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A.
Introduction


America is an energy-hungry society that is heavily dependent upon foreign petroleum at the present time.  If the United States continues to consume the domestic and foreign finite natural resources at its current rate, those resources will one day be demolished.  


The solution to this problem is renewable energy.  America is rich with potential renewable energy opportunities.  Though there is an infinite level of renewable resources available to the nation, the focal point of this paper is on ethanol, solar, and the new and very exciting technology of ocean energy.

In response to help remedy the current energy dilemma that America faces, I offer the following policy recommendation: The United States of America should expand current energy policy law to invest an additional $5 billion annually in the exploration, research, development, and implementation of renewable energy until the level of America’s importation of foreign petroleum drops to a rate of 25%.      
B.
A Snapshot of Current Global Energy Consumption

World primary energy consumption increased at a rate of 2.4% in 2007.
  Even though this rate is slightly lower than that of 2006, it is still an above-average growth rate.  The Asia-Pacific region accounted for approximately two-thirds of that growth.  That percentage in growth is attributable in large part to China, whose global energy consumption growth rate was a staggering rate of 7.7% and accounted for more than half of the energy consumption growth in the world in 2007.  Consumption in North America rose by 1.6%.  Energy consumption in the European Union (“EU”) actually decreased at a rate of 2.2%.

1.
Oil

Due to the skyrocketing prices of crude oil, global oil consumption increased by a mere 1.1%, or roughly 1 million barrels per day, in 2007.
  Consumption growth was the most robust in oil-exporting regions, which made up two-thirds of the total world growth.  Not surprisingly, consumption of oil in the Organization for Economic Cooperation and Development (“OECD”) nations, including the United States, dropped by 0.9%, or roughly 400,000 barrels per day, due to rapidly increasing prices and slowing demand.
  Table 1 below depicts average daily consumption of the top 5 oil-consuming nations—the United States, China, Japan, India, and Russia (in that order)—in 2007
:
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Clearly, the United States consumes far more oil than any other country on the planet.  Notice also that no Middle Eastern nations, who produce that vast majority of the world’s oil, are on this list, though they are experiencing some consumption growth.  This table illustrates the need for America to explore and further develop renewable energy sources in order to reduce its heavy reliance on petroleum.
2.
Natural Gas

Global natural gas consumption grew in 2007 by 3.1%.
  U.S. gas consumption grew at a stunning rate of 6.5% in 2007.  Nearly half of the world’s gas consumption growth was attributable to the United States, and natural gas made up almost all of the growth in energy consumption in the United States.  The United States was also the world leader in terms of incremental growth in both gas consumption and production in 2007.
  

3.
Coal

Coal is in very high demand, mainly for purposes of generating electricity, and was “the fastest growing fuel in the world for the fifth consecutive year” in 2007.
  World consumption of coal grew by 4.5% last year, and this consumption growth was widespread across the globe, with the exception of the Middle East.  Chinese coal consumption topped the charts with a growth rate of 7.9%, and India followed close behind at 6.6%.
  Table 2 below, which emphasizes particularly the rapid increasing demand for coal in the Asia Pacific, illustrates the production and consumption of coal in the years 1997 and 2007
:
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C.
Renewable Energy: The Solution to America’s Problem
1.
Ethanol


Ethanol is a renewable biofuel that is “a clear, colorless liquid” made from starch-based feedstocks (e.g., corn), sugar-based feedstocks (e.g., sugarcane), or cellulosic feedstocks (e.g., grass, wood, crop residue, newspaper).
  
There are a number of benefits associated with ethanol production and use.  One of the major benefits provided by ethanol is energy security. 
  Currently, the United States imports approximately 60% of its petroleum.  This high level of dependence puts the nation at great risk for “trade deficits, supply disruption, and price changes.”
  It also poses a threat to America’s national security and puts the American consumer at the mercy of the Organization of Petroleum Exporting Countries (OPEC), the world’s major oil cartel, and its routine price-fixing antics.  By contrast, ethanol is produced on nearly an entirely domestic basis.
   In 2007, production of ethanol rose by 27.8%.
  Increased ethanol production and use could greatly reduce America’s current heavy reliance on foreign petroleum.

Another important benefit of ethanol is that it helps fuel the U.S. economy.
  According to the Renewable Fuels Association’s Ethanol Industry Outlook 2008 Report, ethanol contributed in excess of $48 billion to the gross domestic product and added more than 230,000 jobs to the nation’s economy in 2007.  Many of these jobs were created in rural areas, many of which can be found in the Midwest, where job opportunities are in high demand.
  

Ethanol reduces the level of greenhouse gases emitted as well.  The amount of carbon dioxide that is emitted by ethanol when it is burned is counteracted by the amount of carbon dioxide that is absorbed by crops as they are grown to make that ethanol.  According to a report by the U.S. Department of Energy’s Argonne National Laboratory, “on a life-cycle analysis basis, corn-based ethanol production and use reduces greenhouse gas emissions (GHGs) by up to 52% compared to gasoline production and use…[c]ellulosic ethanol use could reduce GHGs by as much as 86%.”
  This stark difference in greenhouse gas emissions is a core distinction between ethanol and petroleum and evidences yet another reason why ethanol is superior to petroleum.

A final benefit of ethanol is that the majority of studies have shown that ethanol actually has a “positive net fossil energy value,” meaning that ethanol contains more total energy than the amount of fossil energy it takes to produce ethanol. 
  Table 3 below illustrates the energy benefits of Corn EtOH (ethanol): Currently, Corn EtOH: Natural Gas, Corn EtOH: Coal, and Cell. (Cellulosic) EtOH in comparison with Gasoline:
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As is evidenced by this table, ethanol in its various forms, in comparison with petroleum, produces much more usable energy than it takes to actually produce the ethanol itself.


Thus, ethanol remains a viable source of renewable energy for America, and great advances are being made all the time.  However, much more research and development must be invested into creating more flex-fuel and other alternative vehicles that can operate off a higher ethanol percentage if ethanol is going to become a major contributor to reducing America’s reliance on foreign petroleum and in attempting to secure our long-term energy independence.
2.
Solar Energy



a.
Solar-Thermal Energy


Solar-Thermal Energy (STE) is a type of solar energy by which solar power is concentrated in order to “heat a working fluid and generate electricity with a turbine or engine.”
  A common way of generating STE is via parabolic trough systems.  The prime example of a parabolic trough system is the Solar Generating Energy Station located in the Mojave Desert in California.  The Solar Generating Energy Station, which has been providing electricity for about 20 years and remains the largest solar power plant on the planet, works in the following fashion:

This facility uses long, trough-shaped mirrors with a parabolic cross section to focus sunlight on receiver tubes filled with synthetic oil. This heat transfer fluid is pumped through a series of heat exchangers to produce superheated steam that powers a conventional turbine-generator.  Natural gas can be used to provide up to 25% of the system output, enabling the system to generate dispatchable power when solar energy is not available.


Parabolic trough systems are widely considered to be the most inexpensive and reliable STE systems to be used in the future, particularly the near future.
  Due in part to the success of the Solar Generating Energy Station, there are other similar projects under way.  The most major project is the Nevada Solar One Plant near Boulder City, Nevada.  This enormous plant covers 350 acres and includes 760 parabolic concentrators.  The 64-MW Nevada Solar One Plant will sell power under a 20-year agreement to two electrical utility companies: The Nevada Power Company and the Sierra Pacific Power Company.  One major advancement that has been made since the construction of the Solar Generating Energy Station to this particular plant is that it is much better insulated, so the plant’s reliance on natural gas as a backup source of power when solar energy is unavailable will be limited to a mere 2%, as compared with 25% in the Solar Generating Energy Station.  Other new projects are also expected to begin in the next couple of years in several other nations.


Another method of generating STE is via central receiver systems, or solar towers.  Central receiver systems “use a field array of heliostats—large, flat mirrors that track the sun—to focus light onto a central receiver on top of a tower in the center of the array.”
  Several new solar tower projects are scheduled to begin construction in California in 2010, and electrical utility company Bright Source Energy has agreed to purchase at least 500MV of electricity from these new projects.


There are numerous advantages associated with STE.  One of the primary advantages of both parabolic trough systems and central receiver systems is their storage capacities.  This allows them to be the most flexible types of solar energy technologies.  In fact, “current storage times of up to 18 hours enable such power plants to be dispatchable with load factors of 65–75%.”
  
Another one of the main advantages is that the cost of STE has dropped dramatically over the years and continues to do so.
  In multi-megawatt STE plants, the wholesale cost of electricity can be as low as 10¢/kWh under favorable conditions, thanks in large part to technological advances in plant components, “materials science, thermal storage, and computerized controls.”
  Moreover, “[a]dditional cost reductions are expected from plant scale-up and increased component production volume.”

b.
Photovoltaic Energy

Photovoltaic energy is energy from sunlight that is directly converted into electricity.
  Photovoltaics works in the following process:
Photovoltaic (PV) cells are made of special materials called semiconductors such as silicon, which is currently the most commonly used. Basically, when light strikes the cell, a certain portion of it is absorbed within the semiconductor material. This means that the energy of the absorbed light is transferred to the semiconductor. The energy knocks electrons loose, allowing them to flow freely. PV cells also all have one or more electric fields that act to force electrons freed by light absorption to flow in a certain direction. This flow of electrons is a current, and by placing metal contacts on the top and bottom of the PV cell, we can draw that current off to use externally…This current, together with the cell's voltage (which is a result of its built-in electric field or fields), defines the power (or wattage) that the solar cell can produce.


The current problem with photovoltaics is that it is still very time consuming and expensive because roughly 95% of all PV installations that occur today are first-generation technology (which means that these types of installations are usually made from crystalline silicon).
  This process typically is accomplished when “a single crystal is drawn from a pool of molten silicon, or polycrystalline silicon is formed by cooling the molten material.”
  The block that results “must be cut into wafers to produce cells,” and this is where much time and money is spent.
  Additionally, these systems are not terribly efficient at the present time.  Individual PV cells in a residential setting typically operate at a 20-25% efficiency, while modules in the commercial sector usually have a 13-16% efficiency.  If sunlight is very concentrated on these types of cells, efficiencies can as much as double, but this “concentrating photovoltaics” or CPV technology is still a developing concept in the market.
   

Second-generation technology is another method by which photovoltaics is used to produce electricity.  In this type of technology, “thin-film PV cells are formed by depositing silicon or other semiconducting materials in layers less than 1% as thick as those in traditional solar cells onto an inexpensive substrate used to provide structural support.”
  With efficiencies between 16% and 19%, thin-film cell technology has been experiencing rapid commercial production growth because of the savings in cost.  Improvements continue to be made, and it is anticipated that thin-film cell technology will one day replace crystalline silicon technology as the most commonly used method of producing PV electricity.


Third generation solar cells are yet another method of producing PV electricity that could become another viable alternative, although probably not for some time into the future.  This third generation technology, “based on the use of new materials and nanotechnology,” could drastically reduce the cost of producing PV electricity and make it much more efficient on the large scale.
  Efficiencies as high as 50% could be realized with third generation solar cells.  This complicated technology could potentially be accomplished in various ways: 

[T]hird-generation solar cells would substantially reduce one or more of the generic energy losses that affect both crystalline silicon and thin-film device today. For example, creating multiple layers of cells would enable each to absorb a different part of the solar spectrum. Alternatively, optical frequencies could be shifted inside a cell to transform the solar spectrum in ways that increase absorption. The use of nanometer-sized “quantum dots” has been shown to produce more electrons for each photon of sunlight than bulk materials, and the energy of each electron might also be collected more efficiently.  In addition, progress has been made in constructing carbon nanostructures that could potentially lead to new kinds of highly efficient PV cells.

Thus, there are many viable options when it comes to third generation solar cells.  Research and development takes a great deal of time and money, though, so this type of technology may not be available in the short term.
  


Even though photovoltaics is an amazing new technology that could potentially revolutionize how we produce electricity and other energy, presently, of course, the most major obstacle to the widespread implementation of photovoltaics is cost.  For example, the cost of installing a standard PV system without a battery in the Solar House—a model solar home in Raleigh, North Carolina—costs approximately $32,000, and it would probably only supply roughly half the electricity this type of home would need on average.
  

Why does such a system cost so much?  For starters, it takes a lot of equipment to set up a functional PV system. 
  Importantly, any solar energy that is captured and converted into usable energy must be stored.  Thus, most any residential PV system will need a battery, which is very expensive.  Alternatively, the home could be hooked up to a utility grid, but there must be a utility company in the area that has a system that is “synchronous” with the residential PV system.
  Additional challenges here include agreeing on buying/selling prices of the electricity generated and making sure that the residential PV system does not generate power into lines that workers may think are dead, thereby creating a very dangerous situation.

Advancements to production of PV energy in a large-scale commercial setting continue to be made, but there is much room for progress.  As efficiency and volume of PV energy increase, costs have decreased.
  However, it has been projected that the average wholesale cost of PV-generated electricity will need to drop from its current price of 25¢/kWh to about 9¢/kWh in order for it to be competitive in a commercial setting with other types of energy.

As for PV energy in the residential setting, as stated above, the challenge comes in installing the PV system in the home.  In point-of-use generation—such as a rooftop PV system, which is common in a residential system—delivery costs are eliminated.
  Thus, once the PV system is installed, the cost of generating and converting the energy into usable electricity is extremely low.
  The federal government has extended individual tax credits to taxpayers who install these types of residential solar systems in their homes, 
 and this will be addressed more later on.
In sum, PV energy is an exciting and viable form of producing energy in both a small-scale residential and a large-scale commercial atmosphere.  Advancements continue to be made to further increase efficiency and reduce costs, and more states are beginning to offer subsidies and other incentives to help homeowners and small commercial operators make the cost of installing point-of-use generation PV systems affordable.
  

3.
Ocean Energy


An up-and-coming form of renewable energy that is currently being explored is ocean energy, which includes various forms of tidal, wave, and ocean current energy.
  Ocean energy generates power from tides, waves, and currents in the ocean, and this power is typically converted into a usable form of electricity.  There are numerous companies already in the process of evaluating or implementing viable methods in which tidal energy can be made into a marketable resource.
  One company, Ocean Power Technologies, Inc. of Pennington, New Jersey, uses the following apparatus in its tidal-energy-generating device:

Ocean Power…uses a network of buoys. The up-and-down movement of the ocean's waves is converted into hydraulic pressure by pistons and cylinders located inside the buoys. That pressure spins a turbine, which turns a generator. The resulting electricity is sent ashore via an underwater cable.
 

The company presently has contracted with the United States Navy to test run its new devices off the cost of Hawaii and is also in the process of working with a utility company on the Pacific Coast to build several wave-power stations.

Verdant Power, Inc. in New York, another company that has begun to build wave-powered stations, produces power using several underwater turbines that are located in New York’s East River.  Verdant’s ocean energy systems “employ underwater turbines to generate renewable and reliable clean energy from the natural water currents of rivers, tides and manmade channels.”
  The way their wave-powered stations work is that “the movement of water from the river's tides turns blades on the turbines, creating a rotary motion that runs a generator.”
  Verdant is awaiting federal approval to begin producing tidal power in the form of electricity on a larger scale to a wide range of consumers in the near future.

Projects such as these represent a renewed interest in tidal energy.
  Interest in this form of renewable energy was very high during the dramatic rise of oil prices in the 1970’s, but this interest subsided when oil prices came back down.  Now, once again with volatile oil prices on the rise and uncertainty as to the future of crude oil, governments and private entities alike are taking a second look at tidal energy.  The U.S. Department of Energy invested $7.5 million in Fiscal Year 2008 and might spend up to $35 million in Fiscal Year 2009 to help further the feasibility and cost effectiveness of ocean-energy technology on the large scale.

There are many advantages associated with ocean-energy technology.  For starters, it is more predictable than other forms of energy.  Tidal energy depends upon the sun, the Earth, and the moon, and these are long-term forces that can be accurately predicated far in advance, according to Roger Bedard, a researcher at the Electric Power Research Institute.
  Moreover, ocean energy power systems are silent and out of sight, operating fully underwater.
  Ocean energy systems “can also be integrated with water purification technology” to produce clean energy and clean water simultaneously.
  Additionally, there are several different geographical areas around the coasts of the United States that present potential opportunities for various forms of ocean energy:

The prime territory in the U.S. to harvest energy from wave power is in the Pacific Ocean, off the coasts of Hawaii, Alaska, Oregon, Washington and northern and central California. The optimum spot for tapping into ocean currents, which are steady flows of water going in a prevailing direction, is off the shores of south Florida, while parts of the Alaska coastline, including the upper Cook Inlet around Anchorage, have some of the strongest tides in the world. The edges of Maine, New York, San Francisco and Washington state's Puget Sound also look to be ideal for tidal energy, researchers say.

There are still many challenges associated with this type of technology, chief among them is “figuring out how to economically produce power on a large scale without harming marine life.”
 A related hurdle is “navigating a permitting process that companies say is lengthy and cumbersome but that some government agencies say is necessary to protect the environment.”
  Companies may need as many as 20 regulatory permits from various level of government in order to begin research.  For example, Verdant spent in excess of $2 million and waited five years to obtain the necessary permits to further its developments to begin producing tidal energy on a larger scale.
  Yet another potential hurdle comes from fishermen, surfers, and marine scientists who are critical as to the unknown impact that ocean energy may have on the ecology, recreation, fishing, and safety of the ocean itself.
  

However, notwithstanding these challenges, advocates of ocean-energy technology are optimistic that energy off the coast of the United States is plentiful.  Though ocean-energy technology is still in its very early stages of development, the Electric Power Research Institute “estimates that oceans eventually could supply about 10% of the electricity consumed in the U.S.”
  This applies to areas with varying populations, from “major urban areas to small villages.”

D.
Legislation


In order to be effective as a solution, renewable energy plans need to be put into policy.  One of the most major pieces of comprehensive energy legislation enacted in the United States is the Energy Policy Act of 2005.
  This Act sets a number of goals for the research, development, and implementation of various forms of renewable energy.  In carrying out these tasks, the Act establishes numerous programs to attain these goals in the United States.  Creating programs of this stature and setting forth to accomplish all of the goals that this Act puts into place, of course, costs money.  Thus, the Energy Policy Act of 2005 authorizes an appropriation.  The Act appropriates $852 million for fiscal year 2009 “to carry out renewable energy research, development, demonstration, and commercial application activities.”  Of this amount, $274 million is reserved for bioenergy and $250 million is reserved for solar power.
     

With such an appropriation in place—albeit a rather small one, considering the massive costs of research and development and the rapid demand for renewable energy in the United States—it is important to look at what the Act sets to accomplish.  

One of the most significant provisions of this Act is its call for a graduated increase in the amount of renewable fuels used in the United States.  Renewable fuels are defined as “cellulosic biomass ethanol,” “waste derived ethanol,” and biodiesel.
  The language of the statute provides in relevant part:

(2) RENEWABLE FUEL PROGRAM.—(A) REGULATIONS.—(i) IN GENERAL.—Not later than 1 year after the date of enactment of this paragraph, the Administrator shall promulgate regulations to ensure that gasoline sold or introduced into commerce in the United States (except in noncontiguous States or territories), on an annual average basis, contains the applicable volume of renewable fuel determined in accordance with subparagraph (B)…(B) APPLICABLE VOLUME.—(i) CALENDAR YEARS 2006 THROUGH 2012.—For the purpose of subparagraph (A), the applicable volume for any of calendar years 2006 through 2012 shall be determined in accordance with the following table
: 
Calendar year 
 Applicable volume of renewable fuel
 (in billions of gallons):
2006......................................................................4.0
2007......................................................................4.7
2008......................................................................5.4
2009......................................................................6.1
2010......................................................................6.8
2011......................................................................7.4
2012......................................................................7.5

The statute states that volumes for years 2013 and later “shall be determined by the Administrator, in coordination with the Secretary of Agriculture and the Secretary of Energy, based on a review of the implementation of the program during calendar years 2006 through 2012[.]”
  This includes a review of “the impact of the use of renewable fuels on the environment, air quality, energy security, job creation, and rural economic development; and…the expected annual rate of future production of renewable fuels, including cellulosic ethanol.”
  However, beginning in 2013, a minimum of 250 million gallons in volume must be derived from cellulosic biomass.

There is also a lot of language dealing with solar power in the Energy Policy Act of 2005.  This statute contains a number of general provisions related to the advancement of solar energy technology.  In setting forth broad objectives for solar energy, the Act calls for “a program of research, development, demonstration, and commercial application for solar energy” 
 and includes the following technologies:

(i) photovoltaics; (ii) solar hot water and solar space heating; (iii) concentrating solar power; (iv) lighting systems that integrate sunlight and electrical lighting in complement to each other in common lighting fixtures for the purpose of improving energy efficiency; (v) manufacturability of low cost, high quality solar systems; and (vi) development of products that can be easily integrated into new and existing buildings.

In addition to the more general provisions of the Act, there is also some specific language as to how solar energy technology will be further developed and implemented on the broader scale.  Some of the Act’s key provisions, among others, include preparing a “roadmap” for implementing solar energy technology and creating different solar projects in diverse geographic areas to measure potential production abilities of solar energy at each of those locations.
  Importantly, it establishes a program that is designed to enhance the development of “optimized concentrating solar power devices” in producing electricity and to support those facilities already in existence with relation to “concentrating solar power devices.”
  The Act also aspires to work with other governmental agencies to identify key economic issues in connection with the development and implementation of solar energy.
  In relation, the Act sets the goal of installing solar energy systems in 20,000 federal buildings by the year 2010.

Another vital component of the Energy Policy Act of 2005 in connection with solar energy is the language dealing with photovoltaics, especially as it relates to the production and use of hydrogen.  The Act creates a program:

(A) to develop methods that use electricity from photovoltaic devices for the onsite production of hydrogen, such that no intermediate transmission or distribution infrastructure is required or used and future demand growth may be accommodated; (B) to evaluate the economics of small-scale electrolysis for hydrogen production; and (C) to study the potential of modular photovoltaic devices for the development of a hydrogen infrastructure, the security implications of a hydrogen infrastructure, and the benefits potentially derived from a hydrogen infrastructure.
 (emphasis added).
As mentioned earlier, the Act authorizes $250 million for fiscal year 2009 to be dedicated to the advancement of solar energy.
  The Act also provides funds for monetary grants to various institutions and for the delivery of electricity to rural areas via rural demonstration projects.

The final form of renewable energy discussed in this paper, ocean energy, received very little attention in the Energy Policy Act of 2005.  This is likely due to the fact that no one knew much about ocean energy in 2005.  Even today in 2008, ocean energy still remains in its primitive stages of development.  The Act, however, did not leave ocean energy out entirely.  The Act lists ocean energy as a “miscellaneous project” and states that “[t]he Secretary shall conduct research, development, demonstration, and commercial application programs for…ocean energy, including wave energy[.]”

The Emergency Economic Stabilization Act of 2008, more widely known as the “bailout bill” or the “rescue plan,” broadened and extended many tax breaks and incentives that were originally enacted in the Energy Policy Act of 2005.
  For starters, it did a lot to incentivize the production of more ethanol and other biofuels.  The Act allows ethanol facilities to write off 50% of cellulosic biomass ethanol plant properties, if they are placed in service by 2013.
  It also extends the 30% tax credit to “alternative fuel refueling property,” which includes E85, through the end of 2010.
  These are just some of the highlights of the Act with regard to ethanol and other biofuels. 

The Act also pays a great deal of attention to solar energy technology.  As discussed earlier, it costs a tremendous amount of money to install a residential solar system in a home.  This legislation extends an individual tax credit of 30% on residential solar energy systems through 2016.
  The $2,000 tax credit cap on residential solar systems that was previously in place was abolished.
  The Act extends the 30% Energy Investment Tax Credit to solar properties and other fuel cell properties until 2017 as well.


Finally, in terms of the Emergency Economic Stabilization Act of 2008, the statute does much from a tax perspective to encourage more ocean energy production.  The Act broadens the Production Tax Credit to include facilities that produce electricity from marine renewables—which includes wave, tidal, and ocean current energy—until 2011.
  The statute authorizes $800 million in renewable energy bonds to finance the construction of facilities that produce electricity from various renewable energy sources, including marine renewables.

E.
Conclusion


America maintains a heavy reliance on energy, particularly foreign petroleum.  Action must be taken now to prevent the ensuing energy crisis that we may face if our nation allows our finite natural resources to run dry.  The United States needs to aggressively research and develop the production and use of renewable energy to prepare a comprehensive, long-term energy plan for the increasing energy demands of our country.

There is a plethora of renewable resources available to the U.S.  Among them are ethanol, solar, and ocean energy.  These technologies can do a great deal to help achieve a massive reduction in the amount of foreign petroleum that is imported into the U.S. each year.  Such actions will also help strengthen the domestic economy, fortify our national security, and help build a brighter future for the energy needs of America.


In the end, I close with a restatement of my policy recommendation: The United States of America should expand current energy policy law to invest an additional $5 billion annually in the exploration, research, development, and implementation of renewable energy until the level of America’s importation of foreign petroleum drops to a rate of 25%.      
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