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Chairman Bingaman, Ranking Member Murkowski, and members of the committee, thank you for the opportunity to appear before you today.

My name is Jim Asselstine.  I am a Managing Director at Barclays Capital, where I serve as the senior fixed income research analyst responsible for covering the U.S. electric utility and independent power sector.  In that capacity, I provide fixed income research coverage for more than 100 U.S. electric utility companies, independent power producers, and power projects.  I also work closely with the large institutional investors who have traditionally been a principal source of debt financing for the power industry.

Mr. Chairman, I appreciate your invitation to testify at today’s hearing to discuss the current state of the Department of Energy loan guarantee program, authorized under Title XVII of the Energy Policy Act of 2005, and how the delivery of services to support the deployment of clean energy technologies might be improved.
My testimony will provide a financial community perspective on three topics:

1. the scope of the challenge facing the United States in building and modernizing its electricity supply and delivery infrastructure to meet future electricity needs, sustain economic growth, and reduce the environmental impact – particularly the carbon footprint – of electric power production;

2. the scale of the investment required to rebuild and modernize America’s electric power infrastructure, and the associated financing challenges this investment poses for the industry; and
3. how the DOE loan guarantee program might be enhanced to help the industry meet these financing challenges.
Mr. Chairman, in my view, the U.S. electric power sector faces three major imperatives.  It must reduce the growth in electricity demand by improving efficiency and by promoting conservation and demand side management.  It must reduce its carbon footprint by developing and deploying low-carbon and zero-carbon technologies.  And, it must build significant amounts of new generating capacity – to meet growth in electricity demand and to replace older, less efficient generating capacity – as well as new transmission to bring that electricity, particularly from intermittent renewable sources, to market.

Meeting these three imperatives will likely require a broad-based portfolio of technologies.  The portfolio should include:  aggressive energy efficiency programs; major expansion of zero-carbon renewable and nuclear generating capacity; widespread deployment of carbon capture and storage technologies, when they are available; improvements in the efficiency of existing coal-fired power plants; large-scale use of plug-in hybrid electric vehicles; development and use of “smart” transmission and distribution technologies, and expanded use of smaller scale, distributed power generation.  In my view, no single technology provides a complete solution to the challenges that we face.  Rather, all the elements in the portfolio are needed given the inherent risks, challenges and uncertainties with the individual technologies.

Developing and deploying this portfolio of technologies will require a sustained capital investment over at least the next 20 years on a level that is unprecedented for the electric power industry.  Complying with state or federal requirements to reduce carbon emissions and mandate renewable portfolio standards will require that we address the major investment challenge facing the electric power sector.  An enhanced and stable financing framework is essential both to conduct research, development and demonstration of the technologies in the portfolio, and to enable large-scale deployment of the new technologies when they have been developed and demonstrated.

Mr. Chairman, as I discuss more fully below, I do not believe that our traditional financing tools, techniques, and resources will be sufficient in themselves to expand reliance on renewables and zero-carbon technologies and to achieve the necessary reductions in carbon emissions.  The scale of the needed capital investment will require a joint and coordinated effort by industry, the federal government and state governments to enhance and expand our existing sources of financing, including an efficient, timely, workable, and appropriately funded loan guarantee program.

The Challenge Facing the U.S. Electric Power Sector
Current Situation.  The U.S. electric grid consists of approximately one million megawatts of electric generating capacity.  Approximately 45 percent of that capacity is more than 30 years old, and 20 percent is more than 40 years old.

Of the current one million megawatts (MW) of generation, about 315,000 MW is coal-fired capacity.  Two-thirds of that coal-fired capacity is 30 years old or older; one-third is 40 years old or older.  Approximately 125,000 MW of U.S. generating capacity consists of oil- and gas-fired power plants, many of which were built in the 1960s and 1970s, and that are inefficient by today’s standards.
  Much of this older fossil-fueled generating capacity is not equipped with modern environmental control technology.  Continuing to rely on older, less efficient generation, which represents one-quarter to one-third of U.S. generating capacity, frustrates our ability to achieve cleaner air and reduce carbon emissions.

This dependence on older, less efficient generating capacity reflects the fact that the United States has deferred investment in new, more efficient, cleaner high-capital-cost renewable, nuclear, and coal-fired baseload power plants.  The core problem – inadequate investment – extends beyond generating capacity.  Transmission investment started to decline in the late-1970s.  By the mid-1990s, the United States was investing about one-half what it was investing in the 1970s – even though electricity demand and the strain on transmission capacity increased substantially during that time.  Transmission investment has increased in the last several years (due to tax treatment changes in the Energy Policy Act of 2005 and higher returns allowed by the Federal Energy Regulatory Commission), and is now approaching $8-9 billion a year, as the electric utilities work to catch up with the demands being placed on the electric grid.

Since the early 1990s, the United States has built a relatively small amount – approximately 11,000-12,000 megawatts – of new baseload coal-fired and nuclear generating capacity, and a very large amount of new gas-fired capacity – approximately 300,000 megawatts.  The industry built gas-fired plants because they represented the lowest investment risk at a time of major uncertainty in the power business, brought on by restructuring and deregulation, and at a time in which natural gas prices were relatively low and stable.  However, coal-fired and nuclear power plants still represent about 70 percent of U.S. electricity supply and provide the greatest forward price stability.  Gas-fired power plants, on the other hand, have exposed consumers periodically to higher volatility in electricity prices.
Future Outlook.  In its annual forecast of U.S. energy supply and demand trends, the U.S. Energy Information Administration (EIA) forecasts a need for approximately 263,000 MW of new generating capacity by 2030 to meet growth in electricity demand and to replace older power plants that are no longer economic.  EIA’s 2008 Annual Energy Outlook incorporates the energy efficiency and demand-side impacts of the Energy Independence and Security Act of 2007.  (For example, EIA’s 2008 outlook projects electric demand growth of 1.05% per year through 2030, a reduction from the 1.5% per year demand growth forecasted in their 2007 outlook.  For reference, growth in electricity demand between 1998 and 2007 averaged 1.8%/year.)
Even with more aggressive efficiency programs and lower growth rates in electricity demand than forecast by EIA, the United States will likely need substantial new generating capacity.  In a recent analysis for the Edison Foundation,
 The Brattle Group forecast a need for 133,000 megawatts of new capacity by 2030 assuming no mandatory controls on carbon emissions, and 216,000 megawatts by 2030 with carbon limits.  (The Brattle Group analysis assumes 0.7 percent per year growth in peak load, which determines the amount of generating capacity required.  For reference, the Energy Information Administration’s forecast to 2030 is 1.5 percent annual growth in peak load.  Even this is a large drop from historical performance:  Annual growth in peak load between 1996 and 2006 was 2.1 percent.
)  With the introduction of carbon controls, the need for new generating capacity will likely increase:  Companies must build more new capacity to meet demand growth and to replace older coal-, oil- and gas-fired steam capacity that will be shut down because it will not survive the transition to a carbon-constrained world.

Assessments of how to reduce U.S. electric sector carbon emissions show that there is no single technology that can, by itself, slow and reverse increases in carbon emissions.  Rather, as a recent analysis
 by the Electric Power Research Institute (EPRI) shows, a portfolio of technologies and approaches will likely be required.  The EPRI analysis starts with the EIA forecast of electric sector carbon emissions in 2030 (2.9 billion tons), then assembles a portfolio of technologies and approaches that could reduce the sector’s carbon emissions to 1990 levels (1.8 billion tons) by 2030.
The portfolio necessary to achieve the 1990 level of carbon emissions includes:
1. aggressive efficiency programs to reduce electricity demand growth from 1.05 percent per year to 0.75 percent per year;
2. 100,000 MW of new renewable energy capacity (instead of the 55,000 MW in EIA’s reference case);
3. 64,000 MW of new nuclear generating capacity, in addition to the 100,000 MW now operating;
4. significant improvements in the efficiency of existing coal-fired power plants and widespread deployment of carbon capture and storage beyond 2020;
5. significant penetration of plug-in hybrid electric vehicles,
 and
6. increased use of smaller scale, distributed generation, in place of large central station power plants.
Each of the elements in the portfolio represents maximum feasible deployment, so failure to develop and deploy the full portfolio would place unsustainable stress on the other technologies in the portfolio.
Investment Requirements in the Electric Power Industry
Although each technology has its own challenges, the largest single challenge across all technologies is financing.  Sufficient financing is an essential enabling requirement, both to conduct research, development and demonstration of the technologies in the portfolio, and to finance large-scale deployment of the new technologies when they have been developed and demonstrated.

Research, Development and Demonstration (R,D&D).  Substantial increases in energy R,D&D investment will be needed in the years ahead to create a sustainable electric supply infrastructure.  Unfortunately, recent trends are in the opposite direction.  In a February 2007 analysis, the Government Accountability Office found that DOE’s budget authority for renewable, fossil and nuclear energy R&D declined by over 85 percent (in inflation-adjusted terms) from 1978 through 2005.  The need for new technologies to address critical energy needs has not diminished over the same time period, however, nor have the energy and environmental imperatives facing the United States become any less urgent.

EPRI has estimated that the United States must increase investment in energy R,D&D by $1.4 billion annually between now and 2030 to develop and demonstrate the technology portfolio necessary to bring electric sector carbon emissions back to 1990 levels by 2030.  That additional cumulative investment of approximately $32 billion in R,D&D would reduce by $1 trillion the cost to the U.S. economy of bringing electric sector emissions back to 1990 levels, according to EPRI’s analysis.

Technology Deployment.  America’s electric power industry faces a daunting investment challenge.  Approximately $1.5-2.0 trillion
 in new investment will be required by 2030 for new generating capacity, new transmission and distribution, efficiency programs, and environmental controls on operating plants.  To place this estimate in perspective, the current book value of the entire U.S. electricity supply system, built up over approximately the last 60 years, is only $750 billion.  The electric power industry will be challenged to manage investment on this scale, particularly in today’s more constrained and challenging credit markets.
The electric sector is already showing some signs of stress.  The investor-owned utilities have already cut capital spending for 2009 by approximately 10 percent, on average.  There is also downward pressure on equity returns, largely because rate increases have not kept pace with rising costs.  Bond spreads are also wider (in some cases, significantly wider) and, although all-in debt costs are not dramatically higher because yields on Treasuries are so low, the cost of debt will be significantly higher than historical norms when Treasury yields recover if bond spreads remain at current levels.  Industry leverage is beginning to rise – not to the levels seen in 2003, when debt represented about 61 percent of the investor-owned utilities’ capital structure – but it has increased somewhat over the last three years and debt now represents about 56 percent of industry capital structure.  This, of course, exerts downward pressure on credit ratings.  Only about 40 percent of rating actions by the three rating agencies last year were upgrades – the first year since 2004 that downgrades outpaced upgrades.

In summary, the electric power sector is in the early stages of a major, 20-year capital investment program, and is not as well-positioned for these capital expenditures as it was in the 1970s and 1980s when it last undertook a major capital expansion program.  At that time, the average electric utility had a solid A credit rating.  Today, the average electric utility credit rating is BBB.
Addressing the Investment Challenge

Addressing this investment challenge will require innovative approaches to financing.  Meeting these investment needs will require a partnership between the private sector and the public sector, combining all the financing capabilities and tools available to the private sector, the federal government and state governments.

The financing challenges differ somewhat from technology to technology, depending on the nature of the risk being managed, the size of the financings, the maturity of the technology, and other factors.
For renewable energy resources, including wind and solar energy projects, financing challenges include the availability of both debt and equity financing to support large-scale project development.  In addition, financial returns are heavily influenced by the availability of tax benefits in the form of Production Tax Credits, Investment Tax Credits,  and accelerated depreciation.  Because many of the renewable project developers are smaller companies or European utilities, the ability of these companies to use the tax credits being generated by the projects is constrained.  In addition, the availability of Production Tax Credits is limited to entities who are owners and producers of the project and its power output.  As a consequence of these limitations, renewable project developers have increasingly utilized structured tax partnerships or lease structures, which allow developers to raise capital from one or more financial partners who have the capacity to use the tax benefits.  The market for these financing structures has grown rapidly over the past three to four years, from about $2 billion per year initially, to about $4-5 billion last year.  During this period, a core group of about 10-20 large financial investors, which include large banks, insurance companies, and structured finance investors, has developed a detailed understanding of the technology, structure, and analysis of these transactions.  Unfortunately, as a result of the credit crisis, most of these financial investors no longer have the capacity to use the tax benefits from these projects at present.  This lack of “tax equity” in the current environment provides a significant constraint on the ability to finance new renewable energy projects or to refinance existing projects where construction is nearing completion.  Certain changes being considered in the stimulus bill, such as extending the availability of tax credits for renewables, allowing a wind project developer to claim an Investment Tax Credit instead of a Production Tax Credit, and allowing a five-year carry-back for tax benefits, would be helpful, as would a provision allowing a renewable project developer to apply for an equivalent grant from the government in lieu of the tax benefits.  In addition, a principal source of debt financing for these projects has been several of the large European banks that have developed expertise in renewable energy project financing, and the lending capacity of these banks is also somewhat constrained in the current environment.

The electric utilities and utility holding companies are much larger entities, and therefore have greater capacity to make use of the tax credits generated by renewable energy projects.  In addition, recent changes to the tax laws have given the electric utilities greater flexibility to make use of the Production Tax Credits from renewable energy projects.  These factors, together with the growth of renewable portfolio standards, are likely to lead to further expansion in renewable energy development by the utilities, although these projects will add to the utilities’ burden to raise debt and equity financing to meet their growing capital expenditure needs.  The DOE loan guarantee program can help provide the debt financing needed for these renewable energy projects, and expanding the available funding under the loan guarantee program for renewable energy projects, as is being considered in the stimulus bill, would be useful.              
For advanced, high-efficiency coal-based technologies, like integrated gasification combined cycle (IGCC), which appear to offer the greatest potential for carbon capture, the risk is largely technological:  The question that most project developers and investors are considering is, “will the plant meet performance targets for reliable commercial operation and, if so, how long will it take to reach them?”  IGCC plants include a gasifier, a clean-up train, a gas turbine and a steam turbine.  All four technologies must be integrated and operate together, including the ability to follow load, at high levels of reliability.  Smaller-scale IGCC plants have demonstrated that the technology can operate at these performance levels, but broad commercial deployment has yet to occur.  Continued federal funding for research, development and demonstration is likely necessary, and federal loan guarantees may be necessary to offset the technology risk, which investors may be unwilling to take.

For advanced nuclear power plants, the financing challenge is not technology.  The advanced light water reactors now being licensed are evolutionary improvements on today’s light water reactors, which have operated on a sustained basis at high levels of reliability (e.g., capacity factors in the 90 percent range) for the last decade.  Rather, the challenge for new nuclear plant financing is one of scale:  these are large capital investments – likely $6-8 billion for a new reactor – being built by relatively small companies.
  The U.S. electric power sector consists of many relatively small companies, which do not have the size, financing capability or financial strength to finance power projects of this scale on their own, in the numbers required – particularly since the same companies will also be investing in other forms of generating capacity, transmission and distribution, efficiency and demand response programs, and environmental controls.  New nuclear projects will likely require financing support to offset the disparity in scale between project size and company size, and this is especially true for the plants that would be built by unregulated generation companies.  For nuclear projects, like other capital-intensive baseload facilities, federal loan guarantees appear to be an effective financing technique.  Loan guarantees allow the companies to use project-finance-type structures, to employ higher leverage in the project’s capital structure, and to fence off the project’s credit risk from the project sponsor’s balance sheet, in whole or in part.

It seems clear, therefore, that there is a critical need for an effective, long-term financing platform to ensure deployment of clean energy technologies in the numbers required and to accelerate the flow of private capital to achieve a sound energy and environmental policy.  It also seems clear that this financing authority, whether it resides within the Department of Energy or is constituted as a separate entity, must have an array of tools at its disposal, given that different technologies present very different financing challenges and have very different needs.

The loan guarantee program authorized by the 2005 Energy Policy Act was an important step in the right direction, but perhaps only a first step.  Loan guarantees are a powerful tool and a highly efficient way to expand the availability of private capital, but an effective financing platform may also need the authority to make direct loans, to take an equity position, to provide insurance against certain project or technology risks, and to provide financing to bridge the gap between small-scale technology demonstration and large-scale technology deployment.

The Title XVII Loan Guarantee Program.  Although tax stimulus – either in the form of tax credits or more favorable depreciation terms – can play an important role in encouraging investment, loan guarantees can be a very efficient way to mobilize private capital.  Tax benefits have a direct, dollar-for-dollar impact on the federal budget.  Even if the credit subsidy cost associated with a loan guarantee is appropriated, loan guarantees provide substantial leverage.  Tens of millions of dollars in appropriations to support a loan guarantee program can leverage tens of billions of dollars in private sector investment.

For this reason, federal loan guarantees are widely used by the federal government to support financing of projects that have substantial public value, and would not otherwise be able to secure financing on reasonable terms.  Federal loan guarantees are used for ongoing programs – to support rural electrification, development of transportation infrastructure, shipbuilding, low-income housing and, through agencies like the Export-Import Bank and the Overseas Private Investment Corporation, to support U.S. companies developing projects overseas.  Federal loan guarantees are also periodically used in specific emergency situations – as they were after the September 11, 2001, terrorist attacks to support the U.S. airline industry.  Title XVII of the 2005 Energy Policy Act authorizes the Secretary of Energy to provide guarantees for up to 80 percent of project cost for projects that (i) avoid, reduce or sequester air pollutants or greenhouse gases, and (ii) employ new or significantly improved technologies.

Under the Federal Credit Reform Act (FCRA) of 1990, loan guarantees are scored in the federal budget on a risk-adjusted basis, based on the budget subsidy cost methodology specified in FCRA.  The budget subsidy cost represents the net present value of the risk-adjusted cost to the government of the loan guarantee at the time it is issued.  In simple terms, that “cost” is the expected payments by the federal government less expected revenues received by the federal government.  Federal agencies have considerable experience in calculating loan guarantee costs, and well-established protocols and analytical models for doing so.

The Title XVII loan guarantee program is unique among federal loan guarantee programs in that project developers are expected to pay the budget subsidy cost of the loan guarantee.  This “self-pay” or “user-financing” feature offsets the risk-adjusted cost to the government of providing the guarantee.  The self-pay amount is retained by the government regardless of whether the project defaults or not.  If there is no default, the self-pay amount represents a financial return to the Treasury for agreeing to assume the risk during the period that the guarantee was in effect.  Given a rational approach to implementation, in which projects are selected based on a high likelihood of commercial success with the loan guarantees, there should be minimal risk of default and therefore minimal risk to the taxpayer.
As this Committee is aware from previous hearings, there have been some implementation difficulties with the Title XVII loan guarantee program, many of which predate the formation of the Loan Guarantee Program Office in 2007.  For example, this Committee will no doubt remember, before the loan guarantee office was created, when the Department of Energy published the proposed rule governing the loan guarantee program, and the debate over whether DOE would guarantee 100 percent of the debt obligation or only 80 percent.  Going forward, given the importance of the loan guarantee program and the likely volume of guarantee requests for a wide range of qualifying projects, it will be important for the Loan Guarantee Program Office, whether it resides as an independent entity within the Department or as a new institution outside DOE, to have the dedicated resources it needs to operate effectively and efficiently.  These resources should include its own legal and financial advisors, who would be better equipped through their experience and training to interpret the statute and develop workable regulations.  This should reduce the implementation risk going forward.  
Conclusion

In conclusion, it appears that the Title XVII program represents a sound starting point from which to design a broader financing platform, with additional financing tools, to support the large-scale deployment of the advanced technologies needed to maintain reliable levels of electric service and to meet the nation’s environmental goals.
Members of this committee deserve great credit for having already recognized this need.  In 2008, Senator Bingaman introduced legislation to create a 21st Century Energy Deployment Corporation.  Senator Domenici, formerly ranking member of this committee, introduced legislation to create a Clean Energy Bank.  Both proposals have considerable merit and address various aspects of the financing challenge facing the United States and its electric power industry.  The two proposals certainly serve as a good starting point to create the institutional capability needed to facilitate the financing of our new electricity infrastructure.

Mr. Chairman, again thank you for the opportunity to testify, and this completes my testimony.
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�  Power plant efficiency is measured by heat rate – the amount of heat input required to produce a kilowatt-hour (kWh) of electricity.  Older oil- and gas-fired plants typically have heat rates as high as 11,000-12,000 Btu/kWh.  New gas-fired combined cycle plants have heat rates in the range of 7,000 Btu/kWh.  In other words, the older plants burn almost twice as much fuel (and produce almost twice the emissions) as the newer, high-efficiency plants.


�  Transforming America’s Electric Power Industry:  The Investment Challenge 2010-2030, The Brattle Group, November 2008.  � HYPERLINK "http://www.brattle.com/_documents/UploadLibrary/Upload725.pdf" �http://www.brattle.com/_documents/UploadLibrary/Upload725.pdf�.


�  Recent analysis demonstrates that electricity demand growth can be reduced significantly from historical levels.  In a recent analysis (Assessment of Achievable Potential from Energy Efficiency and Demand Response Programs in the U.S. 2010 - 2030), the Electric Power Research Institute estimates that energy efficiency and demand response programs could reduce growth in peak load to 0.83 percent per year. Under conditions ideally conducive to energy efficiency and demand response programs, this growth rate might be reduced to as low as 0.53 percent per year.  The same analysis estimates that growth in electricity consumption could be realistically reduced to 0.83 percent per year through 2030.  Under conditions ideally conducive to energy efficiency programs, this growth rate might be reduced 0.68 percent per year.  This report is available on the EPRI website at � HYPERLINK "http://www.epri.com" �www.epri.com�


�  The Power to Reduce CO2 Emissions: the Full Portfolio — 2008 Economic Sensitivity Studies, available on the EPRI website at � HYPERLINK "http://www.epri.com" �www.epri.com�


�  The transportation sector represents 31 percent (1.9 billion tons/year) of U.S. carbon emissions.  Increased deployment of plug-in hybrid electric vehicles would reduce the transportation sector’s carbon footprint and U.S. oil demand, but would increase electricity requirements.  In terms of carbon policy, this strategy would make sense only if the additional electricity were supplied from carbon-free sources.  Otherwise, PHEVs would reduce the transportation sector’s carbon footprint but increase carbon emissions from the electric sector.


�  The Brattle Group, Transforming America’s Power Industry:  The Investment Challenge, 2010-2030, November 2008.


�  The largest U.S. investor-owned power company has a market value of approximately $40 billion and a book capitalization of about $10 billion.  The other companies in the sector are significantly smaller.  In comparison, the larger European electric companies are two or three times larger, and are better able to finance large-scale projects on balance sheet.
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