APPENDIX 1.1


Factors Affecting Natural Gas Prices Through 2010

The Energy Information Administration (EIA) prepares short- and long-term forecasts of energy markets.  The June Short-Term Energy Outlook for 2005 and 2006 was presented in Section 1.  This discussion focuses on the forecast of natural gas prices through 2010.  In the Annual Energy Outlook 2005 (AEO2005), EIA forecasts that by 2010 the wellhead prices of natural gas will decline from current peak levels to $3.64 per thousand cubic feet (mcf) in constant 2003 dollars.  Recent data on prices may drive up this forecast for 2010, but EIA still expects natural gas prices to moderate relative to current high levels.

This view, that natural gas prices will moderate, is based on EIA’s assessment in the AEO2005 reference case of three primary factors.  The first is that liquefied natural gas (LNG) imports should increase dramatically.  Second, availability of unconventional and offshore gases is expected to increase as well.  Third, the average cost of imported oil to U.S. refiners in the reference case declines to $25 a barrel by 2010 (constant 2003 dollars) and the movement in price of natural gas, in the long run, follows the movement in price of crude oil
.  It should be noted that the AEO2005 also includes several cases with substantially higher oil price paths.  The reference case oil price scenario is also currently under review for the upcoming AEO2006 and is likely to be higher than reflected in AEO2005.  Nevertheless, oil prices are still expected to decline in real terms from their current levels by 2010.  

Rise in LNG Imports

Net LNG imports are projected to rise from 440 billion cubic feet (BCF) in 2003 to 2.5 trillion cubic feet (TCF) by 2010.  Unused capacity at the four existing onshore terminals and expansion at three of these terminals is expected to bring imports at these existing onshore terminals to 1.4 TCF in 2010.  Construction of new terminals is projected along the U.S. Gulf coast and in the Bahamas (with the gas delivered to Florida by way of a new undersea natural gas pipeline).
  Most of the new terminals are located in the Gulf of Mexico because of spare capacity in existing pipeline infrastructure, the availability of deepwater ports (onshore) or existing pipeline systems (offshore), the ready ability to handle high-Btu LNG, and the perceived ease of permitting.  These new terminals are projected to import 1.1 TCF of LNG in 2010.

Rise in Unconventional and Offshore Gas Production

While imports of LNG into the United States are expected to be a leading factor in the retrenchment of natural gas prices by 2010, the growth in unconventional and offshore natural gas production together is almost as important as the role of increased LNG imports.

High levels of drilling for natural gas resources are expected to support increased production of unconventional gas, as well as production of offshore gas.
  At the same time, unconventional production is expected to be 1.5 TCF higher and offshore production 460 BCF higher in 2010 than in 2003.  Unconventional gas production—from tight sandstone formations, coalbed methane, and gas shales—is expected to reach 8.1 TCF by 2010, facilitated by technological improvements, high prices, and relatively abundant resources.  Spurred by tax incentives in the late 1980s and early 1990s, new technologies have significantly reduced the per-unit costs of unconventional production.  In 2010, 64 percent of unconventional production is expected to come from tight sandstones, 23 percent from coal beds, and the remaining 13 percent from shale formations.

Offshore natural gas production is expected to grow to 5.2 TCF in 2010, because of expected development of some large deepwater fields, such as Mad Dog and Thunder Horse.  Although natural gas production in the shallow waters of the Gulf of Mexico has been declining steeply since 1997, growing deep gas production has compensated.
  Production of gas in water deeper than 200 meters doubled to 1.8 TCF from 1997 to 2003 and is expected to reach 3.1 TCF in 2010, a difference of 1.3 TCF from 2003.  Production in the shallow waters of the Gulf of Mexico and the waters off the Pacific coast are expected to decline by just over 0.8 TCF.

High Crude Oil Prices

High oil prices may affect the natural gas market in a number of ways.  High crude oil prices motivate consumers to substitute natural gas for petroleum products in consumption, which increases gas demand and hence prices.  Oil and gas are competitive substitutes primarily in the electric generation and industrial sectors of the natural gas market.  The National Petroleum Council (NPC) in its 2003 report provided an estimate that approximately 5 percent of industrial boilers can switch between gas and petroleum fuels.  Other analysts estimate that up to 20 percent of power generation capacity is dual-fired, although in practice it is expected that the relevant percentage is considerably less.  Although these are small percentages, the shift in marginal consumption can have a pronounced impact on prices in a tight market.

High crude oil prices may lead to increased costs of natural gas production and development, putting upward pressure on gas prices.  Natural gas and crude oil operators compete for similar economic resources such as labor and drilling rigs.  High oil prices would lead to higher levels of drilling or production activities as operators explored for and developed oil prospects at a higher rate.  The increased activity would bid up the cost of the relevant factors, which will increase the cost of finding and developing natural gas prospects.

However, high crude oil prices may lead to more drilling and development of natural gas projects, which would tend to decrease gas prices.
  Increased oil prices affect the cash flow available to finance new drilling and project development.  Changes in the expected economic returns from investments in either fuel could lead to increased drilling for one fuel at the expense of the other.  This appears to be happening in the United States, although the relative profitability of projects depends on costs, taxes, and characteristics of the resource base.

The influence of high oil prices may have contradictory effects on natural gas supply and prices.  Production of natural gas may increase as a co-product of oil, or may decrease as a result of higher cost.  While the net effect of high oil prices on natural gas supply may be ambiguous, the effect on natural gas demand is clear.  As the price of oil increases, demand for natural gas goes up, placing upward pressure on the price of natural gas.  Given the relative inelasticity of natural gas supply in the short-term owing to factors such as a 12-18 month lag in the production response to drilling changes, it appears that the effect of oil prices on natural gas demand is generally dominant in the short run.  This is consistent with the observed positive correlation between natural gas and oil prices over the 1995-2004 periods.

According to AEO2005 the price of crude oil price is assumed to decline between 2003 and 2010 as production from Russia and the Caspian area expands, new fields begin producing in West Africa, new oil sands production is initiated in Canada, new deepwater oil fields are brought into production in the Gulf of Mexico, and the Organization of Petroleum Exporting Countries (OPEC) expands production capacity.  Oil production in Russia and the Caspian region is expected to grow from 10.2 million barrels per day in 2003 to 13.1 million barrels per day in 2010, a difference of 2.9 million barrels per day.  It is expected that oil prices will remain high enough that non-OPEC producers will be able to continue to increase output profitably, producing an additional 6.8 million barrels per day by 2010, compared with 2003.
  OPEC production is expected to grow by 5.2 million barrels per day—mostly from the Middle East—over the same period.

Current developments are leading EIA to reevaluate the oil price path through 2010.  This may lead to an upward revision, but with the expectation that real oil prices will still decline from current levels by 2010.

� World oil prices in AEO2005 are defined on the basis of “average refiner acquisition cost” of imported oil to the United States (IRAC).  The IRAC price tends to be a few dollars less than the widely cited West Texas Intermediate (WTI) spot price, and in recent months has been as much as $6 per barrel lower than the WTI.


� Construction of two new Gulf coast terminals is already underway, and one, the Gulf Gateway Energy Bridge, has been completed.   The first LNG cargo to a new terminal in more than 20 years was delivered to Gulf Gateway on March 17, 2005.  On January 17, 2005 ground was broken at the Freeport terminal in Quintana, Texas and on March 23, 2005 ground was broken at the Saline Pass terminal in Cameron Parish, Louisiana.  It is anticipated that these terminals could begin receiving supplies as early as 2007.  Others have received regulatory approval, but are not as yet under construction.





� As of June 3, 2005, Baker Hughes counted 1,206 rigs drilling for natural gas, the highest level ever recorded in the United States.  Over the next 5 years the number of wells drilled is expected to decline, as prices fall and technology improves, but the number of wells drilled is still expected to stay above the levels seen in most of the 1990s.





� About half of the proved reserves of tight sands gas are located in the Rocky Mountains.  Significant quantities of tight sands proved reserves exist in all the other regions, except the West Coast.  About three-quarters of the coal-bed methane reserves are located in the Rocky Mountains.  The largest gas shale deposit is in the Southwest and there are substantial amounts in the Eastern United States.





� Because most of the deepwater hydrocarbon resources are estimated to be oil, the increase in deep water production is associated-dissolved gas.





� Increases in crude oil prices may increase natural gas produced as a co-product of oil, which would tend to decrease natural gas prices.  Natural gas is found in two basic forms—associated gas and non-associated gas.  Associated gas is natural gas that occurs in crude oil reservoirs either as free gas (associated) or as gas in solution with crude oil (dissolved gas).  Non-associated gas is natural gas that is not in contact with significant quantities of crude oil in the reservoir.  In 2003, associated-dissolved gas comprised approximately 2.9 TCF or 14 percent of marketed natural gas production in the United States.





� The decision to invest in one fuel or another is based on much more than simply relative prices.  However, it is generally expected that in the short-term increased cash flow would expand supply activities for both gas and oil, other things being equal.


� Non-OPEC African producers are expected to add 800,000 barrels per day by 2010, most notably in Angola, Gabon, and Ivory Coast.  Oil sands producers in Alberta, Canada, are also expected to add 800,000 barrels per day by 2010, with about half produced at surface mines and the rest produced in situ, even as conventional Canadian oil output declines.
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