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Mr. Chairman, and members of the Committee, I appreciate the opportunity to appear before you today to discuss natural gas and its role in mitigating climate change.      

The Energy Information Administration (EIA) is the statistical and analytical agency within the Department of Energy.  EIA collects, analyzes, and disseminates independent and impartial energy information to promote sound policymaking, efficient markets, and public understanding regarding energy and its interaction with the economy and the environment.  EIA is the Nation’s premier source of energy information and, by law, its data, analyses, and forecasts are independent of approval by any other officer or employee of the United States Government.  Therefore, our views should not be construed as representing those of the Department or the Administration.  

To briefly summarize, the main factors to be considered in addressing today’s topic are the supply of natural gas, the outlook for natural gas demand absent new policies, and the possible impact of new policies on natural gas use and greenhouse gas emissions.  
In terms of domestic supply, EIA focuses on three key measures—production, proved reserves, and estimates of technically recoverable resources.  The major, and very positive story, in all three measures is the growing role of unconventional natural gas sources, particularly gas in shale formations.  Over the past few years, total U.S. natural gas production has significantly increased (Figure 1) through the application of new technologies to these unconventional natural gas resources.  Despite higher production, proved reserves of natural gas have also been increasing.  EIA reported a 13-percent increase in proved reserves during 2007 and will report a further increase when we release reserves data for 2008 later this week.  EIA and other experts have also been raising their estimates of technically recoverable resources, and EIA expects to incorporate a further increase of natural gas resources in the 2010 edition of its Annual Energy Outlook.

Turning to demand, natural gas currently supplies about 23 percent of total U.S. primary energy.  Total natural gas use has moved within a narrow range over the past 15 years.  Use of natural gas in residential and commercial buildings has been fairly stable, while a significant decline in industrial use of natural gas has roughly offset growth in the use of natural gas to generate electricity.  Looking forward, the demand for natural gas in the industrial and electricity sectors is a key area of uncertainty in the overall use of natural gas.  The price of natural gas, the rate of growth of the economy in general and energy intensive industries in particular, and the rate of growth in electricity demand are likely to be key drivers of natural gas demand.  
Developments in energy and environmental policy can also influence the prospects for using natural gas, whether focused on greenhouse gas mitigation or other objectives such as diversifying our transportation fuel mix.  Action to reduce emissions of greenhouse gases, for example, would increase the attractiveness of electricity generation using natural gas relative to coal-fired generation.  However, although generation using natural gas produces less greenhouse emissions than generation using coal, it produces more emissions than generation using renewable energy or nuclear power, which are emissions-free generation sources.  EIA’s analysis of the House-passed climate legislation, H.R. 2454, the American Clean Energy and Security Act of 2009 (ACESA), considered its impacts over the next two decades under different scenarios regarding the cost and availability of international offsets and low- and no-carbon electricity generation technologies.  Our results suggest that this legislation would likely increase the use of natural gas for generation over the next decade in all of the scenarios we analyzed, but the longer-run effect can be either an increase or reduction in natural gas use relative to our Reference Case. 
Supply of Natural Gas in the United States
Natural gas is both produced within the United States and imported.  In 2008, domestic production of dry natural gas equaled about 90 percent of dry gas consumption, with imports from Canada (7 percent of consumption) and imports of liquefied natural gas (LNG) (about 3 percent of consumption) making up the balance.  Though I will discuss both domestic production and imports, the most important recent developments are in domestic production. 

Natural gas production is often classified as either “conventional” or “unconventional,” although the definition of the boundary between these categories varies across analysts and over time.  Traditionally, unconventional resources include historically harder-to-produce supplies embedded in tight sands and shale and in coalbeds.  Two technological advances have made some unconventional resources easier to produce.  Horizontal drilling gives producers access to large, relatively thin layers of rock without having to drill many traditional vertical wells.  Horizontal drilling for natural gas and oil in the United States even outpaced traditional vertical drilling this year (Figure 2).  Hydraulic fracturing, or “fracking,” shatters rocks that are not very permeable, allowing embedded natural gas to flow more rapidly into the well bore.  Hydraulic fracturing is a common procedure in both horizontal and vertical wells in the United States.

These technological changes have led to large increases in available reserves by expanding the types of resource rock that can be drilled economically.  Most recently, natural-gas-bearing shale that is located across the entire United States (Figure 3) has been the focus of attention.  So far, the Barnett shale in Texas has been the most developed, but others, such as Haynesville, may prove more productive and the Marcellus in the Northeast is much larger.  
EIA has traditionally taken a relatively optimistic view of the unconventional natural gas resource, even at a time earlier this decade when many other analysts were suggesting that the lack of natural gas resources in North America would lead to a rapid and inexorable increase in our reliance on imports of LNG.  Recent shale gas developments suggest that even our perspective was not optimistic enough.  In recent years, EIA and other experts, such as the Potential Gas Committee (PGC), have raised their estimates of technically recoverable resources, and EIA expects to incorporate a further increase in the 2010 edition of its Annual Energy Outlook.  Most of these increases arise from reevaluation of shale-gas plays in the Appalachian basin and in the Mid-Continent, Gulf Coast, and Rocky Mountain areas.  I should note, however, that appraisals of the “technically recoverable” natural gas resource potential of the United States do not take into account the costs of finding and recovery.

 

Later this week, EIA will release its year-end 2008 report U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Proved Reserves.  Proved natural gas reserves, a small subset of the technically recoverable resources, are those volumes that geological and engineering data demonstrate with reasonable certainty to be recoverable in future years from known reservoirs under existing economic and operating conditions.  In the report, we will show that proved reserves of natural gas rose from 2007 to 2008, not only replacing production of 20.5 trillion cubic feet (Tcf), but also growing by almost 3 percent over 2007 (Figure 4).  The year-end 2008 increase follows an increase of 13 percent the year before, reflecting in part stronger price conditions, which was a record for the 32 years EIA has collected these data.  For both years,  growth was largely due to continued development of unconventional natural gas from shales.

More recently, some have raised concerns about whether shale can continue to deliver relatively low-cost supply to domestic customers.  Concerns expressed relate to the relative newness of the large-scale application of horizontal drilling and hydraulic fracturing technologies to shales.  Shales in different parts of the country are not the same, and differences in techniques and technology are actively being developed by the industry.  This creates uncertainty in assessing the overall resource base.  Horizontal wells with fracturing to stimulate the flow of natural gas in shale also tend to deliver their greatest volumes in the first few years.  This raises questions as to the ability of the industry to continue to drill productively over the long term, which is necessary to sustain higher, or even constant, levels of production.  

Delivery of  most of a well’s volume relatively quickly has attractive financial implications as well, providing producers with a quicker and more certain return on their investment.  In the long term, the question will be cost.  At this point in the development of new technologies, where possible, producers are likely working with the easiest, lowest-cost resources they can identify.  Continued technology improvements will tend to reduce costs, while the exploitation of more difficult resources over time will tend to increase them.  How these costs evolve over time is an important question, though we are seeing some immediate effects today as, at prevailing prices, development has slowed significantly in the Barnett shale in Texas, although production continues to increase rapidly in the Haynesville in Louisiana and the Marcellus in the Northeast.  The direction of prices is also important to future drilling activity, because it is the difference between price and cost that determines the profitability of drilling activity.  Both EIA’s short- and long-term projections and the futures price curve for natural gas contracts traded on the New York Mercantile Exchange support the view that U.S. natural gas prices will rise relative to their level in the current economic downturn.  
The other major concern about long-term development of shale gas relates to environmental issues.  Any new technology is likely to raise environmental issues, and drilling, particularly in areas that have not seen much in recent years, raises a set of important local environmental issues.  Drilling requires heavy truck traffic, makes noise, and changes the landscape.  Fracturing to stimulate the flow of natural gas, though it involves mainly highly-pressurized water and sand, also involves a relatively small amount of chemical additives.  Some of these environmental issues have been explored over the past few years in Texas.  Much of the Barnett shale lies beneath suburban, and even urban, Fort Worth.  In the case of the Marcellus, the shale lies below areas predominantly in Pennsylvania, West Virginia, and New York that have not seen large-scale drilling efforts in a century.
Because of the local nature of the potential environmental effects of drilling and hydraulic fracturing, and the authority that resides largely in the States for regulating these environmental issues, development is likely to be highly dependent on State and local development policies.  Those policies relate not only to access, but also to regulation of certain development activities that may be associated with air and water pollution.  Formations holding shale gas resources have very low permeability and typically lie far below sources of ground water.  Therefore, water-related concerns have largely centered on the amount of water used in the fracturing process and the need to handle, recycle, and treat fracking fluids, including used fluids that are returned to the surface as part of the process, in a manner that addresses the risk of spills that can potentially affect water quality.  These locally-managed environmental issues make assessing the longer-term role of shale natural gas more difficult.
Depending on overall market conditions, LNG may also continue to serve as a source of additional natural gas supply.  The United States currently has more than 4 Tcf of annual receipt capacity for imported LNG.  The United States, given its extensive natural gas storage system, has in effect become the marginal customer in the international LNG trade, attracting uncommitted supplies when spot prices available in the United States are higher than international alternatives.  In this sense, LNG can act as a safety valve in the event that spot prices rise due to unanticipated demand growth or supply shortfalls.  Under present market conditions, where domestic supply has been robust, imports have averaged much lower than capacity, totaling a little over 0.3 Tcf last year and up about 20 percent year-to-date in 2009.
Demand for Natural Gas in the United States
Natural gas has long played an important role in meeting U.S. energy needs, providing about 23 percent of the primary energy used in the United States, heating more than half of U.S. homes, generating more than one-fifth of U.S. electricity, and providing an important fuel and feedstock for industry.  About one-third of the natural gas consumed in 2007 was used for electric power generation, one-third for industrial purposes, and the remaining one-third in residential and commercial buildings.  Only a small portion is used in the transportation sector, predominately at pipeline compressor stations, although some is used for vehicles. 
The EIA projects and analyzes U.S. energy supply, demand, and prices through 2030 using the National Energy Modeling System and presenting results in our Annual Energy Outlook.  Earlier this year, EIA updated its Annual Energy Outlook 2009 (AEO2009) Reference Case to include estimates of the implementation of the American Recovery and Reinvestment Act (ARRA), which includes significant programs to promote both energy efficiency and smart-grid technologies.  The updated Reference Case shows a continuing slow growth in natural gas use in residential and commercial buildings, averaging less than one-third of a percent annually through 2030.  Our estimates reflect both the increase in the amount of residential and commercial space that uses natural gas as a primary fuel for space and water heating, which tends to increase natural gas use, and projected increases in the efficiency of natural-gas-using equipment and better performance of buildings subject to tougher codes and standards, which tend to reduce natural gas use. 

Projections of industrial natural gas demand are highly sensitive to the price of natural gas as well as the level and composition of economic activity.  As noted previously, natural gas use by industry has declined over the past 15 years.  In our Reference Case projections, industrial-sector natural gas consumption is projected to rebound slightly after the recession, and then level off as energy-intensive industries continue to grow at a much lower rate than the overall economy.  

The electric power sector has been the growth market for natural gas over the last decade.  In 2009, notwithstanding a projected 4.6-percent decline in overall electricity demand, generation with natural gas is actually expected to grow by 4.1 percent, reflecting a situation where generation using efficient natural-gas-fired units is less costly than generation from some coal units in parts of the country.  
Looking forward, however, given the projected rise in natural gas prices relative to coal prices, displacement of existing coal-fired generation does not persist in our Reference Case, where there is no implicit or explicit value placed on carbon dioxide emissions emitted from the combustion of coal in existing plants.  In this setting, the growth in electricity demand and the competition of natural gas with other electricity sources to serve that growth will determine the amount of natural gas used for generation.  

While the recent decline in demand for electricity is largely attributable to the current economic downturn, slowing growth in the demand for electricity has been a long-term trend for more than 50 years.  After averaging nearly 10 percent per year in the 1950s, the annual growth in the demand for electricity slowed to just over 7 percent in the 1960s, less than 5 percent in 1970s, less than 3 percent in the 1980s, less than 2.5 percent in 1990s, and just over 1 percent in the first 7 years of the 21st century (Figure 5).  The slowing growth in electricity demand is projected to continue over next two decades, averaging only 0.9 percent per year in our updated recent projections through 2030.   

With this outlook for electricity demand growth, natural gas generation in our Reference Case is projected to fall over the next few years.  This occurs because growing renewable generation, stimulated in part by the extension of production tax credits and the provision of grants and loans  in the recent American Recovery and Reinvestment Act, together with increased coal generation from new plants already under construction, crowd out the increased use of natural gas that might have otherwise occurred.  Over the longer term, however, natural gas generation is projected to grow because few new coal plants beyond those currently under construction are projected to be added and the production tax credit for eligible renewable sources currently sunsets in 2012 or 2013, depending on the technology.  

Of course there are uncertainties.  Chief among these is whether new electricity-intensive technologies might enter the market to reverse this trend.  The one most discussed today is plug-in hybrid electric vehicles.  While we do see plug-in hybrids entering the market over the next two decades, we do not expect their penetration to be large enough by 2030 to reverse the slowing electricity demand growth trend.  A simple calculation illustrates the point.  One million plug-in hybrid electric vehicles with an all-electric range of 40 miles (PHEV-40) taking a 14-kilowatthour charge 365 days a year would add about 5 terawatthours of electricity load on an annual basis.  This would represent slightly more than one-tenth of 1 percent of projected U.S. electricity demand in 2030.  Tens of millions of PHEV-40s could, of course, make a significant difference to electricity demand, but EIA’s Reference Case does not envision PHEV penetration on this scale over the next two decades given that the technology has yet to be introduced commercially, and there are significant challenges in reducing the cost and improving the performance of batteries to make this technology competitive in the marketplace without continuing subsidies. 

The Effect of Greenhouse Gas Mitigation Policies on Natural Gas Use
Just two weeks ago, I had the opportunity to appear before you to discuss the recent EIA analysis of the energy and economic impacts of ACESA.  EIA’s analysis of ACESA focuses on those provisions that can be readily analyzed using our National Energy Modeling System, including the cap-and-trade program for greenhouse gases and its provisions for the allocation of allowances, Federal building code updates for both residential and commercial buildings, and Federal efficiency standards for lighting and other appliances.

As I noted at the earlier hearing, EIA’s analysis shows that the estimated impacts of ACESA on energy prices, energy use, and the economy are highly sensitive to assumptions about the availability and cost of international offsets as well as no- and low-carbon technologies for power generation.  The six main analysis cases considered in EIA’s report reflect a variety of different assumptions regarding these factors.
EIA’s analysis suggests that the vast majority of reductions in energy-related emissions are expected to occur in the electric power sector.  Across the ACESA main cases, the electricity sector accounts for between 80 percent and 88 percent of the total reduction in energy-related carbon dioxide (CO2) emissions relative to the Reference Case in 2030, even though electricity comprises only 41 percent of such emissions.  Emission reductions in the electricity sector come primarily from reducing conventional coal-fired generation, which in 2007 provided 50 percent of total U.S. generation.  A portion of the electricity-related CO2 emissions reductions results from reduced electricity demand stimulated both by consumer responses to higher electricity prices and by incentives in ACESA to stimulate greater energy efficiency.

There are several reasons for the concentration of emissions reductions in the electric power sector.  First, more than 90 percent of coal, the fuel with the highest carbon content, is used in the electricity sector.  Second, while coal-fired generation is a major source of current and projected Reference Case emissions, there are several alternative generation sources already demonstrated (e.g., natural gas, renewables, and nuclear), and others are being developed (e.g., fossil with carbon capture and storage (CCS)).  Third, changes in electricity generation fuels do not require fundamental changes in distribution infrastructure or electricity-using equipment.  
What does this mean for natural gas use in electricity generation?  In addition to the Reference Case, Figure 6 also shows natural gas generation from several cases we prepared in our analysis of ACESA.  As shown, the impact on the level of natural gas generation depends on assumptions about the cost and availability of international offsets and low-emitting electricity generating technologies like nuclear, fossil with CCS, and biomass.

In the Basic Case where international offsets are assumed to be available and the cost assumptions for low-emitting electricity generating technologies are the same as those in the Reference Case, natural gas generation rises above the Reference Case through about 2020, but then falls below it as new renewable and nuclear plants are brought on line.  In the High Cost Case, where new nuclear and CCS plants are assumed to cost 50 percent more than in the Reference Case, natural gas generation rises above the Reference Case throughout the projections.  Finally, in the No International/Limited Case where the availability of international offsets and low-emitting electricity generating technologies is very limited through 2030, natural gas generation is well above the Reference Case level throughout most of the projections, exceeding the 2030 Reference Case level by 68 percent.

One question of interest is why companies don’t switch from using existing coal plants to increased use of existing natural gas plants to reduce their greenhouse gas emissions.  The reason is that the dispatch decision is quite sensitive to the price of natural gas, and it generally takes a fairly significant greenhouse gas allowance price to make this switching attractive at projected natural gas prices.  Figure 7 provides an illustrative example of this trade-off with three difference assumptions about natural gas prices.  As shown, if delivered natural gas prices were approximately $5 per million Btu it would make sense to dispatch a natural–gas-fired combined-cycle plant before a coal plant when the greenhouse gas allowance price reached a little over $30 per metric ton of CO2.  However, this crossover point rises to around $60 per ton of CO2 with $7 natural gas prices and around $100 per ton of CO2 with $10 natural gas prices.  In the Reference Case of our analysis of H.R. 2454, natural gas prices to electricity generators are just over $7 per million Btu in 2020 and just over $8.30 per million Btu in 2030.  If natural gas prices turn out to be significantly lower than we project, there could be considerably greater use of gas than indicated in these scenarios.
Conclusion  
Given strong technologically-driven U.S. supply development, natural gas is likely to play an important role in domestic energy use for the foreseeable future, regardless of policy.  Clearly, adequacy of resources and local environmental implications will be important considerations, but if those concerns prove manageable, it should be possible for domestic natural gas production to increase well beyond its current level, which already reflects significant growth over the last several years. While growth in the domestic use of natural gas may be constrained by increases in efficiency and relatively slow growth in electricity demand, its environmental advantages relative to some other energy options suggest that it could be considered for a policy-driven role as well.  
Mr. Chairman and members of the Committee, this concludes my testimony.  I would be happy to answer any questions you may have.
Figure 1:

U.S. Dry Natural Gas Production 

Has Grown Significantly Since 2007
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Figure 2:

Horizontal Oil and Natural Gas Drilling 

Overtook Vertical in the First Half of 2009
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Figure 3:

Natural-Gas-Bearing Shales Are 

Widely Distributed across the United States
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Figure 4:

Year-End Domestic Natural Gas Reserves Increased 
in 2008 Despite Higher Production and Lower Prices
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Figure 5:

The Rate of Growth in Electricity Demand Growth 

Has Been Slowing for Decades 
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Figure 6:

Natural Gas Use in Electric Generation 

Varies Across EIA’s GHG Mitigation Cases
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Figure 7:

Gas vs. Coal Dispatch Choices for Existing Generators in Relation to the Value of a Carbon Dioxide Allowance Using Three Different Natural Gas Price Assumptions 
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		Gas CC - $5 MMBtu gas		39		41.0592		43.1184		45.1776		47.2368		49.296		51.3552		53.4144		55.4736		57.5328		59.592		61.6512		63.7104		65.7696		67.8288		69.888		71.9472		74.0064		76.0656		78.1248		80.184		82.2432		84.3024		86.3616		88.4208

		Gas CC - $7 MMBtu gas		54.6		56.6592		58.7184		60.7776		62.8368		64.896		66.9552		69.0144		71.0736		73.1328		75.192		77.2512		79.3104		81.3696		83.4288		85.488		87.5472		89.6064		91.6656		93.7248		95.784		97.8432		99.9024		101.9616		104.0208

		Gas CC - $10 MMBtu gas		78		80.0592		82.1184		84.1776		86.2368		88.296		90.3552		92.4144		94.4736		96.5328		98.592		100.6512		102.7104		104.7696		106.8288		108.888		110.9472		113.0064		115.0656		117.1248		119.184		121.2432		123.3024		125.3616		127.4208
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Projections

3YR Moving Average
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Reference

Basic

High Cost
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Coal - $2 MMbtu coal

Gas CC - $5 MMBtu gas

Gas CC - $7 MMBtu gas

Gas CC - $10 MMBtu gas



Greenhouse Gas Allowance Price (dollars per ton CO2)

Fuel  Cost -- dollars per megawatthour


