Energy is the lifeblood of the U.S. economy, and increased
demand for all forms of natural and man-made energy has
resulted in uncertainty throughout the energy marketplace.
This uncertainty is not limited to natural gas. California has
experienced blackouts and record-high wholesale electricity
prices, and the state is far from the only part of the country
where both generation and transmission are strained. Heating
oil supplies were very low going into the most recent heating
season. Crude oil prices soared from less than $10 per barrel in
early 1999 to more than $30 by late 2000, and gasoline prices
increased by more than 50 percent during the same period.
Somewhat higher coal prices, resulting from increased demand

while also meeting environmental restrictions, could result.
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It's reasonable to ask what the implications of Fueling the
Future would be if energy prices are higher than those
considered in the original report. Most analysts believe that
energy prices will retreat from the peaks witnessed in late 2000,
but there is little agreement on how far they will retreat, when

they will reach a new equilibrium point, and what changes we

should expect as a result of the long-term price outlook. In light

of this uncertainty, this update reexamines the results of Fueling
the Future within the context of higher energy prices. This is not
meant to be a projection of future prices — the industry
advisory committee that oversaw the development of Fueling the

Future made a conscious decision to avoid such predictions —

but rather an assessment of the potential effects of higher energy

prices on long-term energy supply and demand.

This updated higher-price scenario was developed by the
American Gas Association’s AGA-TERA model, which was
developed specifically for long-term energy supply, demand and
price analysis. Table 1 sets out the energy prices of this updated
scenario. Unless otherwise noted, prices are in real dollars,
excluding the impact of inflation. Compared to the February

2000 Fueling the Future report, this update includes:

¢ Wellhead natural gas prices are assumed to be 36 percent
higher. Wellhead prices increased from roughly $2 per
MMBtu in January 2000 to a high of $6.35 per MMBtu in
December. The average annual wellhead price in 2000 was
$3.60 per MMBtu. In terms of the futures market, the
NYMEX price hit $10 in December 2000, although it
retreated to the $5 range by March 2001. In this update,
wellhead prices retreat further, to $3.25 (although upward and
downward fluctuations in the short-term are expected), and
then increase throughout the forecast period to $3.60 in 2020.
This is a 36 percent increase relative to the $2.65 price in
2020 given in Fueling the Future. When the impact of inflation
is included, the updated 2020 wellhead price translates to
$5.60. For comparison purposes, the Energy Information
administration’s (EIA) current long-term forecast projects
a (pre-inflation) 2020 wellhead price of $3.13.



Table 1| Energy Prices
Fueling the Future vs Higher Energy Price Scenario

2020 Fueling 2020 Higher 2020 Higher % Change in

the Future Energy Price Energy Price Real Prices (FTF
Scenario Scenario Scenario vs Higher Price
($1999) ($1999) ($Nominal) Scenario)
Natural Gas
b | $265 W $5¢0 36%
(wellhead)
Oil

$/barrel $1 845 $23OO $4017 25%

(RAC)

Coal o
$/mmbtu $1 2 $1 2 $1 e OA

(Delivered price)

Electrici &
G| G.beems 7 3eems 11 5ens Q%

(Average Retail Price)

¢ Oil prices are assumed to be 25 percent higher. Oil prices
have hovered in the high $20 to low $30 range this year.
OPEC actions again have heavily influenced the market. Oil
prices in this update fall back to $23 per barrel, compared with
$18.45 in Fueling the Future. The $23 per barrel in this update
equates to $40 in nominal terms in 2020.

e Coal prices are

¢ Electricity prices are assumed to be 10 percent higher.
Many analysts have assumed that deregulation of the electricity
industry will result in lower real electricity prices. However,
the past year’s events have slowed some of the momentum for

deregulation and resulted in less-uniform support for the

notion that real electricity prices are likely
to decline. The need to increase both
generation and transmission capacity in
some areas, with perhaps more coal and
nuclear generating capacity in the mix
than previously expected, will put upward
pressure on prices. In this update, prices
increase from 6.6 cents per kilowatt hour
(kWh) currently to 7.3
cents per kWh in 2020.

assumed to remain

constant. The delivered
price to utilities is $1.22
throughout the forecast period.
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Even at a higher wholesale price, natural gas demand would
increase by a still-robust 53 percent during the next 20
years, according to this study’s revised projections. Natural
gas demand would increase from approximately 22 quads today
to 33.6 quads in 2020, down somewhat from the 35 quads
contained in the original Fueling the Future study. Oil and
electricity consumption also fall, by 1.2 quads and 0.2 quads,
respectively. Coal, the only fuel that does not increase in price
relative to the Fueling the Future scenario, increases modestly
from 25.3 quads to 25.6 quads.

Higher energy prices will have only a modest impact on total
energy consumption. U.S. primary energy consumption was 97
quads in 1999, and Fueling the Future projects that it will reach
115 quads by 2020. In this update, primary energy consumption
declines by 3 percent from the previous estimate, to 112 quads.
(See Table 2.) The original Fueling the Future outlook included
relatively optimistic assumptions about the use of high-efficiency
energy production and consumption equipment, and renewable
energy sources. Under these assumptions, further reductions in
consumption are difficult to achieve, even with higher energy
prices. The EIA’s most recent long-term outlook projects 127

quads of primary energy consumption in 2020.

Price-related declines in natural gas consumption are most
likely for large industrial customers and electricity
generators. Although the use of natural gas in this update
increases by 50 percent in relation to today’s level, it declines
somewhat relative to the original Fueling the Future scenario.
Large-volume customers, such as factories and electric power

plants, account for nearly three-fourths of the annual decline of

Table 2 | Primary Energy Consumption
Fueling the Future vs Higher Energy Price Scenario

Quadrillion | Total Primary
BTUs | Energy Supply Coal Qil Gas Nuclear  Renewables

199Data | 97.1 217 380 223 7.7 7.5

2020 « EIA

Reference 127.0 26.2 50.6 35.6 6.1 8.3

Case

020°FF1 1152 253 399 355 57 8.9

Scenario

2020  Higher

Energy Price 11 23 256 386 336 5.7 89

Scenario




Table 3 | Natural Gas Consumption
Fueling the Future vs Higher Energy Price Scenario
2000 2020 * Higher
Quadrillion (Estimated 2020 ¢ FTF Energy Price
BTUs by EIA) Scenario Scenario Change
Residential 51 7 4 7 1 -03
Commercial 3.4 5.5 5.3 -0.2
Industrial 9.6 13.1 12.1 -1.0
Electric Utility 31 6.7 63 -04
Transportation 2.0 2.8 2.7 -0.1
Total | 23.5 35.5 33.6 -1.9

1.9 quads in natural gas consumption by 2020 in this update
(See Table 3.) Industrial plants and electricity generators can
substitute fuels more readily than residential and commercial
customers, and during times of high prices they are more likely
to conserve energy than smaller customers, who use a larger
proportion of their gas for heating. Industrial gas consumption in
this update is 1 quad lower than the figure in Fueling the Future
— 12.1 quads in 2020 rather than 13.1 quads. Residential gas
consumption declines from 7.4 quads to 7.1 quads in 2020,

while commercial consumption falls from 5.5 to 5.3 quads.
Natural gas consumed by vehicles falls by 0.1 quads in this
update.

Most of the 1.2 quad decline in oil consumption occurs in the
transportation sector in response to higher gasoline prices. The
0.2 quad decline in electricity consumption is dispersed among
the various consuming sectors, while the 0.3 quad increase in
coal consumption in 2020 is the result of coal’s increased

penetration into the electricity generation market.
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Higher natural gas prices make alternative supply sources more
attractive. This update, as indicated in Table 4, assumes somewhat
less dependence on gas production from the lower 48 states than
Fueling the Future. In this update, domestic lower 48 production
accounts for 26.6 quads of the 33.6 quad total in 2020, as
opposed to 29.5 quads of the 35.5 quad total in Fueling the
Future. In 2000, domestic lower 48 production was just over
19.7 quads. The update’s less intensive use of the lower 48
resource base does not indicate any lessening of confidence in
that resource base. In fact, a recent report by the Potential Gas
Committee, a group of more than 170 volunteer members from

the natural gas industry, government agencies and academic

Table 4 | Natural Gas Supply
Fueling the Future vs Higher Energy Price Scenario
Quadrillion 2020 » FTF 2020 * Higher Energy Price
BTUs Scenario Scenario
Domestic Production
oducton 295 26.6
Alaska 0 1.0
Imports
Canada+LNG 6.0 6.0
Total 35.5 33.6

institutions, showed that the U.S. natural gas resource base is
estimated to be even larger than previously thought. The study
suggests that in a higher-price environment, other forms of
natural gas become more attractive. When coupled with
somewhat lower energy demand, this results in a lower total

requirement for natural gas from the lower 48 states.

Alaskan gas was not included as a supply source in Fueling the
Future, but it contributes 1 quad per year in this update. With
wellhead gas prices between $3.25 and $3.65 per MMBtu
throughout the forecast period, Alaskan natural gas becomes
economically viable. Proved reserves of natural gas at the North
Slope of Alaska total roughly 30 quads, and it is believed that a
pipeline to bring this gas to the lower 48 states would be

constructed in this higher-price environment.

Imported natural gas, including both Canadian gas and liquefied
natural gas (LNG), is 6 quads per year in 2020, both in Fueling
the Future and in this update. However, in the update it is
expected that higher prices would shift the mix somewhat
towards more LNG and frontier Canadian gas than in the
original study, which focused principally on traditional

producing areas.
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Conclusion

This update reinforces the fundamental conclusion of
Fueling the Future: A reliable, reasonably priced,
environmentally conscientious energy future is possible,
provided there are significant changes in energy policy
that promote increased production, distribution and
efficient use of domestic natural gas. National energy
needs can be met while reducing oil imports and improving
environmental quality and overall energy efficiency. We can
meet those needs by increasing our dependence on natural gas,
improved technology and a greater emphasis on renewables.
Fueling the Future also concluded that there is a significant and
growing role for all forms of energy to play. However, to repeat,
the higher gas consumption scenario of Fueling the Future, and
the attendant benefits to the nation, are dependent on the
adoption of enlightened energy policies. For example, the gas
consumption in the high gas use scenario in Fueling the Future
was about 6 quads higher than gas consumption in the
scenario that did not include the necessary policy measures.
More significantly, the original Fueling the Future said the
adoption of these policy measures would lead to a reduction
in CO, emissions of 930 million tons per year, a reduction of
oil imports of 2.6 million barrels per day and a reduction in

primary energy consumption of 6 percent annually.

The higher prices and market volatility of 2000 suggest a
more fragile market than we believed existed a year ago. But
the future presented in Fueling the Future remains attainable,
and the potential benefits are highly desirable. Since the events
of 2000 appear to have increased the sense of urgency about
making the policy changes outlined in Fueling the Future, it

seems even more likely that this future can be realized.

The results of this updated study clearly demonstrate that to
avoid higher consumer energy prices and a less reliable energy
supply, a national energy policy is needed now — not just for
natural gas, but for all forms of energy, including renewables.
Such a policy should also include energy efficiency measures.
Our nation’s leaders can either fail to recognize the need for
a balanced national energy policy — thus risking volatility,
uncertainty and unrest — or move forward toward a cleaner,
more efficient, more secure economic future, in part through

increased use of domestic natural gas.



“National energy needs can be met while reducing oil imports and
improving environmental quality and overall energy efficiency.
We can meet those needs by increasing our dependence on natural

gas, improved technology and a greater emphasis on renewables.”



