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SPS 1AC – Plan Text

The United States federal government should deploy Space Based Solar Power.

SPS 1AC – Environment Advantage

Observation 1 is the Environment, we will isolate 2 scenarios.

1st is warming:

Warming is real, anthropogenic and will hit a tipping point within a couple decades without SBSP – causes extinction
Hsu, 10, (Dr. Feng Hsu is Sr. Vice President Systems Engineering & Risk Management Space Energy Group, Winter 2010, Online Journal of Space Communication, Harnessing the Sun: Embarking on Humanity's Next Giant Leap, http://spacejournal.ohio.edu/issue16/hsu.html)

It has become increasingly evident that facing and solving the multiple issues concerning energy is the single most pressing problem that we face as a species. In recent years, there has been extensive debate and media coverage about alternative energy, sustainable development and global climate change, but what has been missing (at least in the mainstream media) is the knowledge and point of view of scientists and engineers. From the scientists or engineers perspective, this paper discusses the prospects for mankind's technological capability and societal will in harnessing solar energy, and focuses on the issues of: 1) space based solar power (SBSP) development, and, 2) why it is imperative that we must harness the unparalleled power of the sun in a massive and unprecedented scale, which I believe will be humanity's next giant leap forward. Solar Power from a Historic Perspective Whether terrestrially based or space based, solar energy has not yet emerged as a significant solution in public discussions of global warming. Yet, among scientists and engineers and other visionaries, it is starting to be viewed as one of the most promising and viable ways to eventually remove human dependence on fossil fuels. Nearly three years ago at the Foundation For the Future (FFF) International Energy Conference, my presentation was one of the few that took a look back at energy use in human history[1]. In this paper, I would like to offer a brief summary of the various stages mankind has passed through in our quest for energy, and how long they lasted. To understand and fully appreciate the profound idea that humankind has and can continue to harness sun's energy, it is imperative for us to learn from the history of our civilization and from the perspective of human evolution, especially from those societies in crisis over energy. Previewing the history of human energy consumption and energy technologies, we can see that there were three such eras. In the early years of human presence on this planet, we relied on wood-generated energy, based on the burning of firewood, tree branches and the remains of agricultural harvests. Starting in the 1600s, our forefathers discovered the energy properties of coal, which taught us how to tap stored supplies of fossil fuels. Less than two hundred years later, about the middle of the 1800s, we found petroleum and learned to commercialize the use of oil and gas, which brought about our current industrial civilization. In the 20th century, society witnessed the dawn of electricity generation via hydro-power and atomic energy. Today, demand for energy continues to soar, but we're rapidly using up our supplies of easily accessible fossil fuels. What is more, a profound environmental crisis has emerged as the result of our total reliance on energy sources based on those fuels. In the 21st century, there is great uncertainty about world energy supplies. If you plot energy demand by year of human civilization on a terawatt scale, you will see the huge bump that occurred barely a hundred years ago (Figure 1). Before that, in the Stone Age, basically the cultivation of fire led to the emergence of agriculture, cooking, tool making, and all the early stages of human civilization. Now, after about 150 years of burning fossil fuels, the earth's 3 billion years' store of solar energy has been plundered. In my view, mankind must now embark on the next era of sustainable energy consumption and re-supply. The most obvious source of which is the mighty energy resource of our sun. Adequately guide and using human creativity and innovation; the 21st century will become the next great leap forward in human civilization by taming solar energy, transforming our combustion world economy into a lasting solar-electric world economy. In solving humanity's energy problems we must learn from our ancestors. Taming the natural forces of the sun will be much like our ancestors' early efforts to harness the power of wild fire. We must use common sense, as they did, developing the tools and technologies that address the needs of our time. The Romans used flaming oil containers to destroy the Saracen fleet in 670. In the same century, the Japanese were digging wells to a depth approaching 900 feet with picks and shovels in search of oil. By 1100, the Chinese had reached depths of more than 3,000 feet in search of energy. This happened centuries before the West had sunk its first commercial well in 1859 in Titusville, Pennsylvania. With all such human creativities in the past, the searching for energy has been driven by our combustion world economy, which focused primarily on what's beneath the surface of our planet - the secondary energy resources which originated from the power of our sun. Now it's time for mankind to lift their heads and start focusing our profound creativity in harnessing the sun and making our way into the energy technology frontiers in the sky. Solar Energy - The Ultimate Answer to Anthropogenic Climate Change The evidence of global warming is alarming. The potential for a catastrophic climate change scenario is dire. Until recently, I worked at Goddard Space Flight Center, a NASA research center in the forefront of space and earth science research. This Center is engaged in monitoring and analyzing climate changes on a global scale. I received first hand scientific information and data relating to global warming issues, including the latest dynamics of ice cap melting and changes that occurred on either pole of our planet. I had the chance to discuss this research with my Goddard colleagues, who are world leading experts on the subject. I now have no doubt global temperatures are rising, and that global warming is a serious problem confronting all of humanity. No matter whether these trends are due to human interference or to the cosmic cycling of our solar system, there are two basic facts that are crystal clear: a) there is overwhelming scientific evidence showing positive correlations between the level of CO2concentrations in the earth's atmosphere with respect to the historical fluctuations of global temperature changes; and b) the overwhelming majority of the world's scientific community is in agreement about the risks of a potential catastrophic global climate change. That is, if we humans continue to ignore this problem and do nothing, if we continue dumping huge quantities of greenhouse gases into earth's biosphere, humanity will be at dire risk. As a technical and technology risk assessment expert, I could show with confidence that we face orders of magnitude more risk doing nothing to curb our fossil-based energy addictions than we will in making a fundamental shift in our energy supply. This is because the risks of a catastrophic anthropogenic climate change can be potentially the extinction of human species, a risk that is simply too high for us to take any chances. Of course, there will be economic consequences to all societies when we restrict the burning of fossil fuels in an effort to abate "global warming." What we are talking about are options and choices between risks. All human activities involve risk taking; we cannot avoid risks but only make trade-offs, hopefully choosing wisely. In this case, there has to be a risk-based probabilistic thought process when it comes to adopting national or international policies in dealing with global warming and energy issues. As the measure of risk is a product of "likelihood" and "consequence," when consequence or risk of a potential human extinction (due to catastrophic climate change) is to be compared with the potential consequence or risk of loss of jobs or slowing the growth of economy (due to restriction of fossil-based energy consumption), I believe the choice is clear. My view is that by making a paradigm shift in the world's energy supply over time through extensive R&D, technology innovations and increased production of renewable energy, we will create countless new careers and jobs and end up triggering the next level of economic development, the kind of pollution free industrial revolution mankind has never before seen. The aggravation and acceleration of a potential anthropogenic catastrophic global climate change, in my opinion, is the number one risk incurred from our combustion-based world economy. At the International Energy Conference in Seattle, I showed three pairs of satellite images as evidence that the earth glaciers are disappearing at an alarming rate.[2] Whether this warming trend can be reversed by human intervention is not clear, but this uncertainty in risk reduction doesn't justify the human inactions in adapting policies and countermeasures on renewable energy development for a sustainable world economy, and for curbing the likelihood of any risk event of anthropogenic catastrophic climate changes. What is imperative is that we start to do something in a significant way that has a chance to make a difference. Solar Power - The Best Renewable Energy Source for the Future Now mankind faces an energy crossroad. As a species, we have basically two directions in our quest for energy: 1) either we look for energy based on cosmic-based, open and unlimited original resources, which means everything comes from the stars, from the sun, or 2) we continue to rely on earth-based, local and confined secondary energy resources. There is no secret that every single bit of energy on this planet comes from the sun. In my view, we have a small window of opportunity over the next couple of decades. Either we're going to go down or we're going to go up as a species. The direction we follow largely depends upon how we approach our energy challenge. Learning how to harness our sun for solutions to our energy problems will not be unlike our ancestors harnessing the wild fire. I believe it will lead to an inevitable leapfrog in the process of human evolution. Bill Michael, a University of Chicago professor, wrote "Use of fire illustrates that human evolution is a gradual process; modern humans did not emerge overnight in a 'big bang' of development, but rather slowly adapted from their primitive origins. The use of fire by humans throughout time to overcome environmental forces is a fundamental and defining aspect of human nature."[3] Before we reach that tipping point of negative sustainability, there is still time for humankind to tame the natural forces of the sun and harness it for the well-being and survival of our species. The best place, of course, for a nuclear fusion reactor is about 149E6 km (149 x 106 km) away. This one happens to be free of charge and we can count on it being around for a long time. The sun's energy only takes 8 minutes to arrive on earth and leaves no radioactive waste (and it is terrorist proof). Our sun puts out about 3.8E11TWh of energy per hour. Our planet receives about 174,000 terawatt each second. Every minute, earth's surface gets more solar power than we human beings can use in a whole year.

SBSP is key to reduce fossil fuel use and air pollution

Lyle M. Jenkins, Engineer, NASA Lyndon B. Johnson Space Center, ‘9 (December 2009, “Development of Space-Based Solar Power”, http://www.intechopen.com/articles/show/title/development-of-space-based-solar-power)

The risks identified through the rigor of the U.S. Global Change Research Program (USGCRP) must provide the motivation for action toward sustainable systems. The USGCRP is an integrated program documenting the Earth system, understanding Earth system processes and developing computer models to predict the course of changes induced by humans or as the result of natural variations. The program is beginning to analyze the environmental, socioeconomic and health consequences of global change. The obvious next step is to assess means for mitigation of the effects of global change.  The prosperity of future generations is dependent on a stable global environment. To ensure environmental stability, continued effort to understand the effect of human activities must be a priority. Just understanding may not be sufficient because of the complex relationships of greenhouse gases, wind circulation, ocean currents and atmospheric water vapor. It is undisputed that carbon dioxide in the atmosphere has increased by over twenty percent since the beginning of the industrial age. Fossil fuels are certainly a major contributor to that increase. By replacing fossil fuel use, SSP could reduce the buildup of CO2 in the atmosphere and the consequent climate changes from an enhanced greenhouse effect. There are economic returns from a space-based power source that will lead to commercial management and operation of the system. There will continue to be an element of the political community that is committed to the short-term view because of the immediate economic impact. This reality is a factor that will have to be dealt with through facts and risk assessment for the long term view. The anticipated benefit to the Earth’s environment is the overarching objective that may provide support for technology development and demonstration toward space solar power for use on Earth.
Electrical utilities are the largest contributors to global warming 

Sovacool and Cooper 7 (Benjamin Sovacool, Research Fellow in the Energy Governance Program at the National University of Singapore and Chris Cooper, Senior Policy Director, Network for New Energy Choices, ‘7 (2007, “Renewing America,” http://www.newenergychoices.org/dev/uploads/Renewing%20America_NNEC_Final.pdf)

Yet carbon-intensive fuels continue to dominate electricity generation in the United States. By 2005, almost 90 percent of the country’s greenhouse gas emissions were energy-related, with the electric utility industry outpacing all other sectors (including transportation) with 38 percent of national carbon dioxide (CO2) emissions. Fossil-fueled power plants in the U.S. emitted 2.25 billion metric tons of C02 in 2003, more than 10 times the amount of C02 compared to the next-largest emitter, iron and steel production.301 Put simply, of all U.S. industries, electricity generation is—by substantial margins—the single largest contributor of the pollutants responsible for global warming. In 2004, almost every state in country was home to at least one power plant with significant C02 emissions. Nuclear energy is not much of an improvement, despite recent claims by the Nuclear Energy Institute (NEI) that nuclear power is “the Clean Air Energy.” Reprocessing and enriching uranium requires a substantial amount of electricity, often generated from fossil fuel-fired power plants. Data collected from one uranium enrichment company alone revealed that it takes a 100- megawatt power plant running for 550 hours to produce the amount of enriched uranium needed to fuel a 1,000 megawatt reactor (of the most efficient design currently available) for one year.302 According to the Washington Post, two of the nation’s most polluting coal plants (in Ohio and Indiana) produce electricity exclusively for the enrichment of uranium.303 Because uranium enrichment consumes so much electricity derived from fossil fuels, many nuclear power plants contribute indirectly, but substantially, to global climate change and do virtually nothing to end U.S. dependence on foreign oil. The International Atomic Energy Agency estimates that when direct and indirect carbon emissions are included, coal plants are around 10 times more carbon intensive than solar and more than 40 times more carbon intensive than wind. Natural gas fares little better, at three times as carbon intense as solar and 20 times as carbon intensive as wind.304 The Common Purpose Institute estimates that renewable energy technologies could offset as much as 0.49 tons of carbon dioxide emissions per every MWh of generation. According to data compiled by the Union of Concerned Scientists, a 20 percent RPS would reduce carbon dioxide emissions by 434 million metric tons by 2020—a reduction of 15 percent below “business as usual” levels, or the equivalent to taking nearly 71 million automobiles off the road.305 
SBSP is the only technology that can solve warming – other sources are terrible
Hsu, 10, (Dr. Feng Hsu is Sr. Vice President Systems Engineering & Risk Management Space Energy Group, Winter 2010, Online Journal of Space Communication, Harnessing the Sun: Embarking on Humanity's Next Giant Leap, http://spacejournal.ohio.edu/issue16/hsu.html)
We must set priorities and choose wisely. Within the next 30 years, we're going to have an explosive increase in demand for new sources of fuel. According to recent U.S. Department of Energy data, all renewable sources of energy including biomass, hydropower, geothermal, wind and solar represent only about 6 percent of total U.S. energy production in the US. Nonrenewable energies, namely fossil fuels, represent the other 94 percent. To see solar energy as the best option for our future, we have to set comprehensive criteria for energy priorities. This seems to be a major challenge for us. We need to define criteria, and they must be quantifiable and measurable. First, energy has to be at low cost, to be affordable for all human beings. Next, it should be inexhaustible in terms of livable planetary lifetimes. Also, it must cause no harm to the environment, ecosystem or to human lives. And it must be readily available and accessible around the globe. It has to be in a usable form, decentralized, scalable and manageable. There must be low risk of potential misuse; it must not be convertible to a weapon of mass destruction. Such requirements have to be achievable. The energy options pursued must satisfy basic needs and goals of humanity, help improve quality of life, retain human values and facilitate global collaboration. Goals must include expanding human presence and survivability within our solar system, to be achievable through citizen participation and organized demonstrations of creativity. They have to be consistent with the elevation of human culture and the advancement of civilization. When you evaluate renewable energy sources against these requirements and criteria, it is not hard to understand why solar power is the most viable for sustainable human development. Our nonrenewable oil/gas fuels will be depleted in another 40 to 60 years; coal will be depleted in about 300 to 500 years. Some people estimate our reserves in coal to last a thousand years; but that doesn't really matter since the global environment far before that time will likely have suffered catastrophic changes. The mining of nuclear fission material will be depleted in about 50 years. Nuclear power based on this material has major issues with waste deposit, and the risks of proliferation and misuse are high. Nuclear had 40 years of opportunity and did little to help the world solve its strategic energy problem. Hydro power is renewable but such an energy source is limited and unstable. Liquid biomass competes for land with food production. Hydrogen (fuel cell), a form of energy storage rather than a source of energy, carries certain risks in storage and transport. Wind, geothermal and tidal solutions tend to also be unstable, intermittent and costly. Solar energy, on the other hand, basically doesn't matter whether it is surface or space-based; it has some limitations, but one of them is not harm to human beings.v The Prospects for Solar Energy Development from Space Why solar energy from space? Is it technologically feasible? Is it commercially viable? My answer is positively and absolutely yes. One of the reasons that less than one percent of the world's energy currently comes from the sun is due to high photovoltaic cell costs and PV inefficiencies in converting sunlight into electricity. Based on existing technology, a field of solar panels the size of the state of Vermont will be needed to power the electricity needs of the whole U.S. And to satisfy world consumption will require some one percent of the land used for agriculture worldwide. Hopefully this will change when breakthroughs are made in conversion efficiency of PV cells and in the cost of producing them, along with more affordable and higher capacity batteries. Roughly 7 to 20 times less energy can be harvested per square meter on earth than in space, depending on location. Likely, this is a principal reason why Space Solar Power has been under consideration for over 40 years. Actually, as early as 1890, inventor of wireless communication Nikola Tesla wrote about the means for broadcasting electrical power without wires. Tesla later addressed the American Institute of Electrical Engineers to discuss his attempts to demonstrate long-distance wireless power transmission over the surface of the earth. He said, "Throughout space there is energy. If static, then our hopes are in vain; if kinetic - and this we know it is for certain - then it is a mere question of time when men will succeed in attaching their machinery to the very wheel work of nature."[4] Dr. Peter Glaser first developed the concept of continuous power generation from space in 1968[5]. His basic idea was that satellites in geosynchronous orbit would be used to collect energy from the sun. The solar energy would be converted to direct current by solar cells; the direct current would in turn be used to power microwave generators in the gigahertz frequency range. The generators feed a highly directive satellite-borne antenna, which beamed the energy to earth. On the ground, a rectifying antenna (rectenna) converted the microwave energy to direct current, which, after suitable processing, was to be fed into the terrestrial power grid. A typical Solar Power Satellite unit - with a solar panel area of about 10 square km, a transmitting antenna of about 2 km in diameter, and a rectenna about 4 km in diameter - could yield more than1 GW electric power, roughly equivalent to the productive capability of a large scale unit of a nuclear power station. Two critical aspects that have motivated research into SPS systems are: 1) the lack of attenuation of the solar flux by the earth's atmosphere, and 2) the twenty-four-hour availability of the energy, except around midnight during the predictable periods of equinox. The Technological and Commercial Viability of SPS Among the key technologies of Solar Power Satellites are microwave generation and transmission techniques, wave propagation, antennas and measurement calibration and wave control techniques. These radio science issues cover a broad range, including the technical aspects of microwave power generation and transmission, the effects on humans and potential interference with communications, remote sensing and radio-astronomy observations. Is SPS a viable option? Yes, in my opinion, it can and should be a major source of base-load electricity generation powering the needs of our future. SPS satisfies each of the key criteria except for cost based on current space launch and propulsion technology. We all know that the expense of lifting and maneuvering material into space orbit is a major issue for future energy production in space. The development of autonomous robotic technology for on-orbit assembly of large solar PV (or solar thermal) structures along with the needed system safety and reliability assurance for excessively large and complex orbital structures are also challenges. Nevertheless, no breakthrough technologies or any theoretical obstacles need to be overcome for a solar power satellite demonstration project to be carried out. Our society has repeatedly overlooked (or dismissed) the potential of space based solar power. The U.S. government funded an SPS study totaling about 20 million dollars in the late 1970s at the height of the early oil crisis, and then practically abandoned this project with nearly zero dollars spent up to the present day. A government funded SPS demonstration project is overdue. Ralph Nansen, a friend of mine, who was the former project manager of the Apollo program at Boeing and who later managed the DOE-NASA funded SSP proof of concept study in the late 1970s, detailed the Boeing study in his excellent 1995 book Sun Power: The Global Solution for the Coming Energy Crisis[6]. In 2009, he authored another book entitled Energy Crisis: Solution From Space[7]. I highly recommend the reading of each of these two books for those interested in this topic. Of course, Dr. Peter Glaser's 1968 book and other papers[8] are superb reading on this topic as well. What I really want to point out here is that we can solve the cost issue and make Solar Power Satellites a commercially viable energy option. We can do this through human creativity and innovation on both technological and economic fronts. Yes, current launch costs are critical constraints. However, in addition to continuing our quest for low cost RLV (reusable launch vehicle) technologies, there are business models for overcoming these issues.

Second is Hurricanes:

SBSP can divert hurricanes

Space Island Group 2011 (The Space Island Group is an Organization dedicated to the development of space.      Clean Energy, Cheap Hydrogen, and Weather Control From Space http://www.spaceislandgroup.com/solarsat.html
The cover story from the October, 2004 issue of Scientific American magazine described a NASA-funded study of how the power beams from solar satellites could be used to steer a hurricane away from coastal cities by warming the air on one also explained how this beam could break up hurricanes, typhoons and even tornadoes by disrupting the delicate heat balance they need to survive. The article can be seen at: www.scientificamerican.com.  

Hurricanes kill thousands and cost billions every year

Hoffman, 4 (Ross N. Hoffman is the Principal R&D Scientist for AER (Atmospheric and Environmental Research Corp.) Ph.D., Meteorology, Massachusetts Institute of Technology (Cambridge, MA) M.A., Mathematics, Boston University (Boston, MA) B.Sc., Geology, Brown University (Providence, RI) “Controlling Hurricanes” Appeared in Scientific American Magazine September 27 2004 http://www.scientificamerican.com/article.cfm?id=controlling-hurricanes
Every year huge rotating storms packing winds greater than 74 miles per hour sweep across tropical seas and onto shorelines--often devastating large swaths of territory. When these roiling tempests--called hurricanes in the Atlantic and the eastern Pacific oceans, typhoons in the western Pacific and cyclones in the Indian Ocean--strike heavily populated areas, they can kill thousands and cause billions of dollars of property damage. And nothing, absolutely nothing, stands in their way. 

SPS 1AC – Leadership Advantage

Contention 2 is Leadership, we will isolate 2 scenarios:

1st is flexibility

Oil dependency ties down the Army’s budget and undermines its fighting capability 

Wharton 9 (University of Pennsylvania School of Business, 1/30/09 “U.S. Military Hopes to Be

Energized by Alternative Fuels” Wharton Aerospace and Defense Report http://executiveeducation.wharton.upenn.edu/wharton-aerospace-defense-report/upload/Military-Hopes-Energized-by-Fuel.pdf) 

The U.S. military is the world’s single largest consumer of oil. It spent $13.6 billion for energy in 2006, or about 340,000 barrels of oil per day, according to Alan Shaffer, the director of plans and programs for the Office of Defense Research and Engineering. Measuring the Full Fuel Burden The heavy use of oil has other more significant operational implications for the U.S. military. The ongoing wars in Iraq and Afghanistan require more fuel than any war in history. This fuel is delivered to the war theater over vulnerable supply lines -- large oil convoys that cannot be armored and are easy targets for insurgents. Protecting these convoys requires combat forces in armored fighting vehicles and attack helicopters, diverting soldiers from combat missions to self-protection missions. When these logistics are factored in, the cost is known as "fully burdened cost of fuel." A study published in 2001 by a Defense Science Board task force found that the cost of delivering fuel over land in battle was about $15 per gallon and $26 per gallon when delivered via airborne tanker. That was when a gallon of oil was 90 cents. Estimates in 2006 peg that cost at $42 per gallon when delivered via airborne tanker. In an effort to give its fighting force the ability to travel farther into enemy territory without having to rely on vulnerable and expensive supply lines, the Pentagon is spearheading research into alternative energy and lighter materials that would require less fuel. The military has even updated its acquisition requirements by making fuel efficiency something that defense contractors must seriously consider.

SBSP solves flexible response and supply lines – provides mobile energy

National Security Space Office 7 (National Security Space Office Report, 150 person international expert collaboration, 10/10/7 “Space‐Based Solar Power As an Opportunity for Strategic Security” http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)

For the DoD specifically, beamed energy from space in quantities greater than 5 MWe has the potential to be a disruptive game changer on the battlefield. SBSP and its enabling wireless power transmission technology could facilitate extremely flexible “energy on demand” for combat units and installations across an entire theater, while significantly reducing dependence on vulnerable over‐land fuel deliveries. SBSP could also enable entirely new force structures and capabilities such as ultra long‐endurance airborne or terrestrial surveillance or combat systems to include the individual soldier himself. More routinely, SBSP could provide the ability to deliver rapid and sustainable humanitarian energy to a disaster area or to a local population undergoing nation‐building activities. SBSP could also facilitate base “islanding” such that each installation has the ability to operate independent of vulnerable ground‐based energy delivery infrastructures. In addition to helping American and allied defense establishments remain relevant over the entire 21st Century through more secure supply lines, perhaps the greatest military benefit of SBSP is to lessen the chances of conflict due to energy scarcity by providing access to a strategically secure energy supply.
Flexible response is key to heg – we also solve oil shocks that devastate primacy
(LMI Government Consulting, 4/2007, Thomas D. Crowley Tanya D. Corrie David B. Diamond Stuart D. Funk Wilhelm A. Hansen Andrea D. Stenhoff Daniel C. Swift, “TRANSFORMING THE WAY DOD LOOKS AT ENERGY AN APPROACH TO ESTABLISHING AN ENERGY STRATEGY,” http://www.oft.osd.mil/library/library_files/document_404_FT602T1_Transforming%20the%20Way%20DoD%20Looks%20at%20Energy_Final%20Report.pdf)
Increasing the energy efficiency of DoD operations has the potential to increase operational flexibility by reducing logistics support requirements, while freeing resources currently dedicated to energy and associated support for recapitalization purposes. The proposed option to expand the energy consumption mandates for federal facilities to mobility operations presents opportunities for significant savings. Our analysis, described in Appendix G, indicates that this move could result in cumulative savings to DoD of roughly $43 billion by 2030 based on Energy Information Agency reference case price projections (with a range between $26 billion and $73 billion for “low” and “high” price cases). This estimate does not include the secondary savings from the multiplier effects of reducing energy consumption. While investment would likely be required to achieve these savings, the investment would be offset by the multiplier effect, which is typically larger than the associated fuel cost. An energy transformation that leverages process change in the short term and technological innovation in the mid to long terms will provide DoD the opportunity to address the strategic, operational, fiscal, and environmental disconnects inherent in its current energy use and policies. Energy transformation will enable DoD to target its greatest energy challenges and focus change efforts on addressing them. Incorporating new energy-efficient concepts and technologies increases the potential to enhance operational effectiveness through increased reach and agility while reducing the logistics dependence of the force. From a fiscal perspective, reduction in the energy use profile will allow DoD to redirect resources formerly spent on fuel to increase investment in warfighting capability. Improved energy efficiency will also reduce DoD’s fiscal vulnerability to supply and price shocks in the energy market. More efficient use of energy and the choice of alternative energy options which minimize or mitigate environmental impact will garner the support of the public while acting in concert with national environmental goals. Through the process of energy transformation, DoD can become a national leader in innovative and efficient uses of energy, with the potential to alter the energy landscape by changing energy demand patterns and the associated energy security requirements. To implement these important changes, an effective managing body in DoD is required. This will allow DoD to coordinate the development of opportunities across the DoD and civilian agencies to minimize redundancy and to maximize complementarities; minimize suboptimization across the organization; and establish goals, metrics, and reporting requirements for energy efficiency. In view of the long period required to develop and populate the force with new concepts and capabilities, DoD should begin now to posture the force for success in an environment of increasing energy uncertainty.

US Hegemony solves multiple scenarios for nuclear war

Zalmay Khalilzad, (Former Assist Prof of Poli Sci @ Columbia), ‘95 Spring, The Washington Quarterly, Vol. 18, No. 2; Pg. 84

Realistically and over the longer term, however, a neo-isolationist approach might well increase the danger of major conflict, require a greater U.S. defense effort, threaten world peace, and eventually undermine U.S. prosperity. By withdrawing from Europe and Asia, the United States would deliberately risk kening the institutions and solidarity of the world's community of democratic powers and so establishing favorable conditions for the spread of disorder and a possible return to conditions similar to those of the first half of the twentieth century. In the 1920s and 1930s, U.S. isolationism had disastrous consequences for world peace. At that time, the United States was but one of several major powers. Now that the United States is the world's preponderant power, the shock of a U.S. withdrawal could be even greater. What might happen to the world if the United States turned inward? Without the United States and the North Atlantic Treaty Organization (NATO), rather than cooperating with each other, the West European nations might compete with each other for domination of East-Central Europe and the Middle East. In Western and Central Europe, Germany -- especially since unification -- would be the natural leading power. Either in cooperation or competition with Russia, Germany might seek influence over the territories located between them. German efforts are likely to be aimed at filling the vacuum, stabilizing the region, and precluding its domination by rival powers. Britain and France fear such a development. Given the strength of democracy in Germany and its preoccupation with absorbing the former East Germany, European concerns about Germany appear exaggerated. But it would be a mistake to assume that U.S. withdrawal could not, in the long run, result in the renationalization of Germany's security policy. The same is also true of Japan. Given a U.S. withdrawal from the world, Japan would have to look after its own security and build up its military capabilities. China, Korea, and the nations of Southeast Asia already fear Japanese hegemony. Without U.S. protection, Japan is likely to increase its military capability dramatically -- to balance the growing Chinese forces and still-significant Russian forces. This could result in arms races, including the possible acquisition by Japan of nuclear weapons. Given Japanese technological prowess, to say nothing of the plutonium stockpile Japan has acquired in the development of its nuclear power industry, it could obviously become a nuclear pon state relatively quickly, if it should so decide. It could also build long-range missiles and carrier task forces. With the shifting balance of power among Japan, China, Russia, and potential new regional powers such as India, Indonesia, and a united Korea could come significant risks of preventive or proeruptive war. Similarly, European competition for regional dominance could lead to major wars in Europe or East Asia. If the United States stayed out of such a war -- an unlikely prospect -- Europe or East Asia could become dominated by a hostile power. Such a development would threaten U.S. interests. A power that achieved such dominance would seek to exclude the United States from the area and threaten its interests-economic and political -- in the region. Besides, with the domination of Europe or East Asia, such a power might seek global hegemony and the United States would face another global Cold War and the risk of a world war even more catastrophic than the last. In the Persian Gulf, U.S. withdrawal is likely to lead to an intensified struggle for regional domination. Iran and Iraq have, in the past, both sought regional hegemony. Without U.S. protection, the weak oil-rich states of the Gulf Cooperation Council (GCC) would be unlikely to retain their independence. To preclude this development, the Saudis might seek to acquire, perhaps by purchase, their own nuclear weapons. If either Iraq or Iran controlled the region that dominates the world supply of oil, it could gain a significant capability to damage the U.S. and world economies. Any country that gained hegemony would have vast economic resources at its disposal that could be used to build military capability as well as gain leverage over the United States and other oilimporting nations. Hegemony over the Persian Gulf by either Iran or Iraq would bring the rest of the Arab Middle East under its influence and domination because of the shift in the balance of power. Israeli security problems would multiply and the peace process would be fundamentally undermined, increasing the risk of war between the Arabs and the Israelis. The extension of instability, conflict, and hostile hegemony in East Asia, Europe, and the Persian Gulf would harm the economy of the United States even in the unlikely event that it was able to avoid involvement in major wars and conflicts. Higher oil prices would reduce the U.S. standard of living. Turmoil in Asia and Europe would force major economic readjustment in the United States, perhaps reducing U.S. exports and imports and jeopardizing U.S. investments in these regions. Given that total imports and exports are equal to a quarter of U.S. gross domestic product, the cost of necessary adjustments might be high. The higher level of turmoil in the world would also increase the likelihood of the proliferation of weapons of mass destruction (WMD) and means for their delivery. Already several rogue states such as North Korea and Iran are seeking nuclear weapons and long-range missiles. That danger would only increase if the United States withdrew from the world. The result would be a much more dangerous world in which many states possessed WMD capabilities; the likelihood of their actual use would increase accordingly. If this happened, the security of every nation in the world, including the United States, would be harmed.
Second is Satellites 

SBSP lets us harden satellites, make them more survivable and reconstitute lost assets rapidly

Ramos 2k – US Air Force Major, Thesis submitted for the AIR COMMAND AND STAFF COLL MAXWELL Air Force Base (Kim, “Solar Power Constellations: Implications for the United States Air Force,” April, http://handle.dtic.mil/100.2/ADA394928)

In addition to the terrestrial implications of solar power satellites for the Air Force, there are also implications for space operations. The power required for spacecraft operations is increasing. In order to meet this increase, engineers are looking at standardized solar cells, new gallium/aluminum solar cells and paying close attention to solar power satellite developments.17 The problems associated with increasing the size of solar arrays on satellites to meet the increasing power demands are deterioration of structure dynamic performance, complications of orientation and stabilization, placing solar arrays under the launcher fairing, deploying solar arrays in orbit, buffer elements for periods without sunlight and discrepancies between the orientation of devices and solar arrays.18 Engineers from the Ukraine recommend solving these problems with solar power satellites using wireless power transmission or a cable.19 The authors of New World Vistas also recommended this approach. They advocated using space solar power satellites to power other satellites in space and predicted that “power beaming will become a major element of spacecraft operations.”20 Solar power satellites would provide improvements in the areas of reconstitution, maneuver, force application, space-based radar, and communication satellites which produce power as well as transfer data. Reconstitution As outlined in Air University study Spacecast 2020, the rapid launch and deployment of satellites is required to comply with the United States National Military Strategy concept of reconstitution. Reconstitution for space is the ability to launch satellites for “unanticipated system failures … [due to hostile actions] and multiple area coverage requirements, [which] … require the immediate placement of satellites into orbit.”21 Solar power satellites enable reconstitution with unmanned aerial vehicles performing the same functions as satellites, as mentioned previously, and through enabling smaller satellites. One of the difficulties in achieving small satellites is the fact that power generation takes up about 25% of the weight of a satellite.22 Satellites launched without onboard power generation would be smaller and receive power on orbit from a solar power satellite. Solar power satellites enable reconstitution with unmanned aerial vehicles with unlimited loiter time for immediate deployment for a warfighter, and by reducing the size of satellites which facilitates rapid launches. Small Satellites Small satellites not only fulfill the reconstitution requirement but also meet other requirements for smaller, faster, and cheaper satellites. Typically weighing less than 250 kg, and designed for one mission, “quick checkout and rapid launch,” small satellites offer advantages over larger satellites, which are more expensive, cost more to put in orbit, and take longer to build.23 Small satellites are good candidates for imagery, and some types of communications.24 Constellations of small satellites serve another purpose. They have reduced vulnerability and increased survivability compared to single satellites. Powering small satellites with energy beamed from a solar power satellite further reduces their size, cost, and launch requirements. Maneuver One of the vulnerabilities of satellites is that they lack maneuverability. Orbit changes are possible but the amount of station keeping fuel limits these maneuvers. Unscheduled orbital maneuvers for, supported warfighters, on-orbit station keeping, or avoiding an anti-satellite weapon, reduce the life expectancy of satellites. The New World Vistas study concluded, “technologies to substantially enhance survivability are …maneuvering technologies…enabled by the technologies of high generation power in space.”25 Moreover, the report stated that electrical propulsion and solar power satellites would enable maneuvering for survivability, station keeping, and repositioning to meet warfighter requirements.26 

Militarization might be inevitable, but weak defenses aren’t.  Effectively hardening satellites is vital to prevent war and pre-emption

Kueter, 07 - is president of the George C. Marshall Institute, a nonprofit think tank dediicated to science and technology in public policy (Jeff, New Atlantis, “China's Space Ambitions -- And Ours,” Spring, lexis)

On January 11, 2007, a missile was launched from Chinese territory. It arced upwards into space to an altitude of about 537 miles, where it slammed directly into its target, an obsolete Chinese weather satellite. The target was destroyed, reportedly producing some 900 trackable pieces of space debris in orbits from 125 miles to about 2,300 miles and resulting in an increase of 10 percent in the total amount of manmade debris in orbit. This demonstration of an anti-satellite weapon (ASAT) was just the latest in a series of tests of China's space weapons program, and was a warning sign the United States should take very seriously. In the decades after the Soviet Union and the United States first designed and deployed so-called space weapons, some observers came to hope it would be possible to turn back history's pages and preserve space as a sanctuary, a pristine place of peace and international cooperation, where terrestrial disputes could be left behind. If these hopes were ever given credence, they have surely been dispelled by China's recent actions in space: vivid demonstrations that the country could threaten essential satellites both directly, by physically destroying them, and indirectly, employing lasers and other jamming techniques to make them unusable. China is now a military space power and space is once again an undeniably contested arena. There are several policy courses the United States could take in responding to this new reality. It could assume that China is not a significant threat to American space assets and determine that inaction is preferable to overreaction. But such a do-nothing approach would expose the United States to the dangers of what has been called a "space Pearl Harbor," a surprise attack on U.S. space capabilities with immediate consequences for the American military and for American interests the world over. Alternatively, American policymakers could conclude that negotiation and diplomacy offer the best path forward. Following this approach, the U.S. would embrace efforts to ban the introduction of weapons into space and negotiate codes of conduct to regulate the behavior of nation-states. But while some good could undoubtedly come from the emergence of international norms and rules, it is unlikely they would be sufficient to preserve security. Instead, the United States should adopt an active defensive posture, invigorating the research and technical base needed to defend or replenish space assets. This posture can complement diplomatic efforts by providing important verification and enforcement capabilities. Such an approach will be expensive and will need to overcome bureaucratic inertia as well as domestic and international opposition--but it is the only option that can ensure the security of American space assets.
Both countries will miscalculate- escalates to all-out Sino-US War, hardening solves
Tellis 7 (Ashley J. Tellis is a senior   associate at the Carnegie   Endowment for International Peace,   specializing in international security,   defense, and Asian strategic issues.   He was recently on assignment to   the U.S. Department of State as   senior adviser to the undersecretary   of state for political affairs, Carnegie Endowment for International Peace, Policy Brief 51, June 2007, “Punching the U.S. Military’s “Soft Ribs”: China’s Antisatellite Weapon Test   in Strategic Perspective”, http://www.carnegieendowment.org/files/pb_51_tellis_final.pdf//jchen

Third, the growing Chinese capability for   space warfare implies that a major conflict in   the Taiwan Strait would entail serious deterrence and crisis instabilities. If such a clash   were to compel Beijing to attack U.S. space   systems—primarily intelligence, surveillance   and reconnaissance, military communications,   navigation and guidance, and meteorology assets—right at the beginning of a war to increase China’s chances of achieving its objectives, the very prospect of such a “Space Pearl   Harbor” could, in turn, provoke the United   States to contemplate preemptive attacks or   horizontal escalation on the Chinese mainland, particularly if such a conflict were to occur before Washington had the opportunity to fully invest in survivable space capabilities. Already, U.S. Strategic Command officials have   publicly signaled that conventionally-armed   Trident submarine-launched ballistic missiles   would be appropriate weapons for executing   the prompt strikes that might be necessary in   such a contingency. These types of attacks on   space launch sites, sensor nodes, and command-and-control installations on the Chinese mainland could well be perceived as precursors to an all-out war. This indicates how   difficult it would be for all sides to limit the   intensification of such a conflict, even if one   discounts the complications of accidents and   misperception.  All in all, the emergence of potent Chinese   counterspace capabilities makes U.S. military   operations in Asia more perilous. These threats   have arisen because China’s requirement that   it be able to defeat the United States in a future regional conflict—despite its inferiority   in conventional military power—compels it   to exploit every asymmetric battle-spacedenial technology prospectively available. In   such a situation, the United States has no choice but to run and win this offense/defense   space race if it is to both uphold its security   obligations in East Asia and elsewhere and deter increased Chinese investments in counterspace operations.
Sino-US war causes global nuclear  war

Hunkovic 9 [Lee J, 2009, Prof. at American War College  “The Chinese-Taiwanese Conflict Possible Futures of a Confrontation between China, Taiwan and the United States of America”, http://www.lamp-method.org/eCommons/Hunkovic.pdf]

A war between China, Taiwan and the United States has the potential to escalate into a nuclear conflict and a third world war, therefore, many countries other than the primary actors could be affected by such a conflict, including Japan, both Koreas, Russia, Australia, India and Great Britain, if they were drawn into the war, as well as all other countries in the world that participate in the global economy, in which the United States and China are the two most dominant members. If China were able to successfully annex Taiwan, the possibility exists that they could then plan to attack Japan and begin a policy of aggressive expansionism in East and Southeast Asia, as well as the Pacific and even into India, which could in turn create an international standoff and deployment of military forces to contain the threat. In any case, if China and the United States engage in a full-scale conflict, there are few countries in the world that will not be economically and/or militarily affected by it. However, China, Taiwan and United States are the primary actors in this scenario, whose actions will determine its eventual outcome, therefore, other countries will not be considered in this study.

Those defense systems dissuade Chinese weaponization in the first place

Meteyer 5 (David O. Meteyer, Major, USAF, is currently assigned to Headquarters, Pacific Air Forces in Hawaii where he works space operations,  Bachelor of Science degree from Oregon State University, MBA from the University of Montana, graduate degree in Security Studies/Defense Decision-Making and Planning from the Naval Postgraduate School, “The Art of Peace: Dissuading China from Developing Counter-Space Weapons”, August 2005, USAF Institute for National Security Studies, http://www.usafa.edu/df/inss/OCP/ocp60.pdf//jchen

Criterion #3:  US Systems Are Unassailable, Easily Replenished,   or Substitute Sources of Similar Capability Exist.  The last criterion of   the military condition is that the US possesses better defensive space measures than China’s offensive space weapons.  This criterion is   slightly different in format from the previous ones.  It is comprised of   three alternatives, but only one needs to be present for the criterion to   function.  One option of this criterion is that the unassailable nature of   US systems would present such an insurmountable dilemma to the   Chinese that they would have no logical alternatives but to abandon any   attempts to develop offensive space weapons.  However, this option   requires the ability to completely protect all the elements of a given   space system (terrestrial nodes, links, and space nodes) through   defensive counter-space (DCS) tactics.  Highly effective defensive   measures could possibly consist of on-board mechanisms that could   either maneuver the satellite away from the threat, destroy the threat as   it approaches, or harden key components and sensors on-board the   spacecraft.   98 

SPS 1AC – Solvency

Contention 3 is Solvency: 

No technological barriers, we would fly demonstrations in 4 years,

Ashworth ‘08 - Fellow of the British Interplanetary Society (Stephen, The Space Review, “In defense of the knights”, 6/23, http://www.thespacereview.com/article/1153/1)
Usually, Day’s articles are among the best-written and most informative space commentary on the market. But this time he appears to have made a number of unjustified assertions. He writes: “Space activists, who are motivated by the desire to personally live and work in space, do not care about SSP per se […] they have latched on to SSP because it is expedient.” There may well exist people who answer to this description, but if so, they must be remarkably shortsighted. The facts are clear: fossil fuels have served civilization well in the first phase of its industrialization (approximately 1700–2000), but possess a number of problems, of which the current climate hysteria is only one; the others concern the long-term sustainability and growth of industrial energy consumption. Therefore we can predict an imminent shift of the baseload energy supply away from fossil fuels to, most likely, a mixture of artificial nuclear fission and fusion, and terrestrial and space-based solar power. I should add that my personal chances of ever living and working in space are zero. My concern is that society should make the best strategic choices for its prosperity and growth. Given the fact that almost all the natural resources of the universe of potential economic value are extraterrestrial, I am therefore bound to argue the importance of systematic access to those resources. SSP is not merely expedient, rather it is strategic, in the sense that it has the potential to permanently raise the whole of human civilization to a higher level of prosperity, security and spatial range. According to Day’s reading of the NSSO study, this is not for us, but only apparently for future generations, many decades in the future: “The NSSO study […] states that we are nowhere near developing practical SSP […] that the technology to implement space solar power does not currently exist… and is unlikely to exist for the next forty years.” This came as news to me. Since SSP has been regularly used on a small scale to power satellites for forty years already (in marked contrast to the development effort that has gone into nuclear fusion), how could the NSSO have concluded that the technology “does not exist”? What actually does the NSSO report say? It reports: “FINDING: The SBSP Study Group found that Space-Based Solar Power is a complex engineering challenge, but requires no fundamental scientific breakthroughs or new physics to become a reality.” (p.20) “FINDING: The SBSP Study Group found that significant progress in the underlying technologies has been made since previous government examination of this topic, and the direction and pace of progress continues to be positive and in many cases accelerating.” (p.20) This sounds promising. Does it mean we’ll be able to start work in forty years time? “FINDING: The SBSP Study Group found that individual SBSP technologies are sufficiently mature to fly a basic proof-of-concept demonstration within 4–6 years and a substantial power demonstration as early as 2017–2020, though these are likely to cost between $5B–$10B in total. This is a serious challenge for a capable agency with a transformational agenda. A proposed spiral demonstration project can be found in Appendix B.” (p.22–23) Turning to Appendix B, we find that its introductory paragraphs point out that significant technological progress has been achieved in the past decade, which would allow an accelerated pace of progress compared with that proposed by NASA in the late 1990s. But Day is not impressed, for his article reads: “from a technological standpoint, we are not much closer to space solar power today than we were when NASA conducted a big study of it in the 1970s.” He seems to have been reading a completely different report. Appendix B is subheaded: “AN AGGRESSIVE AND ACHIEVABLE SBSP TECHNOLOGY DEMONSTRATOR ROADMAP: 10 Years — 10 Megawatts — $10 Billion”. It offers an updated program to build “an integrated large-scale demonstrator, to be flown in less than 10 years, at a cost of less than $10B, and delivering power to the Earth of approximately 10 megawatts.” Again, Day’s assertion that the technology is “unlikely to exist for the next forty years” is completely contradicted by the actual contents of the NSSO study report.
One demonstration is enough to evaluate SBSP and get international support

Matsuoka & Collins 4 (Hideo Matsuoka & Patrick Collins, writers for Space Future presenting at 4th International Conference on Solar Power from SPACE, 7/2004 “Benefits of International Cooperation in a Low Equatorial Orbit SPS Pilot Plant Demonstrator Project”http://www.spacefuture.com/archive/benefits_of_international_cooperation_in_a_low_equatorial_orbit_sps_pilot_plant_demonstrator_project.shtml)  

As discussed above, operation of a 10 MW pilot plant in low equatorial orbit is on the critical path to evaluating the potential of space-based solar power systems to supply environmentally clean electric power to the Earth. The largest such project to date is "SPS 2000", which currently faces the daunting challenge of 100% automatic assembly in orbit. However, with cooperation by ESA and RSA in providing crewed intervention by using the new capability to launch Soyuz rockets from Kourour, this problem could be overcome. The start of crewed Soyuz operations from Kourou could therefore be the key step in realising a timely equatorial pilot plant. Another direction in which international collaboration in the project could be usefullly expanded is to include participation by both India and China. The system redesign that would be necessary to make it suitable for crewed intervention would be a good opportunity to combine with the redesign necessary to enable India and China to participate.

Money is no longer the issue – only reason SBSP hasn’t launched is that NASA and the DOE aren’t working together

Hadhazy 9 (Adam Hadhazy, writer for the Scientific American, 4/16/09 “Will Space-Based Solar Power Finally See the Light of Day?” http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day)

Many other technologies relevant to SBSP have made "enormous progress" in recent years, says John Mankins, who led the Hawaiian island test as chief operating officer and co-founder of Ashburn, Va.–based Managed Energy Technologies, LLC. A little over a decade ago, the best photovoltaic efficiency, or sunlight conversion into electricity, was 10 percent, Mankins says; now it can reach 40 percent. And satellite technology has also improved: Autonomous computer systems as well as advanced, lightweight building materials have also made leaps and bounds, he says. Despite such progress, and spending some $80 million, SBSP has not gotten past the U.S. government's drawing board so far. A key reason, Little says: NASA does not do energy, and the U.S. Department of Energy (DoE) does not do space.
Won’t be a weapon and no perception

Rogue 7 (Joseph D. Rogue is the director of the Pentagon's National Security Space Office Space‐Based Solar Power As an Opportunity for Strategic Security Phase 0 Architecture Feasibility Study Report to the Director, NSSO Interim Assessment Release 0.1 10 October 2007 http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf PB
The physics of electromagnetic energy beaming is uncompromising, and economies of scale make the beam very unsuitable as a “secret” weapon. Concerns can be resolved through an inspection regime and better space situational awareness capabilities. The distance from the geostationary belt is so vast that beams diverge beyond the coherence and power concentration useful for a weapon. The beam can also be designed in such a manner that it requires a pilot signal even to concentrate to its very weak level. Without the pilot signal the microwave beam would certainly diffuse and can be designed with additional failsafe cut‐off mechanisms. The likelihood of the beam wandering over a city is extremely low, and even if occurring would be extremely anti‐climactic. 

***Alternative Energy***

SPS solves coal and oil dependence 

Fujita 7/12 (Akiko Fujita, Staff writer for abc news, 7/12/11 “Is 'Luna Ring' the Energy Solution or Looney Pipe Dream? http://abcnews.go.com/Technology/lunar-energy-soulution-japans-crisis/story?id=14051246)
The moon is seen as prime location for solar energy because there is virtually no atmosphere, meaning no bad weather or clouds to keep the sun's rays from the panels. Even in the most ideal situations, Yoshida says solar panels on Earth can only generate one-twentieth of the energy produced in outer space. "In space, there is constant light hitting the solar panels," he said. "When all the energy created from those panels reaches Earth, there will be no need to produce energy from coal, oil, or biomass." The Luna Ring proposed by Yoshida, on behalf Shimizu Corporation, attempts to harness solar energy on a larger scale than previous concepts. It involves building a belt of solar panels around the moon's 6,800 mile equator, and using built-in cables to transmit the power generated by the solar cells, to the near side of the moon – the side, facing the Earth. The electricity would be converted into microwaves and lasers beamed at Earth, and each country would have receivers that allow them to take in the energy and store it. 
A half mile of SPS generates the power of all the remaining oil left on earth in a year. 

Binns 11 (Corey Binns, writer for Popular Science, July 2011 “SPACE-BASED SOLAR POWER” http://ry2ue4ek7d.search.serialssolutions.com/?ctx_ver=Z39.88-2004&ctx_enc=info%3Aofi%2Fenc%3AUTF-8&rfr_id=info:sid/summon.serialssolutions.com&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&rft.genre=article&rft.atitle=SPACE-BASED+SOLAR+POWER&rft.jtitle=Popular+Science&rft.au=Corey+Binns&rft.date=2011-07-01&rft.issn=0161-7370&rft.volume=279&rft.issue=1&rft.spage=64&rft.externalDBID=GPOS&rft.externalDocID=2375214921)

A 2007 study by the National Space Society estimates that a halfmile- wide band of photovoltaics in geosynchronous orbit with Earth could generate the energy equivalent of all the oil remaining on the planet over the course of one year. Satellites outfitted with solar panels would gather the sun's energy 24 hours a day and then convert that energy into an infrared laser beam.
SPS solves energy demand and is technologically feasible 
NSSO 8 National Security Space Office, otrans.3cdn.net/38b615154ce6479749_p9m6bn37b.pdf,November 23, 08
Immensely Scalable — SSP can scale to provide the energy needs of the entire human civilization at America’s  standard of living.  Most other near-term renewable options are strictly limited in scalability.  As the NSSO report  states “A single kilometer-wide band of geosynchronous Earth orbit experiences enough solar flux in one year to  nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today.” o Safe Global Availability — Nuclear power technology cannot be safely shared with most of the countries on this  planet because of proliferation concerns. o Steady & Assured — SSP is a continuous, rather than intermittent, power source.  It is not subject to the weather, the seasons, or the day-night cycle. o No Fundamental Breakthroughs — SSP does not require a fundamental breakthrough in either physics or  engineering, such as those required by fusion. o Highly Flexible and Optimal for Export — SSP could enable America to become a net energy exporter.  We could be the world’s largest exporter of energy for the 21st and 22nd Centuries, and beyond.
SPS is key to solving energy dependence
Bova 8 Ben Bova, pres emeritus of National Space Society, October 12, 2008, http://www.washingtonpost.com/wp-dyn/content/article/2008/10/10/AR2008101002450.html
Right now, the United States is shelling out about $700 billion a year for foreign oil. With world demand for energy increasing, gas prices will head toward $10 per gallon during your administration -- unless you make some meaningful changes. That's where space technology can help -- and create new jobs, even whole new industries, at the same time.  You'll have to make some hard choices on energy. Nuclear power doesn't emit greenhouse gases, but it has radioactive wastes. Hydrogen fuels burn cleanly, but hydrogen is expensive to produce and hard to distribute by pipeline. Wind power works in special locations, but most people don't want huge, noisy wind turbines in their backyards.     Solar energy is a favorite of environmentalists, but it works only when the sun is shining. But that's the trick. There is a place where the sun never sets, and a way to use solar energy for power generation 24 hours a day, 365 days a year: Put the solar cells in space, in high orbits where they'd be in sunshine all the time.  You do it with the solar power satellite (SPS), a concept invented by Peter Glaser in 1968. The idea is simple: You build large assemblages of solar cells in space, where they convert sunlight into electricity and beam it to receiving stations on the ground.  The solar power satellite is the ultimate clean energy source. It doesn't burn an ounce of fuel. And a single SPS could deliver five to 10 gigawatts of energy to the ground continually. Consider that the total electrical-generation capacity of the entire state of California is 4.4 gigawatts.
SPS can solve our long term energy crisis

NSS 07 NSS, “Space Solar Power Limitless clean energy from space”, October 2007. http://www.nss.org/settlement/ssp/index.htm
In the longer term, with sufficient investments in space infrastructure, space solar power can be built from materials from space. The full environmental benefits of space solar power derive from doing most of the work outside of Earth's biosphere. With materials extraction from the Moon or near-Earth asteroids, and space-based manufacture of components, space solar power would have essentially zero terrestrial environmental impact. Only the energy receivers need be built on Earth.  Space solar power can completely solve our energy problems long term. The sooner we start and the harder we work, the shorter "long term" will be. 

SPS solves foreign energy dependence and greenhouse gas emissions
National Space Society 7 (October 2007, http://www.nss.org/legislative/positions/NSS-SSP-PositionPaper.pdf, p.1

The United States and the rest of the world need to find alternative sources of energy   besides fossil fuels. The National Space Society believes that one of the most important   long-term solutions for meeting those energy needs is Space Solar Power (SSP), which   gathers energy from sunlight in space and sends it to Earth. We believe that SSP can solve our energy and greenhouse gas emissions problems. Not just help, not just take a   step in the right direction; solve. SSP can provide large quantities of energy to each and   every person on Earth with very little environmental impact. The NSS recommends that   SSP be considered along with ground-based solar collectors and wind turbines as a safe,   renewable, and clean energy option.   Solar energy is routinely used on spacecraft today, and the solar energy available in space is literally billions of times greater than we use today. The lifetime of the sun is an   estimated 4 to 5 billion years, making SSP a truly long-term energy solution.   Space solar power can have an extremely small environmental footprint, perhaps   competitive with ground-solar and wind, because with sufficient investments in space   infrastructure, the SSP can be built from materials from space with zero terrestrial   environmental impact. Only energy receivers need be built on Earth.    As Earth receives only one part in 2.3 billion of the sun's output, SSP is by far the largest   potential energy source available, dwarfing all others combined. Development cost and   time, of course, are considerable. This makes SSP a long-term solution rather than a   short-term stop-gap, although there are some intriguing near-term possibilities. In any   case, SSP can potentially supply all the electrical needs of our planet.   While electricity cannot power all our vehicles today, current hybrids will soon evolve   into plug-in hybrids which will, in part, use electric energy from the grid. As batteries   and fuel cells get better, the gasoline engine will play a smaller and smaller role in   transportation. There are huge markets for power in cell phones, hybrid vehicles and   laptops that can be expected to drive battery and fuel cell technology so that electricity   will eventually power the cars of tomorrow – but not unless we can generate enormous   quantities of clean electrical energy. 
SBSP solves climate change and resource wars

Eric Sofge, writes for Popular Mechanics, ‘9 (October 1st 2009, “Space-Based Solar Power Beams Become Next Energy Frontier,” http://www.popularmechanics.com/science/space/4230315) 

The idea of using satellites to beam solar power down from space is nothing new--the Department of Energy first studied it in the 1970s, and NASA took another look in the '90s. The stumbling block has been less the engineering challenge than the cost. 
A Pentagon report released in October could mean the stars are finally aligning for space-based solar power, or SBSP. According to the report, SBSP is becoming more feasible, and eventually could help head off crises such as climate change and wars over diminishing energy supplies. "The challenge is one of perception," says John Mankins, president of the Space Power Association and the leader of NASA's mid-1990s SBSP study. "There are people in senior leadership positions who believe everything in space has to cost trillions." 

SBSP is the only answer to energy demands and climate change

Stephanie, Solar Power – PV Panels, 6/24 (June 24th 2011, “Space Solar Power,” http://solarpowerpanels.ws/solar-power/space-solar-power)

There have been a number of articles recently discussing space solar power.  That is, harnessing solar energy from the stratosphere.  More and more these days, companies are joining the ranks of people who agree that solar power from space could help solve the global climate change and energy crisis problems.

In fact, some say that its the only answer to our future energy demands.

In my home state of Washington, PowerSat Corporation (based in Everett – home of Boeing too), has filed for a provisional patent for two technologies it claims could help make the transmission of solar power from space more cost-effective.  In addition, Solaren, another space solar power company based in Manhattan Beach, California is now working with PG&E to provide solar power from above.

Not to put too many eggs in one basket, but there are some people that believe – without solar power from space – we’ll be unable to meet energy demands in less than 100 years. SSP could very easily be the source of the future.  Why?  Because it can provide nearly unlimited, carbon-free power!  And, above the atmosphere, solar energy is 5 times as powerful.
Greenhouse gas emissions and warming are inevitable – must shift energy production to SBSP

Khushabu S. Agrawa, Department of Computer Science, ARB Garud Arts, Commerce and Science College, Shendurni, Maharashtra, India, No Date (The General Science Journal, “Space Solar Power: Transmission towards Earth,” http://www.wbabin.net/physics/agrawal.pdf)

There have been a number of important changes in the external context for consideration of space solar power during the past 15-20 years. The most important is the increasing demand for energy globally and the resulting increasing concern regarding carbon combustion, CO2 emissions and global climate change, discussed below. As a result, there is a major priority being place on the development of renewable energy sources. Fundamentally, the global demand for energy is increasing due to population growth at the same time that it per capita energy use is growing - driven by the equally strong economic growth being experienced in many developing nations. Fossil fuel combustion-based power plants remain the dominant choice to meet energy demand. As a result, it is expected by the IPCC that increased power production will lead to accelerating increases in the level of so-called "greenhouse gases" (predominantly carbon dioxide). 

Global energy demand will only increase – SSP is necessary to meet that

Khushabu S. Agrawa, Department of Computer Science, ARB Garud Arts, Commerce and Science College, Shendurni, Maharashtra, India, No Date (The General Science Journal, “Space Solar Power: Transmission towards Earth,” http://www.wbabin.net/physics/agrawal.pdf)

The increasing global energy demand is likely to continue for many decades. New power plants of all sizes will be built. However, the environmental impact of those plants and their impact on world energy supplies and geopolitical relationships can be problematic. Renewable energy is a compelling approach - both philosophically and in engineering terms. However, many renewable energy sources are limited in their ability to affordably provide the baseload power required for global industrial development and prosperity, because of inherent land and water requirements. The successful development of various new technologies - not least of which is the availability of exceptionally low cost access to space. However, the same can be said of many other advanced power technologies options. Space solar power may well emerge as a serious candidate among the options for meeting the energy demands of the 21st century. 

SBSP provides the best clean energy development and is feasible

Adam Hadhazy, writes for Scientific American, ‘9 (April 16th 2009, “Will Space-Based Solar Power Finally See the Light of Day?,” http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day)
Why bother harvesting solar energy directly from space? It is abundant, and "you can get [this] power 24/7," says Marty Hoffert, an emeritus professor of physics at New York University. Sunlight is some five to 10 times stronger in space, and its shine would reach energy-gathering satellites placed into geostationary (fixed) orbits—the realm of many currently deployed communications spacecraft—more than 99 percent of the time. SBSP could, according to energy experts, provide constant, pollution-free power—unlike intermittent wind and cloud cover–sensitive ground-based solar, and without the emissions of fossil fuels or radioactive waste from nuclear power. "[SBSP] is a disruptive technology [in that] it could change the whole energy equation," says Frederick Best, director of the Center for Space Power (CSP) at Texas A&M University in College Station, Tex. The premise (and promise) of SBSP has been considered scientifically feasible since the late 1960s. The basic concept of beaming microwave frequencies to Earth from orbit has already been proved: A fleet of solar-powered communication satellites routinely beam various electromagnetic frequencies to ground receivers, linking cell phone calls or relaying TV signals to rooftop dishes, for example. Converting solar energy beamed from space into electricity in a power grid, however, has not yet been demonstrated.
SBSP solves global energy security – prevents resource scarcity/conflict

Leonard David, Special Correspondent for Space News, ‘7 (September 19th 2007, “Space Based Solar Power Fuels Vision of Global Energy Security,” http://www.space.com/4371-space-based-solar-power-fuels-vision-global-energy-security.html)

The deployment of space platforms that capture sunlight for beaming down electrical power to Earth is under review by the Pentagon, as a way to offer global energy and security benefits – including the prospect of short-circuiting future resource wars between increasingly energy-starved nations. A proposal is being vetted by U.S. military space strategists that 10 percent of the U.S. baseload of energy by 2050, perhaps sooner, could be produced by space based solar power (SBSP). Furthermore, a demonstration of the concept is being eyed to occur within the next five to seven years. A mix of advocates, technologists and scientists, as well as legal and policy experts, took part in Space Based Solar Power – Charting a Course for Sustainable Energy, a meeting held here September 6-7 and sponsored by the United States Air Force Academy?s Eisenhower Center for Space and Defense Studies and the Pentagon?s National Security Space Office. Energy from space: Tangible commodity "I truly believe that space based solar power will become the first sellable, tradable commodity that?s delivered by spakce that everybody on the planet can have part of," said Colonel (Select) Michael Smith, Chief, Future Concepts in the National Security Space Office and director of the SBSP study. To bolster such a vision, establishing a partnership of government, commercial and international entities is under discussion, he added, to work on infrastructure development that, ultimately, culminates in the fielding of space based solar power. The U.S. Department of Defense has an "absolute urgent need for energy," Smith said, underscoring the concern that major powers around the world – not just the United States – could end up in a major war of attrition in the 21st century. "We?ve got to make sure that we alleviate the energy concerns around the globe," he said. "Energy may well be the first tangible commodity returned from space," said Joseph Rouge, Associate Director of the National Security Space Office. "Geopolitics in general is going to be a large issue. I don?t think there?s any question that energy is going to be one of the key next issues, along with water ... that?s going to be the competition we?re going to fight." Rouge said that moving out on the proposed SBSP effort would be the largest space venture yet, making the Apollo Moon landing project "look like just a small little program." As a caveat, however, he noted that the U.S. Department of Defense is cash-strapped and is not the financial backer for such an endeavor. "But do look to us to help you develop the technologies and developing a lot of the other infrastructure," Rouge advised, seeing SBSP, for instance, as helping to spur a significant reduction in the cost of routine access to space for the U.S. and its allies.

Electrical utilities are the largest contributors to global warming 
Benjamin Sovacool, Research Fellow in the Energy Governance Program at the National University of Singapore and Chris Cooper, Senior Policy Director, Network for New Energy Choices, ‘7 (2007, “Renewing America,” http://www.newenergychoices.org/dev/uploads/Renewing%20America_NNEC_Final.pdf)

Yet carbon-intensive fuels continue to dominate electricity generation in the United States. By 2005, almost 90 percent of the country’s greenhouse gas emissions were energy-related, with the electric utility industry outpacing all other sectors (including transportation) with 38 percent of national carbon dioxide (CO2) emissions. Fossil-fueled power plants in the U.S. emitted 2.25 billion metric tons of C02 in 2003, more than 10 times the amount of C02 compared to the next-largest emitter, iron and steel production.301 Put simply, of all U.S. industries, electricity generation is—by substantial margins—the single largest contributor of the pollutants responsible for global warming. In 2004, almost every state in country was home to at least one power plant with significant C02 emissions. Nuclear energy is not much of an improvement, despite recent claims by the Nuclear Energy Institute (NEI) that nuclear power is “the Clean Air Energy.” Reprocessing and enriching uranium requires a substantial amount of electricity, often generated from fossil fuel-fired power plants. Data collected from one uranium enrichment company alone revealed that it takes a 100- megawatt power plant running for 550 hours to produce the amount of enriched uranium needed to fuel a 1,000 megawatt reactor (of the most efficient design currently available) for one year.302 According to the Washington Post, two of the nation’s most polluting coal plants (in Ohio and Indiana) produce electricity exclusively for the enrichment of uranium.303 Because uranium enrichment consumes so much electricity derived from fossil fuels, many nuclear power plants contribute indirectly, but substantially, to global climate change and do virtually nothing to end U.S. dependence on foreign oil. The International Atomic Energy Agency estimates that when direct and indirect carbon emissions are included, coal plants are around 10 times more carbon intensive than solar and more than 40 times more carbon intensive than wind. Natural gas fares little better, at three times as carbon intense as solar and 20 times as carbon intensive as wind.304 The Common Purpose Institute estimates that renewable energy technologies could offset as much as 0.49 tons of carbon dioxide emissions per every MWh of generation. According to data compiled by the Union of Concerned Scientists, a 20 percent RPS would reduce carbon dioxide emissions by 434 million metric tons by 2020—a reduction of 15 percent below “business as usual” levels, or the equivalent to taking nearly 71 million automobiles off the road.305 
Carbon dioxide emissions will destroy ocean ecosystems, this independently causes extinction.  

Sydney Morning Herald, News Source, ‘8 (September 13th 2008, http://www.climateark.org/shared/reader/welcome.aspx?linkid=1064500)  

CANADIAN author Alanna Mitchell met Australian scientist Tim Flannery by chance while she was researching a book about the impact of climate change on the world's oceans.  An award-winning environmental reporter and author of a previous book about environmental hotspots on land, Mitchell had never met Flannery before. But she was familiar with his writings on the environment, and considered the former Australian of the Year "a prophet" and hero.  During their chance meeting outside a hotel at Whyalla, South Australia, they spoke about the ocean and Flannery told her she was "documenting the death, the last days of a system". He urged her to finish her book and became "a huge influence" on the final work, Mitchell says.  Seasick: The Hidden Ecological Crisis of the Global Ocean, will be launched internationally in Australia when Mitchell attends the Brisbane Writers Festival this month.  Her message is fairly straightforward: human use of fossil fuels is damaging oceans by changing the water chemistry and temperature. If we don't act the oceans will die, taking us with them.  Mitchell says "there's not a shadow of doubt" about the human handprint in the potentially catastrophic changes. By that she means the burning of fossil fuels, which is pouring carbon dioxide into the atmosphere and the seas. "In the atmosphere it's very dangerous because it's changing our climate," she says of the greenhouse gas. "When carbon dioxide goes into the global ocean ... it is not inert. It mixes with the ocean and changes the chemistry."  Mitchell says that in the flurry of information about the effects of climate change we have neglected the seas -- yet that's where climate change becomes most critical. "We're terrestrial and we think it's all about what's happening on the land," she says.  Mitchell admits she only became aware of the importance of the oceans while researching her book. "I was being blinded by being terrestrial. I never really thought about the ocean. I never thought of it as a key to life on the planet."  But as she started researching and the disturbing facts began to emerge, she became "obsessed". Mitchell visited five continents, including Australia, to research her book, which documents terrifying cases of aquatic "dead zones", changing acidity, rising sea levels, plankton and fish deaths and coral bleaching.  Australia's Great Barrier Reef also features as a central part of the equation. In the book, Mitchell describes the Great Barrier Reef as a potential "Noah's Ark" for the world's coral reefs and, in turn, life.  Mitchell says that in previous mass extinctions tiny clusters of coral reef-based genetic material which survive have provided the seeds of entire new reefs, which eventually brought the oceans back to life. With healthy oceans, new life could populate the earth. "Coral reefs are the most important ecosystem on the whole planet," she says. "They hold hope for the rest. It's clear that the ocean is more important for the future of the planet than the land. Within the ocean the Great Barrier Reef is by far the most complex and important ecosystem."  She says the northern reaches of the reef, near PNG, are still in "splendid shape" and show what similar ecosystems could look like. Mitchell praises the Australian Government for its protection of the Great Barrier Reef but says there are bigger forces at work. Compared with other reefs facing similar pressures, the Great Barrier Reef is "by far" the best protected in terms of limits on fishing, traffic and other activity.  "But even though that's happening, it's still clear that forces that are larger than a single country's ability to protect (it) are at play," she says. "So, parts of the reef are changing ... because the chemistry of the ocean is changing, the temperature of the ocean and the atmosphere are changing and are harming the reef already."  That's why, she says, as the custodian of this key and crucial ecosystem, Australia has a particular responsibility to act on climate change. "In order to protect the Great Barrier Reef the Australian Government needs ... to take a very, very strong, passionate voice in global climate talks, and say if carbon dioxide concentration is increased any more, by a single unit, it's terrible for the reef and terrible for life on Earth."  Despite the book's grim message, Mitchell says it's not too late. "I think there's still time to bring it back ... But we have a very, very small window of time in which to act." Her book quotes scientists as pinpointing between 2015 and 2030 as the "drop dead point for action" to save the seas.
SBSP is key to cost-effective energy development and sustainability

Arthur Smith, President of the Long Island Space Society, ‘3 (August 11th 2003, Space Daily, “The Case For Space Based Solar Power Development,” http://www.spacedaily.com/news/ssp-03b.html)
Energy policy is in the news again, with debates in Congress, statements from presidential candidates, consternation over our dependence on the Middle East for oil, and a California recall election traceable in part to energy supply problems for that state. Use of energy, whether fuel for transportation, electrical energy running the internet, or the destructive energy released in weapons, is central to our economy and security. It is with good reason that the technical term for energy use per unit time, "power", suggests control in the human world as well. Three actions taken now - working to reserve radio spectrum for power transmission, focusing on reductions in costs for space launch, and investing in space solar power system research - hold the promise of opening up vast new sources of power within the next 10-15 years. Space is big - there is an awful lot of energy out there, and the crumbs we fight about here on Earth are laughably tiny in comparison. Zettawatts from the Sun pass just through the region between Earth and Moon - that's enough energy for each man, woman and child in the US to sustainably power an entire US economy all to themselves. Even our terrestrial energy choices, fossil or renewable, fission or wind, almost all derive from the energy profligacy of our Sun and other stars before it. Gathering power in space and transmitting it to Earth should not be a mystery to us in this 21st century. Communications satellites already do it routinely. One significant obstacle to power applications, however, is regulatory: there is no spectrum allocated to power transmission, as there is for communications. Since frequency of operation has a significant impact on transmitter design which may alter the design of the overall solar power system, the earlier we have a frequency allocation decision, the better. The Federal Communications Commission and the International Telecommunications Union should be prodded to start work on this issue now. The potential for power from space has been recognized for over thirty years (1). Studies in the late 1970's by NASA and the Department of Energy produced a reference design for solar power satellites using then-current technology that showed technical feasibility, but also high cost. NASA returned to the subject with an exploratory study from 1999 to 2001. A review by the National Research Council (2) found the program to have a credible plan which required significant funding increases. Rather than strengthening the program, however, all funding for the space solar power group ceased after September 2001, and essentially no R&D work on power from space is now being done in the US. Worldwide over a trillion dollars a year goes to the energy industry, and utilities routinely construct multi-billion-dollar power plants. The energy industry has a bigger wallet than the entire US federal discretionary budget. Money is not directly the problem here; profitability is. The two essential factors in the cost equation are the cost per delivered Watt of the solar power components, and the cost per delivered Watt of getting those components to their final destination in space. Current costs put the capital investment needed for a space solar power system well above the $2/Watt of competitive terrestrial options such as fission plants and wind turbines. R&D work is needed to bring these costs to where the vast energy resources of space are within reach of a large utility project. The cost of components is the first problem here. Current prices for solar electric power systems are about $2.50 per peak Watt, a price that has been declining about 7% per year for the last few decades. The day/night cycle, non-ideal sun angles, weathering, and cloud cover reduce power output enough to make the final cost per average Watt $10 or more. Terrestrial solar power is still too expensive for wholesale utility use, but it is now competitive for home owner installation in many areas. In space you can get peak power almost all the time. The $2.50/Watt homeowner systems are not space-rated, but the space market is still small; with a larger market suitable photovoltaic elements could be produced at comparable cost. Transmitting power from space will have somewhat higher losses than transmitting from a terrestrial power plant. Nevertheless, component costs are potentially much closer to wholesale utility requirements for space solar power than they are for terrestrial solar, and with continued improvement in prices, in another 10 to 15 years component costs should not be an obstacle to large-scale installation.

SBSP solves emissions and leads to energy independence
NSS, National Space Society, ‘7 (October 2007, “Space Solar Power Limitless clean energy from space”, http://www.nss.org/settlement/ssp/index.htm)

The United States and the world need to find new sources of clean energy. Space Solar Power gathers energy from sunlight in space and transmits it wirelessly to Earth. Space solar power can solve our energy and greenhouse gas emissions problems. Not just help, not just take a step in the right direction, but solve . Space solar power can provide large quantities of energy to each and every person on Earth with very little environmental impact. The solar energy available in space is literally billions of times greater than we use today. The lifetime of the sun is an estimated 4-5 billion years, making space solar power a truly long-term energy solution. As Earth receives only one part in 2.3 billion of the Sun's output, space solar power is by far the largest potential energy source available, dwarfing all others combined. Solar energy is routinely used on nearly all spacecraft today. This technology on a larger scale, combined with already demonstrated wireless power transmission (see 2-minute video of demo), can supply nearly all the electrical needs of our planet. Another need is to move away from fossil fuels for our transportation system. While electricity powers few vehicles today, hybrids will soon evolve into plug-in hybrids which can use electric energy from the grid. As batteries, super-capacitors, and fuel cells improve, the gasoline engine will gradually play a smaller and smaller role in transportation  but only if we can generate the enormous quantities of electrical energy we need. It doesn't help to remove fossil fuels from vehicles if you just turn around and use fossil fuels again to generate the electricity to power those vehicles. Space solar power can provide the needed clean power for any future electric transportation system. While all viable energy options should be pursued with vigor, space solar power has a number of substantial advantages over other energy sources. Advantages of Space Solar Power (also known as Space-Based Solar Power, or SBSP) Unlike oil, gas, ethanol, and coal plants, space solar power does not emit greenhouse gases. Unlike coal and nuclear plants, space solar power does not compete for or depend upon increasingly scarce fresh water resources. Unlike bio-ethanol or bio-diesel, space solar power does not compete for increasingly valuable farmland or depend on natural-gas-derived fertilizer. Food can continue to be a major export instead of a fuel provider. Unlike nuclear power plants, space solar power will not produce hazardous waste, which needs to be stored and guarded for hundreds of years. Unlike terrestrial solar and wind power plants, space solar power is available 24 hours a day, 7 days a week, in huge quantities. It works regardless of cloud cover, daylight, or wind speed. Unlike nuclear power plants, space solar power does not provide easy targets for terrorists. Unlike coal and nuclear fuels, space solar power does not require environmentally problematic mining operations. Space solar power will provide true energy independence for the nations that develop it, eliminating a major source of national competition for limited Earth-based energy resources. Space solar power will not require dependence on unstable or hostile foreign oil providers to meet energy needs, enabling us to expend resources in other ways. Space solar power can be exported to virtually any place in the world, and its energy can be converted for local needs such as manufacture of methanol for use in places like rural India where there are no electric power grids. Space solar power can also be used for desalination of sea water. Space solar power can take advantage of our current and historic investment in aerospace expertise to expand employment opportunities in solving the difficult problems of energy security and climate change. Space solar power can provide a market large enough to develop the low-cost space transportation system that is required for its deployment. This, in turn, will also bring the resources of the solar system within economic reach.
SBSP solves fossil fuel dependence and fosters international clean energy cooperation

Tuyet N. Le, San Jose State University, ‘9 (“Conceptual design of a solar power beaming space system”, http://scholarworks.sjsu.edu/cgi/viewcontent.cgi?article=4736&context=etd_theses&sei-redir=1#search=""space+based"+"solar+power"+satellite"/)

Every day the world population increases in number and puts a greater strain on   the Earth's finite supply of resources. As fossil fuels are depleted by today's demanding   economies and industries, the need for alternative sources of energy increases   exponentially. For example, according to the India Planning Commission, India must   generate 700,000 additional megawatts of power to keep pace with its frantically growing   economy and population (Farrar, 2008). Many villages exist with limited power or no   power at all. In order to keep pace with population expansion, India must develop new   sources of energy to provide power to these villages and bring them in line with the more   developed regions of the country. One solution to this looming energy crisis is to look to   the stars. Solar power is one source of clean, virtually unlimited energy. An ideal   solution would be to develop a method to harvest this cheap solar energy twenty four   hours a day. One such solution is the concept of Space-Based Solar Power (SBSP).   SBSP requires the assembly of an expansive network of solar panels in geosynchronous   orbit about the Earth. Placed in a high orbit where solar energy is intense, these solar   cells would gather the sun's energy almost twenty four hours a day and 365 days a year.   Once collected by the solar panels, this endless supply of energy could be beamed down   to ground stations all over the world, including rural, undeveloped areas in third world   countries. The advantages of Space Based Solar Power are many. This method of   harvesting clean, limitless energy reduces the need for the destruction of the environment   for the purpose of meeting increasing energy demands. The need for development of polluting coal power plants and drilling for oil would be greatly reduced or eliminated.   An SBSP network would allow the world to detach itself from the dependence on a finite   supply of fossil fuels. The reduction of competition for limited resources would reduce   tension between world powers and relieve worries over energy shortages. SBSP would   allow for global expansion and development without inciting fears over an energy supply   that cannot keep up with increasing demand. A future powered by the sun would allow   economies and innovation to thrive around the globe. Small villages in third world   countries such as India would be transformed into thriving communities with higher   living standards and significant contributions to the global economy. The United States,   Russia, China, Japan, Canada, and the members of the European Union, are all intrigued   by the idea of SBSP for domestic and commercial purposes. The early pioneers of SBSP   technology will be able to assert themselves as global energy leaders for decades to   come
SPS key to reduce fossil fuel use and air pollution

Lyle M. Jenkins, Engineer, NASA Lyndon B. Johnson Space Center, ‘9 (December 2009, “Development of Space-Based Solar Power”, http://www.intechopen.com/articles/show/title/development-of-space-based-solar-power)

The risks identified through the rigor of the U.S. Global Change Research Program (USGCRP) must provide the motivation for action toward sustainable systems. The USGCRP is an integrated program documenting the Earth system, understanding Earth system processes and developing computer models to predict the course of changes induced by humans or as the result of natural variations. The program is beginning to analyze the environmental, socioeconomic and health consequences of global change. The obvious next step is to assess means for mitigation of the effects of global change.  The prosperity of future generations is dependent on a stable global environment. To ensure environmental stability, continued effort to understand the effect of human activities must be a priority. Just understanding may not be sufficient because of the complex relationships of greenhouse gases, wind circulation, ocean currents and atmospheric water vapor. It is undisputed that carbon dioxide in the atmosphere has increased by over twenty percent since the beginning of the industrial age. Fossil fuels are certainly a major contributor to that increase. By replacing fossil fuel use, SSP could reduce the buildup of CO2 in the atmosphere and the consequent climate changes from an enhanced greenhouse effect. There are economic returns from a space-based power source that will lead to commercial management and operation of the system. There will continue to be an element of the political community that is committed to the short-term view because of the immediate economic impact. This reality is a factor that will have to be dealt with through facts and risk assessment for the long term view. The anticipated benefit to the Earth’s environment is the overarching objective that may provide support for technology development and demonstration toward space solar power for use on Earth.
SPS key to transition to global alternative energy

Trevor Brown, Bachelor’s Associate Degree from Indiana University, ‘9 (June 1st 2009, The Space Review, “SSP: a spherical architecture”, http://www.thespacereview.com/article/1383/1)

Indeed, inflatable space-based spheres with elastic photovoltaic cells could be the energy technology breakthrough that much of the world has been waiting for. Should a spacefaring nation with the requisite resources proceed to ring the Earth in GEO with relatively small photovoltaic spheres, or if it should fashion giant photovoltaic spheres, or if it should proceed to do both, the energy resources that the nation in question will have availed itself would be more than considerable. A nation such as the United States would have developed enough clean and renewable solar energy to become one of the world’s foremost energy exporters. If solar power satellites such as these did come into being, they would very likely necessitate the overhaul of the entire global economy to achieve broad compatibility with the new energy technology. The resultant economic transformation would be incredible, creating many new high technology jobs in industries across the world, but especially in the nation that was at the epicenter of the SSP breakthrough. In fact, of greatest economic impact may not be the new energy technology itself, but rather the wave of innovation arising in complement to the new energy technology
SPS are the only hope for future sustainable alternative energy

Dinerman 07 Taylor Dinerman, author and journalist based in New York City, “Space solar power: why do we need it and what do we need to get it?”  May 14, 2007. 

The need for a huge new supply of electricity over the next 50–100 years is blindingly obvious. The alternatives are either a drastic collapse of living standards in the developed world—and no doubt elsewhere as well—or a radical reduction in the number of humans on this Earth. Probably both.  Last year the academic quarterly Daedalus published an article by Daniel Nocera of MIT in which he laid out a credible and alarming vision of this world’s future energy demands. He pointed out that in 2002 the whole world “burned energy at a rate of 13.3 TW [terawatts]” and he calculated that “if 9 billion people adopt the current standard of living for a US resident… the world would need an astronomical 102 TW of energy in 2050.” He also pointed out that “If everyone adopts Equatorial Guinea’s current living standards, we will need 30.4 TW by 2050.”  The scientific and engineering principles of space solar power are well understood. The biggest obstacles are cost, of course, and the will to do it. Professor Nocera makes it clear that neither conservation nor wind, nuclear, hydro, or biomass energy sources are going to be able, even when taken together, to fill the demand for energy that any reasonable standard of living will require. China and India alone will need more energy than is produced today by the entire planet. Coal, oil, and gas could provide some of the answer but environmental and security reasons tend to rule out those alternatives. Even if one is skeptical of the whole anthropomorphic global warming theory, there are good reasons to want to minimize the use of oil and natural gas and to tread carefully when it comes to using coal as a primary energy source.  So his solution is to go for solar energy in a big way. Above all, he wants us to use it make hydrogen fuel, using artificial photosynthesis instead of the more familiar photovoltaic process. That requires a number of scientific breakthroughs that Nocera claims are within reach.  One certainly hopes so, but there is an alternative that is within our technological grasp: space solar power. The scientific and engineering principles are well understood. The biggest obstacles are cost, of course, and the will to do it. According to one estimate, large-scale solar electricity production could begin on the Moon within 20 years at a per kilowatt price of 10 to 15 percent premium over current rates. There are other estimates that tend to be more optimistic, but this one sounds about right. Solar power from both the Moon and from satellites would provide energy for operations in space and could be beamed down to Earth using either lasers or microwaves. The great advantage of beamed power is that it does not have to be transmitted across the giant transcontinental grids as it done today. Multiple solar power satellites, along with a large set of arrays on the Moon, would be the basis of a system that would be far more robust and reliable than our current one, which suffers from occasional blackouts such as the one suffered along the US East Coast in August 2003, or the terrorist campaign that is being carried out today against the Iraqi electricity grid. 
SOLAR ENERGY IS KEY TO SOLVE FOR WARMING 

SCIENCE DAILY '7(Trusted vendor for the latest news on scientific research and discovery “Solar Energy Conversion Offers A Solution To Help Mitigate Global Warming” March 12th 2007)<http://www.sciencedaily.com/releases/2007/03/070307075611.htm >

Solar energy has the power to reduce greenhouse gases and provide increased energy efficiency, says a scientist at the U.S. Department of Energy's Argonne National Laboratory, in a report published in the March issue of Physics Today.Currently, between 80 percent and 85 percent of our energy comes from fossil fuels. However, fossil fuel resources are of finite extent and are distributed unevenly beneath Earth's surface. When fossil fuel is turned into useful energy through combustion, it often produces environmental pollutants that are harmful to human health and greenhouse gases that threaten the global climate. In contrast, solar resources are widely available and have a benign effect on the environment and climate, making it an appealing alternative energy source.“Sunlight is not only the most plentiful energy resource on earth, it is also one of the most versatile, converting readily to electricity, fuel and heat,” said Crabtree. “The challenge is to raise its conversion efficiency by factors of five or ten. That requires understanding the fundamental conversion phenomena at the nanoscale. We are just scratching the surface of this rich research field.”Argonne carries out forefront basic research on all three solar conversion routes. The laboratory is creating next-generation nanostructured solar cells using sophisticated atomic layer deposition techniques that replace expensive silicon with inexpensive titanium dioxide and chemical dyes. Its artificial photosynthesis program imitates nature using simple chemical components to convert sunlight, water and carbon dioxide directly into fuels like hydrogen, methane and ethanol. Its program on thermoelectric materials takes heat from the sun and converts it directly to electricity.The Physics Today article is based on the conclusions contained in the report of the Basic Energy Sciences Workshop on Solar Energy Utilization sponsored by the U.S. Department of Energy. Crabtree and Lewis served as co-chairs of the workshop and principal editors of the report. Last month, the Intergovernmental Panel on Climate Change (IPCC) of the United Nations released a report confirming global warming is upon us and attributing the growing threat to the man-made burning of fossil fuels.

SPS SATELLITES GENERATE MORE SOLAR ENERGY THAN SOLAR UNITS ON EARTH, AND THEIR METHODS ARE PREFERRED 

NANSEN '95 (NASA Engineer member of the SPS program, Science Writer “Sun Power”) <http://www.nss.org/settlement/ssp/sunpower/sunpower02.html >

Everything was falling into place. Our study would be based on satellites located at geosynchronous orbit, each having an output of 5,000 megawatts of electricity — the equivalent of five nuclear power plants. These huge satellites, covered with 20 square miles of solar cells, would be placed in geosynchronous orbit — 22,300 miles above the equator. A satellite in geosynchronous orbit remains over one specific place on earth. At that altitude the orbital rotational speed of the satellite is exactly the same as the speed of the earth as it rotates on its axis. In twenty-four hours the satellite makes one orbit around the earth, the same time it takes the earth to make one revolution. As a result, the satellite will always be over a fixed location on the earth. All our communications satellites are placed in geosynchronous orbits in order to service one part of the world at all times.A satellite in geosynchronous orbit spends over 99% of the time in sunlight. This is the case because the earth’s axis is tilted 23 degrees from the path it follows around the sun. As a result, the satellite passes above the shadow of the earth during summer in the northern hemisphere and below the shadow in the winter. It is this tilt of the earth’s axis that causes the change of seasons. As the earth progresses on its yearly trip around the sun, summer turns to autumn. While autumn leaves are falling, the days become shorter. The earth, in its flight around the sun, is starting to lean its axis away from the sun. During the autumnal equinox period, the earth’s axis is no longer tilted towards the sun, but rather forward in its path around the sun. During this time, day and night are the same length. For twenty days before and after the equinox, a geosynchronous satellite passes through the earth’s shadow each night. The first night the satellite will be in shadow for a minute or two. The next night it will be in shadow a couple of minutes longer, and so on until the equinox, when the maximum amount of time in shadow is 72 minutes. Then the next twenty nights follow the same schedule, but in reverse. Within twenty days of the first day of fall, the satellite will pass south of the earth’s shadow and will not reenter until spring when the same phenomenon will repeat itself.The great advantage of space solar power over land-based solar power is this continuous flow of sunlight with very little interruption. In a year it adds up to five times more energy for each solar cell in space than if that same cell was placed in the Mojave Desert — and fifteen times more than if it was placed in an average location in the United States.

SOLAR POWER SATELLITES TRANSMIT SOLAR ENERGY TO EARTH MAKING IT ACCESSIBLE SOLAR ENERGY

NANSEN '95 (NASA Engineer member of the SPS program, Science Writer “Sun Power”) <http://www.nss.org/settlement/ssp/sunpower/sunpower02.html >

The solar cells we selected for our studies were similar to the ones that have powered our communications satellites for more than three decades. They would be assembled in a giant solar array that would intercept the sunlight normally streaming past the earth.The unique part of the concept is the transmission of power to the earth — 22,300 miles away. In order to accomplish this miracle the transmitter must first convert the electrical energy gathered in space into high-frequency radio waves, which are then transmitted to the ground. The possibility of transmitting electricity without wires was actually suggested nearly a century ago by Nikola Tesla, a pioneer of the modern electrical industry. However, Guglielmo Marconi certainly did not have this in mind when he invented the first wireless telegraph in 1895, but the fundamentals are the same. Raytheon’s Bill Brown finally made wireless transmission of energy work for the first time in 1964, when he flew a model helicopter powered by a radio-frequency energy beam.Energy gathered by the satellite would be beamed to a receiver on earth. When the radio waves reach the earth they need to be captured and reconverted into electricity by a receiving antenna on the ground, called a rectenna. Electric power then flows into existing power grids in the same way as from power plants being used today. The electrical output from each satellite will be enough to power a city of millions of people.

U.S. KEY, THE UNITED STATES IS THE LEADER OF INNOVATING IN ENERGY AND SOLAR ENERGY 
INTERNATIONAL TRADE ADMINISTRATION '11 (Mediator and ultimate conductor of international affairs and trade June 24th 2011) <http://trade.gov/press/press-releases/2011/united-states-aims-to-be-global-leader-in-clean-energy-and-efficiency-technology-062411.asp >

STANFORD, Calif. – Francisco Sánchez, Commerce Under Secretary for International Trade emphasized the importance of investment in the development of innovative and cutting edge technology during keynote remarks today at the 2011 Silicon Valley Energy Summit at Stanford University. He focused on clean energy as a high-growth $6 trillion industry in the global energy market.“The $90 billion investment of President Obama’s Recovery Act was the single largest investment in clean energy in our nation’s history,” said Sánchez. “These critical investments have put the United States on a path to double clean energy generation from 2008 levels by 2012.”  Sánchez outlined the Obama administration and Department of Commerce policies and programs designed to position the United States as the global leader of clean energy and energy efficiency technologies. Two key topics emphasized were Smart Grid technology and implementation of the Renewable Energy and Energy Efficiency Export Initiative.“Developing a smart grid is a top priority of the Administration, and the Departments of Commerce and Energy are cooperating closely to make this a reality,” said Sánchez. “The Recovery Act provided $11 billion in funds to create a 21st century electricity grid, which will bring renewable energy to consumers around the country and give Americans greater control over their energy usage.”In December, Commerce Secretary Gary Locke announced the Renewable Energy and Energy Efficiency Export Initiative that focuses resources from eight U.S. Government agencies on meeting the exporting needs of this important industry sector.The largest potential markets for clean energy technologies lies outside the United States. Global investment in clean energy reached $243 billion in 2010 and is expected be much higher this year.During the past three years, the International Trade Administration has organized nearly 600 activities in clean energy and energy efficiency, including 90 trade shows and events in a single year. More than one quarter of trade missions last year included a clean energy focus.
OIL SHOCKS KILL ECONOMY, DEPENDENCY ON FOSSIL FUELS PROVE

DAVIES '11 (Professional Macroeconomist , Chairman of BBC, Head of Goldman Sachs February 24th 2011) <http://blogs.ft.com/gavyndavies/2011/02/24/how-big-is-the-2011-oil-price-shock/#axzz1Sb2uvw34 >

Each of the last five major downturns in global economic activity has been immediately preceded by a major spike in oil prices. Sometimes (e.g. in the 1970s and in 1990), the surge in oil prices has been due to supply restrictions, triggered by Opec or by war in the Middle East. Other times (e.g. in 2008), it has been due to rapid growth in the demand for oil.But in both cases the contractionary effects of higher energy prices have eventually proven too much for the world economy to shrug off. With the global average price of oil having moved above $100 per barrel in recent days – about 33 per cent higher than the price last summer – it is natural to fear that this latest oil shock may be enough to kill the global economic recovery. But oil prices would have to rise much further, and persist for much longer, for these fears to be justified.With global oil supply already impacted by Libyan shut-downs, the threat of an oil shock has moved well beyond the realms of the theoretical. According to recent reports, about half of Libya’s 1.6m barrels per day of oil output have been knocked out, and this has been enough to trigger a rise of about $14 per barrel in the spot price of oil in the past week.Total Libyan oil production is less than 2 per cent of the world total, and it is of course most unlikely to be lost on a permanent basis. According to the head of the oil division at the IEA, the current level of IEA reserves is 1.6bn barrels, which could be used to supply an extra 4m barrels a day for a whole year if needed. On top of this, the potential extra production capacity among Opec producers is variously estimated at between 4 and 6m barrels a day.True, some analysts claim that it would be extremely difficult to bring this potential output on stream rapidly, and others argue that it would not directly substitute for the types of crude produced by Libya. But it is surely very hard to deny that oil stocks are generally in much better shape than they were when prices rose to over $145 per barrel in 2008. And Opec spare capacity is about twice what it was then, even on a pessimistic read. Since the Saudis have already started to step up production in recent months, and since they will need more oil revenue to pay for the extra government spending which was announced yesterday, there seems to be sufficient available supply to offset the output disruptions we have seen so far. However, political contagion in the Middle East is taking on a life of its own, and the original assumption that there would be a firewall between the populous, oil-poor economies like Egypt, and the much richer oil producers in the Gulf, seems shakier by the day. How far would oil prices have to rise before the upswing in the global economy would be seriously threatened? At today’s oil price, crude oil consumption currently represents about 5.0 per cent of world GDP. (This is higher than often estimated because of the recent rise in oil prices.) Consequently, a rise of $20 per barrel in average crude prices would increase world expenditure on oil by 1 per cent. That is probably a reasonable estimate of the initial impact of such a price rise on global spending outside the energy sector. Although energy sector revenue would automatically rise by exactly the same amount, oil companies and producers would be unlikely to spend all of that immediately, so global demand would be likely to fall quite sharply as a result of the transfer, perhaps by the full 1 per cent. What would happen next depends on several factors. Multiplier effects from the initial drop in spending would worsen the impact, as would any tightening in monetary policy needed to control the inflationary effects of higher oil prices. Therefore the effect could be larger than 1 per cent of GDP. And the damage would vary quite widely between economies. For example, the higher energy intensity of emerging economies means that a $20 per barrel price increase would cost them about 1.1 per cent of GDP, compared with 0.8 per cent in the developed world. Among developed economies, the US would lose most (0.95 per cent of GDP) while European countries like Germany would benefit from their lower energy intensity and would therefore lose least (0.52 per cent of GDP).

CURRENT DEPENDENCY ON FOSSIL FUELS AND OIL SIMPLY DOESN'T WORK ANYMORE, KILLS SECURITY, HEG AND U.S. HARDPOWER 

TERRUSO '17 (Union Country post writer July 17th 2011) <http://www.nj.com/news/index.ssf/2011/07/military_touts_clean_energys_r.html 

The military, widely credited with creating global-positioning systems and the forerunner of the internet, is making a name for itself in another technology: clean energy.Curbing the nation’s dependence on fossil fuels has clear benefits in terms of climate change and air quality, experts say, but it also plays a role in protecting national security."Those wishing to do harm to the United States will hit us where we’re most vulnerable," said retired Vice Adm. Dennis McGinn. "We are addicted to oil."McGinn has teamed up with Rear Adm. Neil Morisetti of the British Royal Navy to speak about the direct correlation between clean energy and national security.On Thursday, Morisetti, who is his nation’s climate and energy security envoy, and McGinn, president of the American Council on Renewable Energy, a Washington nonprofit think tank, addressed the Republican Committee of Union County as part of a nationwide tour.The threat that grows out of our reliance to oil isn’t something to take lightly, McGinn said. It’s also not an issue that can afford a partisan divide."This association of, ‘If you’re for clean energy you must be progressive, and if you’re for oil or gas you must be conservative,’ it cheapens and dismisses a real and serious threat," McGinn said to the gathering in Cranford.The risk to national security is two-fold, the admirals said. The current dependence on fossil fuels could send the United States into more military conflicts, and it could result in a military weakened by its need for traditional energy.Andy Smith, 36, of Summit, recalled the blaring noise and immense gas tankers necessary to operate generators when he served in Bosnia as an artillery officer."It’s pretty hard for a unit to stay hidden when a huge tank is driving in to juice up the generators," said Smith, who attended the discussion.Those fuel tanker transports are also a target for roadside bombs, McGinn said."You’re exposing a lot of soldiers and Marines to attack ambushes on severely flammable and highly recognizable materials," he said.A small portion of the military, about 10 percent, has introduced solar- and geothermal-powered generators to cut back on fuel transports.The installation can reduce the need for diesel fuel by 85 percent to 90 percent, McGinn said. It’s one of a number of newer technologies, along with the Navy’s bio- and algae-based fuels.A glimpse into history illustrates the connection between military success and sustainable energy.In World War II, Gen. George Patton’s troops ran out of fuel when trying to cross into France, Morisetti reminded the gathering.And Germany’s fuel shortage is often cited as a prime factor for the Axis’ defeat.Questions from the audience, which voiced overwhelming support by the end of the presentation, included how clean energy can catch on at home, where investors and consumers remain hesitant."In the U.K., my wife won’t even look at a car that doesn’t get 60 miles to the gallon," Morisetti said. "If the consumer demands it, the manufacturers will make it. The technology is there."
SBSP SATELLITES SOLVE FOR THE DEPENDENCY ON FOSSIL FUELS AND OIL

NATIONAL SECURITY SPACE OFFICE '07 (Primary research advocate for SBSP systems October 10th 2007) <http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf >

The SBSP Study Group found that in the long run, SBSP offers a viable and attractive route to decrease mankind’s reliance on fossil fuels, as well as provides a potential global alternative to wider proliferation of nuclear materials that will almost certainly unfold if many more countries in the world transition to nuclear power with enrichment in an effort to meet their energy needs with carbon neutral sources. To the extent mankind’s electricity is produced by fossil fuel sources, SBSP offers a capabilityover time to reduce the rate at which humanity consumes the planet’s finite fossil hydrocarbon resources.  While presently hard to store, electricity is easy to transport, and is highly efficient inconversion to both mechanical and thermal energy.  Except for the aviation transportation in frastructure, virtually all of America’s energy could eventually be delivered and consumed as electricity.  Even in ground transportation, a movement toward plug‐in hybrids would allow a substantial amount of traditional ground transportation to be powered by SBSP electricity.   For those applications that favor or rely upon liquid hydrocarbon fuels, America’s national labs are pursuing several promising avenues of research to manufacture carbon‐neutral synthetic fuels (synfuels) from direct solar thermal energy or radiated/electrical SBSP.  The lab initiatives are developing technologies to efficiently split energy‐neutral feedstocks or upgrade lower‐grade fuels (such as biofuels) into higher energy density liquid hydrocarbons.  Put plainly, SBSP could be utilized to split hydrogen from water and the carbon monoxide (syngas) from carbon dioxide which can then be combined to manufacture any desired hydrocarbon fuel, including gasoline, diesel, kerosene and jet fuel.  This technology is still in its infancy, and significant investment will be required to bring this technology to a high level of technical readiness and meet economic and efficiency goals.   This technology enables a carbon‐neutral (closed carbon‐cycle) hydrocarbon economy driven by clean renewable sources of power, which can utilize the existing global fuel infrastructurewithout modification.  This opportunity is of particular interest to traditional oil companies.  The ability to use renewable energy to serve as the energy feedstock for existing fuels, in a carbon

neutral cycle, is a “total game changer” that deserves significant attention.
SBSP SATELLITES ARE THE BEST AND ONLY SOLUTION TO GLOBAL WARMING AND THE ENERGY CRISIS,”
PANDEY '11 (Professional Writer for topical discussions concerning ecology and the envrironment January 20th 2011)<http://www.ecofriend.com/entry/future-perfect-space-based-solar-power/ >
The world is in dire need of alternative source of energy. According to the Intergovernmental Panel on Climate Change, the high carbon dioxide emissions are major contributing factor of global warming. The message on the wall is very clear - Let’s end the dependence on fossil fuels for our transportation system and other purposes. Mercifully, the emergence of Space solar power has provided us a ray of hope. Space solar power can solve our energy and greenhouse gas emissions problems. Not just help, not just take a step in the right direction, but solve.The lovers of alternative source of energy would be happy to know that scientists across the globe are trying their level best to make Space solar power a commonplace terms in days to come. The Japan Aerospace Exploration Agency (JAXA) and Osaka University are working together to develop a device that could convert sunlight into laser light with four times the efficiency of any previous attempt.The idea to make use of space-based solar power was first brought to light in the late 1960’s byPeter Glaser, a technologist at Arthur D. Little in Cambridge, Massachusetts. Into the 1970s and 1980s, the challenges of Space Solar Power (SSP) were reviewed numerous times, NASA, the Department of Energy, other government, industry and private groups have given the concept the once-over. The path-breaking happening comes in form of approval of first space-based solar project by California. California’s biggest energy utility PG&E has announced that they would purchase 200MW of solar power that will be beamed from space by 2016. Adding a new chapter, Japan plans a $21 billion space-based solar farm for 1GW of power known as Mitsubishi’s PowerSat. PowerSat hopes to combine several recent developments, most of which serve to cut down on the weight of what’s put into orbit by making use of CIGS-based cells - Copper, Indium, Gallium and Selenium - on a titanium or aluminum substrate.Interestingly, a project that envisages joint role of India and United States has also come in existence. It envisages the establishment of solar collectors in geostationary orbit to collect solar radiation throughout the year with the help of energy laden microwaves would then be transmitted to ground based collectors.Space-based solar power (SBSP), which is commonly known as space solar power (SSP) is a system for the collection of solar power in space, for use on Earth. It differs from the traditional methods of solar energy in a sense that solar panels involved in the collection of energy would now reside on a satellite in orbit, often referred to as a solar power satellite (SPS), rather than on Earth’s surface. The solar power systems collect sunlight in space and then convert the same into laser light, which is them transmitted to Earth and used for electricity.The collection of the Sun’s energy in space keeps it above the various obstructions which reduce efficiency or capacities of Earth surface solar power collection. While there are a few problems associated with the concept, the upgrading and extension of existing solar panel technologies would end such problems. The emergence of microwave beams for wireless power transmission kills our worries in this regard. It’s also high time to develop a system that reduces the use of electricity transmission lines.It’s needless to point out that space solar power enjoys huge advantage over energy produced by fossils and etc. Unlike oil, gas, ethanol, and coal plants, space solar power does not emit greenhouse gases. It kills our dependence upon increasingly scarce fresh water resources and there is no need to worry about hazardous waste, which one notices in case of nuclear power. It also expand employment opportunities in solving the difficult problems of energy security and climate change by using proper use of aerospace expertise.Definitely the emergency of space based solar power in our near future will have a positive impact on the environment as it has many advantages and also power can be exported to virtually any place in the world, and its energy can be converted for local needs.The difficult problems of energy security and climate change would now be a distant dream. Above all, the plan won’t pollute the ecosystem. The problems related with greenhouse effect and the global warming are not going to scare us. This method, which considerably uses less land area than terrestrially based solar power systems, enjoys many significant environmental advantages. It provide large quantities of energy to each and every person on Earth with very little environmental impact. In other words, it’s an answer to our energy needs. I think it’s now time to bid adieu to oil dependence and carbon footprints.
WE CONTROL THE  INTERNAL LINK TO WARMING, COAL IS THE NUMBER ONE, ROOT CAUSE OF GLOBAL WARMING

Kanellos ’07 ( Staff writer for CNET September 21st 2007 “Stop coal, Stop Global Warming, Says Architect”)< http://news.cnet.com/8301-10784_3-9782715-7.html>

Forget biodiesel. To put a dent in global warming, we are going to have to stop using coal, said Ed Mazria, founder of Architecture 2030 at the West Coast Green conference taking place in San Francisco this week."The only fossil fuel that can fuel global warming is coal. If you stop coal, you stop global warming. End of story," he said. Architecture 2030 is a non-profit that encourages builders, suppliers and architects to move toward making carbon neutral buildings by 2030.The problem with coal is two fold: it spews a lot of carbon dioxide, among other materials into the air, and the world has a lot of it, making it tempting to use. In the U.S. alone, there are 151 coal plants in the planning and construction phase.The emissions from a single coal-fired power plant for one month will negate the efforts Wal-Mart is putting forth to curb its emissions. Wal-Mart wants to reduce its greenhouse gas emissions by 20 percent in seven years, he said.Home Depot has announced it will plant 300,000 trees to offset is carbon dioxide. Unfortunately, those 300,000 trees will have to live 100 years before they offset the fumes from ten days from a coal-fired plant, he said. Replace every incandescent bulb in America with compact fluorescents? The benefits are eradicated by the carbon dioxide from two coal-fired plants over a year, he said."The silver bullet is no more coal," he said.The coal question is the big question in the green industry. Coal plants do put a lot of carbon dioxide into the atmosphere, but getting rid of them rapidly, say many, is economically unfeasible. Some have begun to advocate erecting more nuclear power plants to offset coal use. Several companies have also put forward ideas for cleaning up coal.Of course, that won't be easy, but there are technologies and ideas that can help right now, said Mazria. Designing buildings to take advantage of passive cooling and natural lighting will cut energy use. Solar panels will reduce fossil fuels, he said. Architecture 2030's goal is to make the building sector carbon neutral by that year. According to stats from Oak Ridge National Laboratories, buildings consume approximately 48 percent of the energy in the U.S. (43 percent goes to operations, 8 percent goes to construction) and account for 43 percent of the greenhouse gases. 76 percent of the electricity generated in the U.S. goes to operating buildings.And the U.S. has conserved before. Energy use between 1973 and 1983 stayed relatively flat, according to stats from the Energy Information Agency, he said. But in that time period, 35 million new cars got on the road.Mazria also showed off some very scary simulations of what will happen if sea levels rise to a meter or more. A lot of coastal Florida will vanish at 1 meter. Galveston, Texas goes under at 1.5 meters.Climate change may become irreversible if the atmosphere hits 450 parts per million of carbon dioxide, he said, citing studies. Right now, the earth is at 385 parts per million and the figure is currently rising at 2.2 parts every year. Without changes, we will hit the 450 level by 2035, he asserted.
SPS CAN EFFECTIVELY REPLACE COAL POWER

Lizard ‘09( Collective researcher and writer on U.S energy issues 2009) <http://www.ecis.com/~alizard/technology.html>

You can look at them for yourself at the University of New Hampshire site here [unh.edu] This is largely based on research successfully completed at DOE in 1998 and shelved because cheap oil looked like forever back then. You can find the DOE reports from the UNH link. Biomass algae is a more efficient biodiesel source than food grains, etc. because a single-cell organism doesn't require wasting energy and nutrients on making the rest of the plant (stalks, roots, etc.) and grows in hours, not months. The difference between food grain biomass and algae biomass is the difference between 1-3 barrel / acre / year and 91-360 barrels / acre / year. (see the UNH site for detail) Biodiesel you can burn in a car / truck / plane. I've heard reports that even food grain-based biodiesel is now sold in some places at prices comparable to "bin Laden's best" Middle East-produced diesel fuel. How much cheaper is sewage-grown biodiesel going to be in mass production?. I think we need to find out. NOW.NEWS: A New Zealand company claims to have an industrial scale process extracting usable quantities of biodiesel from random natural algae strains. Interesting as proof of concept, though their use of natural algae should reduce capitalization costs balanced against what I would expect to be a MUCH higher extraction cost. I suspect that this will be much more useful for wastewater cleanup, i.e. a niche market like Greentech's, than it will be for producing ultra-high industrial volumes of biodiesel. But it's an interesting start. Other than that, remember $250/ton shipping to LEO? (Low Earth Orbit) using blimps as orbital launch vehicles? Counter-intuitive, but what they've got looks very workable. Hint: air resistance is pretty negligible over 200K feet. [slashdot.org] This matters because most of the projected cost for a SPS is getting the solar cells to orbit, so if the launch cost drops drastically, so does the SPS price. Follow the links from the slashdot article, to JP Aerospace and to evaluations by experts. From what I saw at the JP Aerospace site, the only reason why it's going to take 7 years for them to get to orbit is lack of funding. They're getting DOD experimental contracts for high-altitude surveillance vehicles, but even with this, they're bootstrapping and depending largely on volunteer labor. The NASA space power satellite (SPS) [nasa.gov] system was planned on a basis of $400/kg shipping cost. $250/ton is a lot cheaper than $400/kg. A solar power satellite network could replace coal and oil wherever it is being burned for electric utility power. No pollution, and no quantum jump in technology required for either building solar cells or getting to orbit. No fuel costs, some fixed maintenance costs. The SPS project can replace the coal burning contribution to global warming and oil in the places which are buying it from the Middle East to turn generators as well as run vehicles. 

Hurricanes

SPS can divert hurricanes

Space Island Group 2011 (The Space Island Group is an Organization dedicated to the development of space.      Clean Energy, Cheap Hydrogen, and Weather Control From Space http://www.spaceislandgroup.com/solarsat.html
The cover story from the October, 2004 issue of Scientific American magazine described a NASA-funded study of how the power beams from solar satellites could be used to steer a hurricane away from coastal cities by warming the air on one also explained how this beam could break up hurricanes, typhoons and even tornadoes by disrupting the delicate heat balance they need to survive. The article can be seen at: www.scientificamerican.com.
Saves the economy
Business Wire 7 (Business Wire, 9/5/2007. (“Strong Hurricane in Gulf of Mexico Could Generate $65 Billion Offshore Energy Loss, Says EQECAT,” http://findarticles.com/p/articles/mi_m0EIN/is_2007_Sept_5/ai_n27364009.) 

OAKLAND, Calif. -- EQECAT, Inc., a subsidiary of ABSG Consulting Inc. (ABS Consulting), and the leading authority on extreme-risk modeling, said today that a strong hurricane like Camille, a category 5 storm, with a track through the heart of Gulf of Mexico U.S. offshore energy platforms, could generate energy producer damage and loss of more than $65 billion. "Property damage alone could exceed $35 billion and losses due to business interruption and reduction in production capacity could add another $30 billion to the loss," said Richard Clinton, president of EQECAT. "Industry insured losses are more difficult to estimate due to the changes in allocated insurance capacity, policy terms and limits following the large losses from 2004-2005 hurricanes, but could certainly be in the $15 billion range," Mr. Clinton continued. "Both the energy industry and the U.S. economy face substantial risks due to Gulf of Mexico hurricanes. 

Saves billions

Space Island Group 2011 (The Space Island Group is an Organization dedicated to the development of space.      Clean Energy, Cheap Hydrogen, and Weather Control From Space http://www.spaceislandgroup.com/solarsat.html
If China signs first, it’s likely that the U.S. will follow their lead. The electricity costs will be lower than today’s, the pollution cuts will be higher than Kyoto would have required, and American’s ability to begin eliminating Middle East oil imports will be an enormous attraction. If the National Weather Service’s storm cycle predictions are accurate, the U.S. government and state governments could save tens of billions of dollars annually through prevention of hurricane and flood damage.
Flips the long term link to fiscal discipline DAs

Space Island Group 2011 (The Space Island Group is an Organization dedicated to the development of space.      Clean Energy, Cheap Hydrogen, and Weather Control From Space http://www.spaceislandgroup.com/solarsat.html
Based on the National Weather Service forecasts of increased storms over the next 30 years, insurers will likely payout some $40 billion annually worldwide for hurricane, tornado, and flood damage. That’s more than $1 trillion over the next three decades. Insurers have set aside reserves totaling nearly $400 billion to cover these payouts.

Small Changes solve

Hoffman, 4 (Ross N. Hoffman is the Principal R&D Scientist for AER (Atmospheric and Environmental Research Corp.) Ph.D., Meteorology, Massachusetts Institute of Technology (Cambridge, MA) M.A., Mathematics, Boston University (Boston, MA) B.Sc., Geology, Brown University (Providence, RI) “Controlling Hurricanes” Appeared in Scientific American Magazine September 27 2004 http://www.scientificamerican.com/article.cfm?id=controlling-hurricanes
Our current studies grew out of an intuition I had 30 years ago when I was a graduate student learning about chaos theory. A chaotic system is one that appears to behave randomly but is, in fact, governed by rules. It is also highly sensitive to initial conditions, so that seemingly insignificant, arbitrary inputs can have profound effects that lead quickly to unpredictable consequences. In the case of hurricanes, small changes in such features as the ocean's temperature, the location of the large-scale wind currents (which drive the storms' movements), or even the shape of the rain clouds spinning around the eye can strongly influence a hurricane's potential path and power. The atmosphere's great sensitivity to tiny influences--and the rapid compounding of small errors in weather-forecasting models--is what makes long-range forecasting (more than five days in advance) so difficult. But this sensitivity also made me wonder whether slight, purposely applied inputs to a hurricane might generate powerful effects that could influence the storms, whether by steering them away from population centers or by reducing their wind speeds. I was not able to pursue those ideas back then, but in the past decade computer simulation and remote-sensing technologies have advanced enough to renew my interest in large-scale weather control. With funding support from the NASA Institute for Advanced Concepts, my co-workers and I at Atmospheric and Environmental Research (AER), an R&D consulting firm, are employing detailed computer models of hurricanes to try to identify the kinds of actions that might eventually be attempted in the real world. In particular, we use weather-forecasting technology to simulate the behavior of past hurricanes and then test the effects of various interventions by observing changes in the modeled storms. 

Studies Prove

Hoffman, 4 (Ross N. Hoffman is the Principal R&D Scientist for AER (Atmospheric and Environmental Research Corp.) Ph.D., Meteorology, Massachusetts Institute of Technology (Cambridge, MA) M.A., Mathematics, Boston University (Boston, MA) B.Sc., Geology, Brown University (Providence, RI) “Controlling Hurricanes” Appeared in Scientific American Magazine September 27 2004 http://www.scientificamerican.com/article.cfm?id=controlling-hurricanes
To explore whether the sensitivity of the atmospheric system could be exploited to modify atmospheric phenomena as powerful as hurricanes, our research group at AER conducted computer simulation experiments for two hurricanes that occurred in 1992. When Hurricane Iniki passed over the Hawaiian island of Kauai in September of that year, several people died, property damage was enormous and entire forests were leveled. Hurricane Andrew, which struck Florida just south of Miami the month before, left the region devastated. Surprisingly, given the imperfections of existing forecasting technologies, our first simulation experiment was an immediate success. To alter the path of Iniki, we first chose where we wanted the storm to end up after six hours--about 60 miles west of the expected track. Then we used this target to create artificial observations and fed these into 4DVAR. We set the computer to calculate the smallest change to the initial set of the hurricane's key defining properties that would yield a track leading to the target location. In this early experiment we permitted any kind of possible artificial alteration to the storm system to take place. The most significant modifications proved to be in the starting temperatures and winds. Typical temperature adjustments across the grid were mere tenths of a degree, but the most notable change--an increase of nearly two degrees Celsius--occurred in the lowest model layer west of the storm center. The calculations yielded wind-speed alterations of two or three miles per hour. In a few locations, though, the velocities changed by as much as 20 mph because of minor redirections of the winds near the storm's center. Although the original and altered versions of Hurricane Iniki looked nearly identical in structure, the changes in the key variables were large enough that the latter veered off to the west for the first six hours of the simulation and then traveled due north, so that Kauai escaped the storm's most damaging winds. The relatively small, artificial alterations to the storm's initial conditions had propagated through the complex set of nonlinear equations that simulated the storm to result in the desired relocation after six hours. This run gave us confidence that we were on the right path to determining the changes needed to modify real hurricanes. For the subsequent hurricane simulation trials, our team used higher grid resolutions to model the hurricane and set 4DVAR to the goal of minimizing property damage. In one experiment using the modified code, we calculated the temperature increments needed to limit the surface wind damage caused by Hurricane Andrew as it hit the Florida coast. Our goal was to keep the initial temperature perturbation to a minimum (to make it as easy to accomplish as possible in real life) and to curtail the most destructive winds over the last two hours of the first six-hour interval. In this trial, 4DVAR determined that the best way to limit wind damage would be to make the greatest modifications to the beginning temperature near the storm's eye. Here the simulation produced changes as large as two or three degrees C at a few locations. Smaller temperature alterations (less than 0.5 degree C) extended out 500 to 600 miles from the eye. These perturbations feature a wavelike pattern of alternating rings of heating and cooling centered on the hurricane. Although only temperature had been changed at the start, all key variables were soon affected. In the case of the original simulated hurricane, damaging winds (greater than about 56 mph) covered populated areas in South Florida by the end of six hours, but in the altered model run, they did not do so. As a test of the robustness of these results, we applied the same perturbation to a more sophisticated, higher-resolution version of the model. We obtained very similar results, which show that our experiments are reasonably insensitive to our particular choice of model configuration. After six hours, however, damaging winds reappeared in the altered simulation, so additional interventions would have been required to keep South Florida safe. Indeed, it looks as if a series of planned disturbances would be required to control a hurricane for any length of time. 


SPS Solves
Hoffman, 4 (Ross N. Hoffman is the Principal R&D Scientist for AER (Atmospheric and Environmental Research Corp.) Ph.D., Meteorology, Massachusetts Institute of Technology (Cambridge, MA) M.A., Mathematics, Boston University (Boston, MA) B.Sc., Geology, Brown University (Providence, RI) “Controlling Hurricanes” Appeared in Scientific American Magazine September 27 2004 http://www.scientificamerican.com/article.cfm?id=controlling-hurricanes
If it is true, as our results suggest, that small changes in the temperature in and around a hurricane can shift its path in a predictable direction or slow its winds, the question becomes, How can such perturbations be achieved? No one, of course, can alter the temperature throughout something as large as a hurricane instantaneously. It might be possible, however, to heat the air around a hurricane and thus adjust the temperature over time. Our team plans to conduct experiments in which we will calculate the precise pattern and strength of atmospheric heating needed to moderate hurricane intensity or alter its track. Undoubtedly, the energy required to do so would be huge, but an array of earth-orbiting solar power stations could eventually be used to supply sufficient energy. These power-generating satellites might use giant mirrors to focus sunlight on solar cells and then beam the collected energy down to microwave receivers on the ground. Current designs for space solar power stations would radiate microwaves at frequencies that pass through the atmosphere without heating it, so as to not waste energy. For weather control, however, tuning the microwave downlink to frequencies better absorbed by water vapor could heat different levels in the atmosphere as desired. Because raindrops strongly absorb microwaves, parts of the hurricane inside and beneath rain clouds would be shielded and so could not be heated in this way. 

Global warming increases hurricane intensity and the number of casualties

Union of Concerned Scientists 06 No author given, Union of Concerned Scientists, “Hurricanes and Climate Change”, September 18, 2006. http://www.ucsusa.org/global_warming/science_and_impacts/science/hurricanes-and-climate-change.html

Hurricanes, typhoons, and cyclones have always bedeviled coasts, but global warming may be making matters worse. Sea level is rising and will continue to rise as oceans warm and glaciers melt. Rising sea level means higher storm surges, even from relatively minor storms, which increases coastal flooding and subsequent storm damage along coasts. In addition, the associated heavy rains can extend hundreds of miles inland, further increasing the risk of flooding. In a tropical cyclone, air rotates inward to the center (or eye), then rises to higher altitudes. As warm, moist air rises, the air cools and condenses to rain, releasing heat. This cycle of evaporation and condensation powers the storm. Adapted from a figure courtesy of NOAA. Recent scientific evidence suggests a link between the destructive power (or intensity) of hurricanes and higher ocean temperatures, driven in large part by global warming. With rapid population growth in coastal regions placing many more people and structures in the path of these tropical cyclones there is a much greater risk of casualties, property damage, and financial hardship when these storms make landfall. (1)  Hurricane Behavior  Meteorologists use the term "tropical cyclone" for a closed atmospheric circulation that forms over a tropical or subtropical ocean. Once maximum sustained wind speed exceeds 74 miles per hour these storms are called hurricanes in the Atlantic Ocean, typhoons in the Pacific Ocean, and cyclones elsewhere. (2)  Many factors influence tropical cyclone behavior, but three factors must be present for them to intensify: warm ocean temperatures (hurricanes can occur when surface ocean temperatures exceed about 79 degrees Fahrenheit (26 degrees Celsius)), low vertical wind shear (i.e., no strong change in wind speed or direction between two different altitudes), and high humidity. (3,4,5) As warm, moist air rises, it lowers air pressure at sea level and draws surrounding air inward and upward in a rotating pattern. As the water vapor-laden air spirals in and rises to higher altitudes, it cools and releases heat as it condenses to rain. This cycle of evaporation and condensation brings the ocean's heat energy into the vortex, powering the storm.  There are several natural factors that can "put the brakes on" a tropical cyclone: moving over colder ocean water; strong winds that churn up colder ocean water; high wind shear that can diminish or destroy the vortex; dry air migrating to the hurricane's core; and moving over land, which creates high frictional drag and deprives the storm of warm ocean "fuel." (3,4,5,6) But as long as conditions are favorable, the storm will thrive.  The Effect of Global Warming  Two factors that contribute to more intense tropical cyclones-ocean heat content and water vapor-have both increased over the past several decades. This is primarily due to human activities such as the burning of fossil fuels and the clearing of forests, which have significantly elevated carbon dioxide (CO2) levels in the atmosphere. CO2 and other heat-trapping gases act like an insulating blanket that warms the land and ocean and increases evaporation. (7)  The world's oceans have absorbed about 20 times as much heat as the atmosphere over the past half-century, leading to higher temperatures not only in surface waters (e.g., depths of less than 100 feet) but also down to substantial depths, with the most severe warming occurring in the first 1,500 feet below the surface. (8,9) As this warming occurs, the oceans expand and raise sea level. This expansion, combined with the inflow of water from melting land ice, has raised global sea level more than one inch over the last decade. (10) In addition, observations of atmospheric humidity over the oceans show that water vapor content has increased four percent since 1970; because warm air holds more water vapor than cold air, these findings correlate with an increase in air temperature. (11,12)  Recent Scientific Developments  Higher ocean surface temperatures. Scientists have looked at potential correlations between ocean temperatures and tropical cyclone trends worldwide over the past several decades. A 2005 study published in the journal Nature examined the duration and maximum wind speeds of each tropical cyclone that formed over the last 30 years and found that their destructive power has increased around 70 percent in both the Atlantic and Pacific Oceans. (13,14) Another 2005 study, published in the journal Science, revealed that the percentage of hurricanes classified as Category 4 or 5 (based on satellite data) has increased over the same period. (15) The findings from both studies correlate with the rise in sea surface temperatures in regions where tropical cyclones typically originate.  Researchers in a 2006 study (also published in Science) found, upon reanalyzing early storm track records with modern techniques, that a few category 4 and 5 tropical cyclones may have previously been underestimated. (16) However, it remains to be seen if enough storms would be reclassified to challenge the overall rise in intensity. A 2006 study published in Geophysical Research Letters, relying not on storm track records but on global surface wind and temperature records between 1958 and 2001, confirmed the trends identified in the two 2005 studies above and found that a 0.45 °F (0.25 °C) increase in mean annual tropical sea surface temperature corresponded to a 60 percent increase in a tropical cyclone's potential destructiveness. (17) 

The frequency of hurricanes has also greatly increased due to global warming

Roach 07 John Roach, contributing writer for MSNBC, staff writer for National Geographic News, National Geographic, July 30, 2007. http://news.nationalgeographic.com/news/2007/07/070730-hurricane-warming.html
The number of Atlantic hurricanes that form each year has doubled over the past century and global warming is largely to blame, according a new study.  The increase occurred in two major steps of about 50 percent each, one in the 1930s and the second since 1995.    "It hasn't been a steady, gradual increase," said Greg Holland, a scientist with the National Center for Atmospheric Research in Boulder, Colorado.  The increases coincide closely with rises in sea surface temperatures in the eastern Atlantic tropics. Previous studies have attributed these rises to human emissions of greenhouse gases.  "That [correlation] implies there is a substantial contribution by greenhouse warming to the current crop of tropical cyclones," Holland said.  The study also shows that the proportion of major hurricanes to less intense hurricanes has sharply increased in recent years, which agrees with earlier studies showing an increase in stronger storms. 

Space Nuclear Power
A shift to nuclear energy is coming now – the plan prevents it

Rogue 7 (Joseph D. Rogue is the director of the Pentagon's National Security Space Office Space‐Based Solar Power As an Opportunity for Strategic Security Phase 0 Architecture Feasibility Study Report to the Director, NSSO Interim Assessment Release 0.1 10 October 2007 http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf PB
 The SBSP Study Group found that in the long run, SBSP offers a viable and attractive route to decrease mankind’s reliance on fossil fuels, as well as provides a potential global alternative to wider proliferation of nuclear materials that will almost certainly unfold if many more countries in the world transition to nuclear power with enrichment in an effort to meet their energy needs with carbon neutral sources

Nuclear power expansion is bad – plan solves

Rogue 7 (Joseph D. Rogue is the director of the Pentagon's National Security Space Office Space‐Based Solar Power As an Opportunity for Strategic Security Phase 0 Architecture Feasibility Study Report to the Director, NSSO Interim Assessment Release 0.1 10 October 2007 http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf PB
Both fossil and fissile sources offer significant capabilities to our energy mix, but dependence on the exact mix must be carefully managed. Likewise, the mix abroad may affect domestic security. While increased use of nuclear power is not of particular concern in nations that enjoy the rule of law and have functioning internal security mechanisms, it may be of greater concern in unstable areas of rouge states. The United States might consider the security challenges of wide proliferation of enrichment‐based nuclear power abroad undesirable. If so, having a viable alternative that fills a comparable niche might be attractive. Overall, SBSP offers a hopeful path toward reduced fossil and fissile fuel dependence. 

SSP is key to stopping space nuclear power

Schwab, 06 - security strategist at the University of Zurich (Martin, “Alternative Strategic Approaches to Space”, http://beyondearth.org/pdfs/beyond-earth-ch-34.pdf)

Solar power satellites can harvest solar power in space for transmission to Earth which can help fight climate change by serving as one of many distributed renewable energy sources to go online globally, once global civilization decides to move beyond fossil fuels. 2) SSP can be used to power energy intensive seawater desalination, necessary in the fight against global fresh water scarcity. 3) A more controversial area in which SSP could play a role is serving as a power source for interplanetary probes, which currently require small nuclear power sources for optimal performance. These three applications add a great deal of justification for global collaborative investment in this uniquely synergistic technology that can aid us in confronting multiple global threats. 

Space Nuclear Power increasing now – causes accidents

Grossman 10 (Karl Grossman has specialized in doing investigative reporting in a variety of media for more than 40 years. He teaches as well as practices journalism. He is a professor of journalism at the State University of New York/College at Old Westbury. He is chief investigative reporter for WVVH-TV. He is the author of six books including Cover Up: What You Are Not Supposed to Know About Nuclear Power; Power Crazy; and The Wrong Stuff: The Space Program's Nuclear Threat to Our Planet. Honors he has received for journalism including the George Polk, James Aronson and John Peter Zenger Awards.  “Obama Seeks to Revive Space Nuclear Power” June 25 2010 http://www.huffingtonpost.com/karl-grossman/obama-seeks-to-revive-spa_b_625356.html
Despite its huge dangers, the Obama administration is seeking to revive the use of nuclear power in space. It wants the U.S. to produce the plutonium isotope that has been used for electric generation in space and is also looking to build nuclear-propelled rockets for missions to Mars... Plutonium-238 has been used to generate electricity on space probes and rovers and also satellites. But in 1964 a satellite with a plutonium-fueled generator, after failing to achieve orbit, fell to Earth, breaking up as it hit the atmosphere and dispersing 2.1 pounds of Pu-238 from its SNAP -- (for Systems Nuclear Auxiliary Power) 9A system. A study by a group of European health and radiation protection agencies reported that "a worldwide soil sampling program in 1970 showed SNAP-9A debris present at all continents and at all latitudes." Dr. John Gofman, professor of medical physics at the University of California at Berkeley, long linked that fall-out to an increase of lung cancer on Earth. The accident caused NASA to pioneer the use of solar panels on satellites.

***Leadership***

SPS solves flexible response, humanitarian efforts, islanding and supply lines.

National Security Space Office 7 (National Security Space Office Report, 150 person international expert collaboration, 10/10/7 “Space‐Based Solar Power As an Opportunity for Strategic Security” http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)

For the DoD specifically, beamed energy from space in quantities greater than 5 MWe has the potential to be a disruptive game changer on the battlefield. SBSP and its enabling wireless power transmission technology could facilitate extremely flexible “energy on demand” for combat units and installations across an entire theater, while significantly reducing dependence on vulnerable over‐land fuel deliveries. SBSP could also enable entirely new force structures and capabilities such as ultra long‐endurance airborne or terrestrial surveillance or combat systems to include the individual soldier himself. More routinely, SBSP could provide the ability to deliver rapid and sustainable humanitarian energy to a disaster area or to a local population undergoing nation‐building activities. SBSP could also facilitate base “islanding” such that each installation has the ability to operate independent of vulnerable ground‐based energy delivery infrastructures. In addition to helping American and allied defense establishments remain relevant over the entire 21st Century through more secure supply lines, perhaps the greatest military benefit of SBSP is to lessen the chances of conflict due to energy scarcity by providing access to a strategically secure energy supply.
SPS revolutionizes space travel – larger transportation capabilities solves in-space manufacturing

National Security Space Office 7 (National Security Space Office Report, 150 person international expert collaboration, 10/10/7 “Space‐Based Solar Power As an Opportunity for Strategic Security” http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)

The SBSP Study Group found that retirement of the SBSP technical challenges begets other significant strategic benefits for exploration, commerce and defense, that in‐and‐of‐themselves may justify a national program. • At present, the United States has very limited capabilities to build large structures, very large apertures or very high power systems in orbit. It has very limited in‐space maneuver and operational capability, and very limited access to space. It cannot at present move large amounts of mass into Earth orbit. The United States correspondingly has extremely limited capabilities for in‐space manufacturing and construction or in‐situ space resource utilization. It has no capability for beamed power or propulsion. SBSP development would advance the state of the art in all of the above competencies. • The expertise gained in developing large structures for space based solar power could allow entirely new technologies for applications such as image and real‐time surface and airborne object tracking services, as well as high bandwidth telecommunications, high‐definition television and radio, and mobile, broadcast services. It would enable entirely new architectures, such as power platforms that provide services to multiple payloads, autonomous self‐constructing structures, or wireless cooperative formations. The Solar Electric Transfer Vehicles (SETV) needed to lift the Space Solar Power Satellites out of low‐earth orbit, and perhaps even form its components, would completely revolutionize our ability to move large payloads within the Earth‐Moon system.

SBSP key to space control
Kim Ramos, US Air Force Major, 2K (April 2000, “Solar Power Constellations: Implications for the United States Air Force,” http://handle.dtic.mil/100.2/ADA394928)

Should the Air Force pursue solar power technology it would enable many of the concepts and goals expressed in Air Force doctrine, studies, and vision statements. Unmanned aerial vehicles with indefinite loiter times become possible to enable information superiority and rapid reconstitution. Solar power satellites enable agile combat support and focused logistics by reducing the logistics footprint and airlift requirements for a deployed force. It also enables the Air Force to comply with public law to meet its environmental obligations. Solar power technology also enables many space applications. Again, rapid reconstitution of space assets occurs with solar power satellites. With power already available, satellites for various tasks are smaller and easier to launch. They are also cheaper. Currently, the maneuver capability of satellites is constrained. Electrical propulsion combined with electricity beamed form a solar power satellite allows satellites to maneuver at will without degrading their on-orbit life span. Many different concepts for force application are currently under study. Two of them, space-based lasers and an electronics jamming system, are limited by the amount of power current technologies can produce. Add the electricity produced by a solar power satellite into the equation and these concepts become technologically feasible.
SBSP is key to military readiness and operation

NSSO, National Security Space Office, ‘7, (October 10th 2007, “Space‐Based Solar Power: As an Opportunity for Strategic Security,” http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA473860&Location=U2&doc=GetTRDoc.pdf)

For the DoD specifically, beamed energy from space in quantities greater than 5 MWe has the potential  to be a disruptive game changer on the battlefield.  SBSP and its enabling wireless power transmission  technology could facilitate extremely flexible “energy on demand” for combat units and installations  across an entire theater, while significantly reducing dependence on vulnerable over‐land fuel deliveries.    SBSP could also enable entirely new force structures and capabilities such as ultra long‐endurance  airborne or terrestrial surveillance or combat systems to include the individual soldier himself.  More  routinely, SBSP could provide the ability to deliver rapid and sustainable humanitarian energy to a  disaster area or to a local population undergoing nation‐building activities.  SBSP could also facilitate  base “islanding” such that each installation has the ability to operate independent of vulnerable ground‐  based energy delivery infrastructures.  In addition to helping American and allied defense  establishments remain relevant over the entire 21  st  Century through more secure supply lines, perhaps  the greatest military benefit of SBSP is to lessen the chances of conflict due to energy scarcity by  providing access to a strategically secure energy supply.

International Cooperation 

SPS can launch international cooperation – key to long term alliances (this card is amazing)

National Security Space Office 7 (National Security Space Office Report, 150 person international expert collaboration, 10/10/7 “Space‐Based Solar Power As an Opportunity for Strategic Security” http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)

It has been nearly a decade since a US Government agency last officially examined the feasibility of SBSP as a strategic source of clean, renewable energy (NASA’s 1995‐1997 “Fresh Look” Study). A significantly changing global energy and environmental security situation, combined with an exponentially accelerating pace of technological change, merit a revisit of this concept by the nation’s primary security institution, the Office of the Secretary of Defense. While OSD currently has no official position on SBSP, OSD does acknowledge the need to proactively find and create solutions that ensure the United States’ strategic energy, economic, space, environmental and national security are preserved. Utilizing an innovative, web‐based collaborative format that invited the voluntary contributions of over 170 international SBSP experts over a 5‐month period, the National Security Space Office initiated a no‐cost phase‐0 architecture feasibility review to determine if the United States and partners could retire all of the technical, legal, policy, and logistical challenges over the next several decades such that a credible business case could be made to proceed with full‐scale commercial development of this energy source as a national or international project. This interim report is being published to reveal findings to date and recommend whether additional, more detailed US Government study and action relative to SBSP is warranted. This study revealed that while the business case for SBSP cannot be closed for construction to begin in 2007, the technical feasibility of the concept has never been better and all science and technology development vectors appear to indicate that there is credible potential for SBSP to be built within a strategically relevant period of time. This review also uncovered surprisingly significant interest and evaluation within academia, the aerospace industry, and energy industries that is progressing independently of DoD reviews. The United States is not the only country to observe the potential of SBSP and the improving technical state‐of‐the‐art, as substantial interest and support have been witnessed in other regions of the world to include Europe, Japan, Canada, India, China, and Russia among others. This international interest can be leveraged to build or strengthen strategically stabilizing long‐term partnerships.
International cooperation on SPS is a key step to world peace

Cox 3/23 (William Cox, retired prosecutor and public interest lawyer, author and political activist, 3/23/11 “The Race for Solar Energy from Space” http://www.consortiumnews.com/Print/2011/032311b.html) 

President Kennedy once said, “We choose to go to the moon in this decade, not because it is easy, but because it is hard.” The United States readily achieved that objective and, effectively, won the Cold War. A similar challenge is now presented in the race for space-solar energy. What, if anything, will President Obama say or do? Rather than a competition, however, the United States, China, Japan, and perhaps Russia, should organize a public service consortium to cooperatively produce energy from outer space. Such a consortium could take advantage of the unique abilities of each nation to collectively produce space-solar energy, and it would avoid private corporate domination over the distribution of a product that is essential to human civilization. A Space-Solar Energy Consortium would be a giant step toward world peace and a small leap into the universe of unlimited and unimaginable futures that surround and await us. 

The plan catalyzes co-operation but US leadership is still key

NRL Study Group 2009 (The Naval Research Laboratory Research Group on Space-Based Solar Power is composed of  W. N. Johnson, K. Akins, J. Armstrong, K. Cheung, G. Henshaw, S. Huynh, P. Jaffe, M. Long, M. Mook, M. Osborn, R. Skalitzky, F. Tasker, J. Dahlburg, M.N. Lovelette, R. Bartolo, K. Williams, M. Dorsey, D. Gubser, P. Jenkins, S. Messenger, J. Pasour, R. Walters, N. Smith, W. Boncyk, M. Brown, and D. Huber.  All are employed by the Naval Research Laboratory.  The head of the study, Dr. W. Neil Johnson is is the Head of the High Energy Space Environment Branch in the Naval Research Laboratory’s (NRL) Space Science Division, Washington, D.C., and is the Deputy Principal Investigator for Instrument / Observatory Operations for the Large Area Telescope (LAT) on Fermi. He holds a Ph.D. in Space Science from Rice.   Space-based Solar Power: Possible Defense Applications and Opportunities for NRL Contribution. October 23 2009) http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA513123&Location=U2&doc=GetTRDoc.pdf PB

Because of the wide international interest and investment in SBSP, it offers unique possibilities for collaboration. Costs and benefits of a technology demonstration mission would be shared alike, not only building international goodwill, but moving the participant countries’ technology forward. As a leader in space, the U.S. is well positioned to propose, support, and lead such a collaboration. NRL has a history of collaborating with national and international partners on many previous missions, including LACE, SOHO, STEREO, GRO, GLAST, MPTB, among others and could play a vital role. Power transmission demonstration missions, particularly those in low Earth orbit, lend themselves to providing power to or allowing retrodirective control by multiple ground stations located at various places around the globe as the satellite comes into view of the ground station. This allows full participation by many partners. Figures 50 through 52 show three notional SBSP technology demonstration missions.
The plan is a fantastic opportunity to build space soft power

Rogue 07, Joseph D.: Acting Director of the National Security Space Office [“Space-Based Solar Power as an Opportunity for Strategic Security,” http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf]

The interim review did not uncover any hard show‐stoppers in the international legal or regulatory regime. Many nations are actively studying Space‐Based Solar Power. Canada, the UK, France, the European Space Agency, Japan, Russia, India, and China, as well as several equatorial nations have all expressed past or present interest in SBSP. International conferences such as the United Nations‐connected UNISPACE III are continually held on the subject and there is even a UN‐affiliated non‐governmental organization, the Sunsat Energy Council, that is dedicated to promoting the study and development of SBSP. The International Union of Radio Science (URSI) has published at least one document supporting the concept, and a study of the subject by the International Telecommunications Union (ITU) is presently ongoing. There seems to be significant global interest in promoting the peaceful use of space, sustainable development, and carbon neutral energy sources, indicating that perhaps an open avenue exists for the United States to exercise “soft power” via the development of SBSP. That there are no show‐stoppers should in no way imply that an adequate or supportive regime is in place. Such a regime must address liability, indemnity, licensing, tech transfer, frequency allocations, orbital slot assignment, assembly and parking orbits, and transit corridors. These will likely involve significant increases in Space Situational Awareness, data‐sharing, Space Traffic Control, and might include some significant similarities to the International Civil Aviation Organization’s (ICAO) role for facilitating safe international air travel. Very likely the construction of a truly adequate regime will take as long as the satellite technology development itself, and so consideration must be given to beginning work on the construction of such a framework immediately.
Disaster Relief 

SPS can effectively distribute energy for disaster relief – Fukushima proves

Outlook India 6/26 (Outlook India, Indian Periodical, 6/26/11 “Power From Space to Tackle Fukushima-Like Incidents?” http://news.outlookindia.com/item.aspx?725954) 

With many world governments rejecting the few kinds of base load electrical power that is currently available in wake of the Fukushima accident and climate change, is it possible to re-examine the Space-based Solar Power (SSP) concept as an emergency power supply to a situation comparable to the one witnessed in Japan this year? The answer is "yes", according to space scientists who have been working on Space solar power for last two decades. Baseload power plants (using non-renewable fuels like nuclear and coal) typically run at all times through the year except in the case of scheduled maintenance or repairs and produce energy at a constant rate, usually at a low cost. Space Solar Power is a system of placing very large arrays of light solar panels in high Earth orbit, (in space) where sunlight is, "five to seven times as strong as solar power on the earth's surface and available 24 hours a day, seven days a week," said the founder of America's Space Development Steering Committee Howard Bloom. "Any equipment placed in space is totally immune to fires, earthquakes, floods, volcanoes, tsunamis, hurricanes, tornadoes, local wars and other forms of destruction on the ground," John K Strickland, who specialises in issues relating to access to space, planetary bases, space solar power and environment and is a member of the Board of Directors of the National Space Society (NSS) in the US told PTI. The power generated from sunlight in space can be converted to a wide beam of microwaves or a tight beam of laser light and sent down to the ground very efficiently. "The idea arose at one of our Space Development Steering Committee meeting recently, partly as a response to thinking about how the Japanese nuclear accident could have been prevented just by making emergency power available from space in a few hours," Strickland and Bloom said. Since no one has died as a result of Fukushima accident, the power is just as (or even more) valuable at any disaster scene where people are dying as a result of no power, Strickland said. Power at the nuclear plant at Fukushima was knocked out by tsunami, causing damage to power lines and the backup diesel generators, while the pumps themselves were apparently not damaged initially. All they needed was a source of electricity which could have come from SSP, he said.

And, it wouldn’t be hard to transport receivers – helicopters can carry them

Outlook India 6/26 (Outlook India, Indian Periodical, 6/26/11 “Power From Space to Tackle Fukushima-Like Incidents?” http://news.outlookindia.com/item.aspx?725954) 

The equipment (about 5-20 tonnes), to provide about one Megawatt (or more) of power from such a laser power beam can be quickly moved to the site of an emergency or disaster, by a large helicopter in a single trip. The exact weight and volume of the solar panels would need to be determined by engineers, Strickland said. The emergency receiver equipment, consisting of thin sheets of solar panels, would be brought in from outside the disaster area, where it would be stored in a safe location.
Demonstration still solves – a single satellite can cover a third of the globe’s disaster needs rapidly

Outlook India 6/26 (Outlook India, Indian Periodical, 6/26/11 “Power From Space to Tackle Fukushima-Like Incidents?” http://news.outlookindia.com/item.aspx?725954) 

The idea is intended to provide emergency power to any disaster site or sites on Earth, and would only take three satellites to implement, he said. "A single satellite would cover most of Asia and I would assume that is where the first satellite would be placed. All that is needed at the site is a flat rooftop or area of ground about 50-100 feet wide to arrange the set of solar panels flat on the surface. The satellite, in the same orbit used by your TV signal satellite, would aim a laser beam also about 50-100 feet wide from 22,000 miles high down to the emergency site," he said. The beam would not be high power and therefore, could not be used as a weapon, Strickland said. At the same power level as the Sun at noon, the laser beam could provide as much as 300-400 watts per square metre of actual power, so 600 solar panels of four sq m each would provide about one MW of power. The panels would be light and could be stacked closed together on pallets. With the currently available technology, the power could be made available for 24 hours, seven days a week and could be delivered and set up in as little as six hours, depending on regional pre-positioning of equipment and organisational readiness, Strickland said. The system would be relatively automatic and would not require highly trained personnel to operate, he said. A larger array of such panels could have provided power to pumps at the Japanese nuclear site where almost all of the problems were caused by a lack of electricity, power needed just to pump water, ironically at a power generating plant, he added. "Since all the equipment would be brought to the site and set up after the disaster, it would be undamaged and ready to provide power," Strickland said.

Ineffective response to natural disasters risks new diseases

World Health Organization, 06, Communicable diseases following natural disasters -- Risk assessment and priority interventions, www.who.int/diseasecontrol_emergencies/guidelines/CD_Disasters_26_06.pdf.

Natural disasters are catastrophic events with atmospheric, geologic and hydrologic origins. They include earthquakes, volcanic eruptions, landslides, tsunamis, floods and drought. Natural disasters can have rapid or slow onset, and serious health, social and economic consequences. During the past two decades, natural disasters have killed millions of people, adversely affecting the lives of at least one billion more people and resulting in substantial economic damage (1). Developing countries are disproportionately affected because of their lack of resources, infrastructure and disaster preparedness systems. The potential impact of communicable diseases is often presumed to be very high in the chaos that follows natural disasters. Increases in endemic diseases and the risk of outbreaks, however, are dependent upon many factors that must be systematically evaluated with a comprehensive risk assessment. This allows the prioritization of interventions to reduce the impact of communicable diseases post-disaster.



leads to extinction 
John D. Steinbruner, 97, Foreign Policy, Winter, Expanded Academic ASAP
It is a considerable comfort and undoubtedly a key to our survival that, so far, the main lines of defense against this threat have not depended on explicit policies or organized efforts. In the long course of evolution, the human body has developed physical barriers and a biochemical immune system whose sophistication and effectiveness exceed anything we could design or as yet even fully understand. But evolution is a sword that cuts both ways: New diseases emerge, while old diseases mutate and adapt. Throughout history, there have been epidemics during which human immunity has broken down on an epic scale. An infectious agent believed to have been the plague bacterium killed an estimated 20 million people over a four-year period in the fourteenth century, including nearly one-quarter of Western Europe's population at the time. Since its recognized appearance in 1981, some 20 variations of the HIV virus have infected an estimated 29.4 million worldwide, with 1.5 million people currently dying of AIDS each year. Malaria, tuberculosis, and cholera - once thought to be under control - are now making a comeback. As we enter the twenty-first century, changing conditions have enhanced the potential for widespread contagion. The rapid growth rate of the total world population, the unprecedented freedom of movement across international borders, and scientific advances that expand the capability for the deliberate manipulation of pathogens are all cause for worry that the problem might be greater in the future than it has ever been in the past. The threat of infectious pathogens is not just an issue of public health, but a fundamental security problem for the species as a whole. 
Natural disasters are inevitable and getting worse
Chichilnsky 5 (Graciela Chichilnsky, UNESCO Chair of Mathematics and Economics and is a professor of statistics at Columbia University, 05 ("Catastrophic Risks: The need for new tools, financial instruments and institutions." October 20, 2005) http://privatizationofrisk.ssrc.org/Chichilnisky/
While people watch TV screens in shock and disbelief, scientists forecast a new global trend. Hurricanes that could impact the US are increasing in strength and frequency. Many believe that we are entering a new geological cycle and that the increased storm volatility is caused by the warming of the seas, part of an overall pattern of global warming. We may need to brace ourselves for several decades of more frequent and intense floods, hurricanes and typhoons. We need to prepare for an increasingly dangerous physical environment, and we need to do that fast.

Ground Radar

The plan is key to mobile bistatic radar

NRL Study Group 2009 (The Naval Research Laboratory Research Group on Space-Based Solar Power is composed of  W. N. Johnson, K. Akins, J. Armstrong, K. Cheung, G. Henshaw, S. Huynh, P. Jaffe, M. Long, M. Mook, M. Osborn, R. Skalitzky, F. Tasker, J. Dahlburg, M.N. Lovelette, R. Bartolo, K. Williams, M. Dorsey, D. Gubser, P. Jenkins, S. Messenger, J. Pasour, R. Walters, N. Smith, W. Boncyk, M. Brown, and D. Huber.  All are employed by the Naval Research Laboratory.  The head of the study, Dr. W. Neil Johnson is is the Head of the High Energy Space Environment Branch in the Naval Research Laboratory’s (NRL) Space Science Division, Washington, D.C., and is the Deputy Principal Investigator for Instrument / Observatory Operations for the Large Area Telescope (LAT) on Fermi. He holds a Ph.D. in Space Science from Rice.   Space-based Solar Power: Possible Defense Applications and Opportunities for NRL Contribution. October 23 2009) http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA513123&Location=U2&doc=GetTRDoc.pdf PB

Bistatic radar systems are generally well-suited to several specific applications where they outperform conventional monostatic radars, especially in real-world tactical scenarios. Notably, bistatic radars are of particular value in countering anti-radiation missile (ARM) threats, retro-directive radar jammers, and stealth radar technologies. They are inherently capable of implementing some processes, notably cluttertuning, that are impossible for monostatic radars [2]. Any SBSP satellite delivering RF energy to the surface can be used in a “hitchhiker” configuration, where the same RF downlink used to provide power to ground users can also be used as a coherent source of that RF energy for bistatic radar implementations. SBSP satellites used as RF sources for bistatic radar applications possess advantages over and above those afforded by more traditional satellites (e.g., GEO communication satellites, and GPS). Initially, SBSP bistatic systems will be able to operate at much higher effective isotropic radiated power (EIRP) than other spaceborne sources, providing orders of magnitude higher illumination of the surface, resulting in much higher signal to noise ratio (SNR), which allows detection of targets with much lower radar cross sections and minimizes an already lower threat from surface jammers. Instead of relying on coincidental illumination from more traditional spaceborne sources, SBSP RF illumination can be directed to specific tactical areas of interest, providing an “on-demand” capability as an adjunct to the SBSP’s primary power transmission mission.
Space Radar

Lack of a sufficiently large power source prevents operation of the Space Radar

Dinerman 2007 (Taylor Dinerman is an author and journalist.  Solar power satellites and space radar Monday, July 16, 2007 )http://www.thespacereview.com/article/910/1 PB
One of the great showstoppers for the Space Radar (SR) program, formerly known as Space Based Radar, is power. It takes a lot of energy to transmit radar beams powerful enough to track a moving target on Earth from space. What is called the Ground Moving Target Indicator (GMTI) is what makes SR so much better than other space radar systems, such as the recently-launched German SAR-Lupe or the NRO’s Lacrosse system. While many of the details are classified, the power problem seems to be the main reason that the US Congress, on a bipartisan basis, has been extremely reluctant to fund this program.
The plan solves Space Radar effectiveness

Dinerman 2007 (Taylor Dinerman is an author and journalist.  Solar power satellites and space radar Monday, July 16, 2007 )http://www.thespacereview.com/article/910/1 PB
Why, then, does such a system need to rely 100% on its own power? If solar power satellites (SPS) were available in geosynchronous orbit and could beam electricity to the SR satellites in LEO, this might allow the radar satellites to have as much power as their power control systems and heat radiators could handle. Power could be transmitted by a tightly focused laser or microwave beam to one or two receptors, integrated into the spacecraft’s bus. If the radar antenna were integrated into the skin of the satellite the way it is on a B-2 bomber, such satellite would be difficult to detect and track. Using power from an SPS, such a satellite would be able to liberally use its ion engines to change its orbit. These engines would never be powerful enough to make the kind of quick responsive maneuvers that some space operations commanders would like to see in future LEO-based spacecraft, but they would be a step in the right direction.

Effective Space Radar solves information superiority and crisis management – an alternative power source is key to that

Dinerman 5 (Taylor Dinerman is a author and journalist.  He frequently contributes to the Space Review.  Space Based Radar: the dilemma Monday, March 28, 2005 http://www.thespacereview.com/article/344/1 PB

The Lacrosse satellites certainly helped during the first “March to Baghdad” phase of the Iraq war. They negated the Baathist Army’s ability to hide in the great sandstorm, but since then, there has not been a public occasion when these very expensive satellites have proven themselves. In fact, because they are so large and because an adversary can know when they are overhead—and thus refrain from doing anything they don’t want the US to know about—they may give the US false sense that it knows what is and is not happening in areas of interest. The Space Based Radar (SBR) project is supposed to get around this problem by having a constellation of at least nine satellites in orbit. America’s foes will find it hard to do anything if they are under nearly constant surveillance. If the SBR spacecraft turn out to be smaller, harder to detect, and more maneuverable in orbit than the Lacrosse ones, they will be far more useful on both operational and tactical levels. If the program works as advertised, it will help cement US space information superiority for the 2015–2025 decade, a time when the US may find itself faced with new challenges in Asia and elsewhere. Such a capability will be just as important for crisis management as for actual warfighting. SBR is supposed to be equipped with a Ground Moving Target Indicator (GMTI) capability at least as good as that onboard today’s JSTARS radar surveillance aircraft. This is going to require a lot of onboard power. If SBR has the kind of huge solar arrays that are found on the Lacrosse, this will to some extent negate its ability to remain inconspicuous. It will be interesting to see how the contractors propose to deal with this problem. In the recent past, they have developed some extremely efficient photovoltaic panels, but these may not be mature enough for use on an operational system.
Solves space radar issues

Ramos 2000 (Kim Ramos is an Air Force Major. SOLAR POWER CONSTELLATIONS IMPLICATIONS FOR THE UNITED STATES AIR FORCE April 2000 http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA394928&Location=U2&doc=GetTRDoc.pdf PB

A space-based radar concept is currently in work at an Air Force Research Laboratory. It requires large amounts of electrical power and the engineers have found no optimum solution to the problem.31 The space-based radar in use today is limited in resolution and coverage by onorbit power.32 As with the space-based laser and RF jamming device, a space-based radar receiving power from a solar power satellite eliminates this problem.

That’s key to NMD 

Prouty, 08 (Scott, Director for the Systems and Technology Division of the Missile Defense Division, supported Air Force Space and Missile Systems Center, National Reconnaissance Office, and Missile Defense Agency programs. “Ballistic Missile Defense System Sensors and the Role of Space Systems,” Spring 2008. http://www.aero.org/publications/crosslink/spring2008/02.html)  PB
Space sensors fulfill five functions in supporting the BMDS. In the first, "situational awareness," a number of national systems provide information to the warfighter/operator about the actions and intent of an adversary. Next, sensors send a wakeup call-the "bellringer"-informing an operator that a threat missile launch has taken place and that the defense system should be alerted to be ready to respond. The Overhead Nonimaging Infrared (ONIR) missile-warning satellite system, to include the SBIRS, is the primary provider from space systems of this type of information. The third function, "sensor-to-sensor cueing," allows a sensor with a threat missile in track to pass pertinent information on that missile to another sensor so that it can efficiently pick up the missile. Again, this is a function from space systems primarily fulfilled by the SBIRS and ONIR system. The fourth and fifth functions, "launch on" and "engage on," occur when the weapon system assigned to defend against the incoming threat is activated based on the space sensor information. Accuracy of the information available from the sensor system and the capability of the weapon system differentiate the criteria of these two functions. In other words, does the accuracy and timeliness of the information available for the sensor system allow for the weapon system to close the fire control loop and launch and negate an incoming threat missile? Sensor accuracy, timing, information latency, coverage, and availability are all system attributes that determine if a possible sensor system is capable of supporting these five functions. For example, highly accurate information that is too late or timely information that is inaccurate can negatively affect the execution of the BMDS mission. This balancing act between accuracy and timeliness is one of the major design trades that continues to be investigated and analyzed within MDA and the external sensor community. In addition, limited coverage and availability can adversely affect the benefit of a sensor to support the mission. Space systems provide global coverage and a wide-area search capability, allowing space sensors to monitor the globe looking for missile launches. These space sensors provide the global look that ground- and sea-based radars cannot because of their more limited fields of regard. Though ground- and sea-based radars have a more limited field of regard, these radars generally provide more detailed and accurate information on the threat to the BMDS and provide the fire-control quality data for the weapon system. The persistent, global coverage of space assets when integrated with the accuracy of ground and sea-based radars allows the BMDS to take advantage of the best performance attributes of each sensor type for improved integrated sensor performance in support of BMDS mission capabilities. One of the tools MDA has used in developing and demonstrating the synergies between different sensors within the BMDS is a rapid prototype environment that allows the developers to quickly and efficiently develop, integrate, and test new sensor-to-sensor concepts. This rapid prototype environment 
Space Radar is key to effective network-centric warfare, information superiority and crisis management

Dinerman 5 (Taylor Dinerman is an author and journalist.  He frequently contributes to the Space Review. Space Based Radar: the dilemma  Monday, March 28, 2005  http://www.thespacereview.com/article/344/1
The future transformed, network-centric US military is going to require the ability to maintain a nearly constant surveillance of the Earth’s surface at night and in bad weather, not just during daylight. This has been evident since the beginning of the age of reconnaissance satellites. In 1988, the first of what are known as the Lacrosse radar satellites was launched. These secret satellites have provided the US with a flow of radar imagery whose resolution is secret but is probably less than one meter. According to published sources, there are three of these in operation. They are very large and, due to their size, are easily tracked by friend and foe alike. One source claims that intelligence analysts find it very difficult to deal with the data that is transmitted from these spacecraft. Either in digital or in picture form, the imagery is hard to interpret. It certainly is not as user friendly as the pictures from the optical or infrared cameras on the Keyhole satellites. Software that can enhance the final product has probably been developed but, even that may not be enough to provide the quality of information which high-level decision makers demand. The Lacrosse satellites certainly helped during the first “March to Baghdad” phase of the Iraq war. They negated the Baathist Army’s ability to hide in the great sandstorm, but since then, there has not been a public occasion when these very expensive satellites have proven themselves. In fact, because they are so large and because an adversary can know when they are overhead—and thus refrain from doing anything they don’t want the US to know about—they may give the US false sense that it knows what is and is not happening in areas of interest. The Space Based Radar (SBR) project is supposed to get around this problem by having a constellation of at least nine satellites in orbit. America’s foes will find it hard to do anything if they are under nearly constant surveillance. If the SBR spacecraft turn out to be smaller, harder to detect, and more maneuverable in orbit than the Lacrosse ones, they will be far more useful on both operational and tactical levels. If the program works as advertised, it will help cement US space information superiority for the 2015–2025 decade, a time when the US may find itself faced with new challenges in Asia and elsewhere. Such a capability will be just as important for crisis management as for actual warfighting.

That solves all sustainability issues (vis-à-vis heg) – network centric warfare solves nuke war
Arquilla 10 (John Arquilla, professor of defense analysis at the U.S. Naval Postgraduate School, MARCH/APRIL 2010, “The New Rules of War”, http://www.foreignpolicy.com/articles/2010/02/22/the_new_rules_of_war)

The irony, however, is that the U.S. military has never been in a better position to gain acceptance for truly transformational change. Neither party in Congress can afford to be portrayed as standing in the way of strategic progress, and so, whatever the Pentagon asks for, it gets. As for defense contractors, far from driving the agenda, they are much too willing to give their military customers exactly what they demand (rather than, perhaps, something better). If the U.S. armed forces call for smaller, smarter weapons and systems to support swarming, they will get them. Beyond the United States, other countries' security forces are beginning to think along the lines of "many and small," are crafting better ways to "find," and are learning to swarm. Chinese naval thought today is clearly moving in this direction. Russian ground forces are, too. Needless to say, terrorist networks are still in the lead, and not just al Qaeda. Hezbollah gave quite a demonstration of all three of the new rules of war in its summer 2006 conflict with Israel, a virtual laboratory test of nation versus network -- in which the network more than held its own. For the U.S. military, failing a great leap forward in self-awareness of the need for radical change, a downward budgetary nudge is probably the best approach -- despite President Barack Obama's unwillingness to extend his fiscal austerity program to security-related expenditures. This could take the form of a freeze on defense spending levels, to be followed by several years of, say, 10 percent annual reductions. To focus the redesign effort, a moratorium would be declared on all legacy-like systems (think aircraft carriers, other big ships, advanced fighters, tanks, etc.) while they are subjected to searching review. It should not be assumed that the huge sums invested in national defense have been wisely spent. To most Americans who think that being strong on defense means devoting more resources and building bigger systems, this suggestion to cut spending will sound outrageous. But being smarter about defense might lower costs even as effectiveness improves. This pattern has held throughout the transformations of the last few decades, whether in farming or in industry. Why should the military be exempt? There's real urgency to this debate. Not only has history not ended with the Cold War and the advent of commerce-driven globalization, but conflict and violence have persisted -- even grown -- into a new postmodern scourge. Indeed, it is ironic that, in an era in which the attraction to persuasive "soft power" has grown dramatically, coercive "hard power" continues to dominate in world affairs. This is no surprise in the case of rogue nations hellbent on developing nuclear arsenals to ensure their security, nor when it comes to terrorist networks that think their essential nature is revealed in and sustained by violent acts. But this primary reliance on coercive capabilities is also on display across a range of countries great and small, most notably the United States, whose defense policy has over the past decade largely become its foreign policy. From the wars in Iraq and Afghanistan, to simmering crises with North Korea and Iran, and on to longer-range strategic concerns about East Asian and Central European security, the United States today is heavily invested in hard-power solutions. And it will continue to be. But if the radical adjustments in strategy, organization, and doctrine implied by the new rules of war are ignored, Americans will go on spending more and getting less when it comes to national defense. Networks will persist until they have the capability to land nuclear blows. Other countries will leapfrog ahead of the United States militarily, and concepts like "deterrence" and "containment" of aggression will blow away like leaves in the wind. So it has always been. Every era of technological change has resulted in profound shifts in military and strategic affairs. History tells us that these developments were inevitable, but soldiers and statesmen were almost always too late in embracing them -- and tragedies upon tragedies ensued. There is still time to be counted among the exceptions, like the Byzantines who, after the fall of Rome, radically redesigned their military and preserved their empire for another thousand years. The U.S. goal should be to join the ranks of those who, in their eras, caught glimpses of the future and acted in time to shape it, saving the world from darkness. 
Network centric warfare is crucial to maintaining hegemony

Wilson 4 (Clay Wilson, Specialist in Technology and National Security Foreign Affairs, Defense, and Trade Division at the Congressional Research Service, June 2, 2004, “Network Centric Warfare: Background and Oversight Issues for Congress”, http://fpc.state.gov/documents/organization/33858.pdf)

Introduction This report provides background information and discusses possible oversight issues for Congress on DOD’s strategy for implementing network centric warfare (NCW). NCW forms a central part of the Administration’s plans for defense transformation. Possible issues for Congress are whether to approve, modify, or reject the Administration’s plans for implementing NCW. Congress’ decisions on this issue could affect future U.S. military capabilities, the composition of U.S. defense spending, and the ability of U.S. military forces to operate in conjunction with allied military forces. Additionally, while proponents argue that NCW may improve both the efficiency and effectiveness of combat operations, others argue that questions remain about (1) the interoperability of information systems for joint and coalition forces, (2) a shortage of available bandwidth to support NCW operations, and (3) possible unexpected outcomes when using data-dependent systems. Background Defense Transformation Defense transformation involves large-scale, discontinuous, and possibly disruptive changes in military weapons, organization, and concepts of operations (i.e., approaches to warfighting) that are prompted by significant changes in technology or the emergence of new and different international security challenges.1 Many observers believe that a U.S. military transformation is necessary to ensure U.S. forces continue to operate from a position of overwhelming military advantage in support of national objectives.2 The administration has stated that DOD must transform to achieve a fundamentally joint, network centric, distributed force structure capable of rapid decision superiority. To meet this goal, DOD is building doctrine, training, and procurement practices to create a culture of continual transformation that involves people, processes, and systems. 

It’s a key stabilizing deterrent - studies
Wilson 4 (Clay Wilson, Specialist in Technology and National Security Foreign Affairs, Defense, and Trade Division at the Congressional Research Service, June 2, 2004, “Network Centric Warfare: Background and Oversight Issues for Congress”, http://fpc.state.gov/documents/organization/33858.pdf)

The network centric approach to warfare is the military embodiment of information age concepts. Studies 3 have shown that networking enables forces to undertake a different range of missions than non-networked forces, by improving both efficiency and effectiveness of operations. NCW uses computers and communications to link people through information flows that depend on the interoperability of systems used by all U.S. armed forces. NCW involves collaboration and sharing of information to ensure that all appropriate assets can be quickly brought to bear by commanders during combat operations. 4 Procurement policy to support NCW is also intended to improve economic efficiency by eliminating stove-pipe systems, parochial interests, redundant and non-interoperable systems, and by optimizing capital planning investments for present and future information technology systems. Objectives of NCW include the following: (1)Self-synchronization, or doing what needs to be done without traditional orders; (2)Improved understanding of higher command’s intent; (3)Improved understanding of the operational situation at all levels of command; and, (4)Increased ability to tap into the collective knowledge of all U.S. (and coalition) forces to reduce the “fog and friction” commonly referred to in descriptions of fighting. 5 DOD describes its strategy for implementing NCW in a publication titled, “Network Centric Warfare: Creating a Decisive Warfighting Advantage,” released in January 2004 by the Office of Force Transformation. Key elements for implementation include the following: (1)Refine the rules and theory of NCW through simulation, testing, experimentation, and combat experience.  (2)Apply NCW theory enterprise-wide in DOD. (3)Accelerate networking in the joint force. (4)Accelerate deployment of network centric concepts and capabilities. (5)Experiment with network centric concepts to develop new ways to conduct NCW. (6)Address challenges of using NCW with coalition forces. (7)Develop appropriate doctrine and tactics for NCW. Some argue that, as new concepts and technologies are proven valid over time, NCW may extend to become a stabilizing deterrence against future conflict. For example, if adversary targets are neutralized by NCW systems before they can engage in fighting with U.S. forces, then the battle can be finished before it has really begun. 6 Others argue that wealthy countries now have a temporary advantage which may be reduced as NCW technology becomes less expensive and as technical knowledge spreads to other nations and terrorist groups. 7 Some argue that to maintain its advantage, the United States must continue to refine the uses of technology to increase flexibility and adaptability for both joint and coalition NCW operations. 
UAVs


The plan is key to long UAV air times

NRL Study Group 2009 (The Naval Research Laboratory Research Group on Space-Based Solar Power is composed of  W. N. Johnson, K. Akins, J. Armstrong, K. Cheung, G. Henshaw, S. Huynh, P. Jaffe, M. Long, M. Mook, M. Osborn, R. Skalitzky, F. Tasker, J. Dahlburg, M.N. Lovelette, R. Bartolo, K. Williams, M. Dorsey, D. Gubser, P. Jenkins, S. Messenger, J. Pasour, R. Walters, N. Smith, W. Boncyk, M. Brown, and D. Huber.  All are employed by the Naval Research Laboratory.  The head of the study, Dr. W. Neil Johnson is is the Head of the High Energy Space Environment Branch in the Naval Research Laboratory’s (NRL) Space Science Division, Washington, D.C., and is the Deputy Principal Investigator for Instrument / Observatory Operations for the Large Area Telescope (LAT) on Fermi. He holds a Ph.D. in Space Science from Rice.   Space-based Solar Power: Possible Defense Applications and Opportunities for NRL Contribution. October 23 2009) http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA513123&Location=U2&doc=GetTRDoc.pdf PB
SBSP, transmitted as RF energy from a solar power satellite in GEO, can be used to supplement or even supplant the more traditional sources of electric power on other satellites or unmanned aerial vehicles (UAVs). Restrictions on the downlink power density driven by bio-exposure constraints at the Earth’s surface would not necessarily apply to power beamed to other spacecraft, allowing smaller rectenna arrays to substitute for much larger and more massive solar array assemblies on the receiving vehicles. Power could be nearly continuous from a constellation of GEO SBSP satellites, which could minimize the disruption in operations of LEO vehicles or UAVs from lack of insolation during local night. Alternatively, power from SBSP could instead be converted to light and beamed directly onto solar array assemblies on existing spacecraft, augmenting the amount of energy that they harvest from Sun exposure alone, providing potentially significant augmentation of the capabilities of those existing systems.
That’s key to UAV effectiveness

NRL Study Group 2009 (The Naval Research Laboratory Research Group on Space-Based Solar Power is composed of  W. N. Johnson, K. Akins, J. Armstrong, K. Cheung, G. Henshaw, S. Huynh, P. Jaffe, M. Long, M. Mook, M. Osborn, R. Skalitzky, F. Tasker, J. Dahlburg, M.N. Lovelette, R. Bartolo, K. Williams, M. Dorsey, D. Gubser, P. Jenkins, S. Messenger, J. Pasour, R. Walters, N. Smith, W. Boncyk, M. Brown, and D. Huber.  All are employed by the Naval Research Laboratory.  The head of the study, Dr. W. Neil Johnson is is the Head of the High Energy Space Environment Branch in the Naval Research Laboratory’s (NRL) Space Science Division, Washington, D.C., and is the Deputy Principal Investigator for Instrument / Observatory Operations for the Large Area Telescope (LAT) on Fermi. He holds a Ph.D. in Space Science from Rice.   Space-based Solar Power: Possible Defense Applications and Opportunities for NRL Contribution. October 23 2009) http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA513123&Location=U2&doc=GetTRDoc.pdf PB
Current long-duration solar-powered UAV systems, while demonstrated to be feasible, are payload limited because a significant fraction of total vehicle mass must be dedicated to energy storage, usually in the form of batteries. Those batteries are essential to provide power during nighttime flight as well as to augment available solar power when the aircraft flies in attitudes or circumstances not favorable to solar energy collection. While significant advances in lightweight battery technology have been made in recent years, energy storage still comprises anywhere from 20% to 50% of total vehicle mass in flight-proven UAVs. Significant augmentation of overall UAV system capabilities is possible if a large fraction of that battery mass can be made available to the payload. SBSP, provided in concert with local insolation at the UAV, can result in far less battery mass being required on the aircraft. In addition to providing additional power during daylight operations, a network of SBSP satellites can provide nearly continuous power to the UAV during local night. In fact, at typical UAV cruise power requirements of 75 to 100 W and typical wing areas of 1.2 to 2 m 2 , all the flight power for the bird could conceivably be provided by RF or light transmission from SBSP without exceeding the 100 W/m 2 controlled area limit of exposure currently accepted as human-safe
Plan increases UAV endurance

Ramos 2000 (Kim Ramos is an Air Force Major. SOLAR POWER CONSTELLATIONS IMPLICATIONS FOR THE UNITED STATES AIR FORCE April 2000 http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA394928&Location=U2&doc=GetTRDoc.pdf PB

Solar power satellites may affect terrestrial Air Force operations. One terrestrial application for solar power satellites, or the technologies associated with them, involves unmanned aerial vehicles. Unmanned aerial vehicles are used during contingencies to supplement satellite and piloted (manned) aerial reconnaissance coverage. The unmanned aerial vehicle may be powered by a wireless power transmission, which would increase its endurance.

UAVs bad isn’t responsive – we solve effectiveness

Ramos 2000 (Kim Ramos is an Air Force Major. SOLAR POWER CONSTELLATIONS IMPLICATIONS FOR THE UNITED STATES AIR FORCE April 2000 http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA394928&Location=U2&doc=GetTRDoc.pdf PB

Supported by the highest levels of the Department of Defense, the use of unmanned aerial vehicles to achieve information superiority in regional conflicts is increasing. High altitude and long endurance vehicles are in development for monitoring the atmosphere, environmental impact studies, and more important to the Air Force, for communications relays, surveillance, and missile defense.5 Other military uses for such vehicles are reconnaissance, targeting, target designation, and battle damage assessment.6 One of the requirements for these vehicles is that they must have long endurance,7 which currently is not possible. Using a microwave beam for powered flight and to power on-board instrumentation increases the endurance of the vehicle. Theoretically, by powering the craft with a beam it would possess unlimited endurance.8 The power transmitted to the unmanned vehicle could come from a solar power satellite in space or from a ground station. These vehicles would be part of a war fighting commander-in-chief’s arsenal. Unmanned aerial vehicles with various detection modules would serve as near earth satellites for regional coverage of events. This is especially important in areas where satellites are not available for coverage, the revisit time of a satellite is too long, or due to limited assets, sharing of satellite time takes place.
UAVs key to solve terrorism. 

Anderson 10  [Fellow on the Hoover Task Force on National Security and Law, and a professor at American University, Washington College of Law, Weekly Standard, Vol. 15, No. 24, “Predators Over Pakistan”, http://www.weeklystandard.com/print/articles/predators-over-pakistan] PB

Targeting terrorists and militants with Predator drone strikes is one campaign promise President Obama has kept to the letter. Missiles fired from remote-piloted “unmanned aerial vehicles” (UAVs) at al Qaeda and Taliban leadership steadily and sharply increased over the course of 2009. Senior U.S. military and intelligence officials have called them one of the most effective tactics available to strike directly at al Qaeda and the Taliban. Indeed, CIA director Leon Panetta says that drones are “the only game in town in terms of confronting or trying to disrupt the al Qaeda leadership.” There is every reason to believe him. In January 2010 alone, a dozen strikes were launched just in the Pakistani tribal region of Waziristan. With the beginning of the promised offensive against the Taliban in Afghanistan, Predator attacks have likewise surged against targets in Pakistan, concurrent with moves by Pakistani intelligence to detain Taliban leaders, and also concurrent with the extensive use of UAVs on the battlefield in the Afghan offensive (primarily as an urban surveillance tool but also for missile strikes). Obama promised that his administration would go after al Qaeda and Taliban in their refuges in Pakistan‌—or without the permission of the Pakistani government, he pointedly said—and so he has done. The aggressive expansion of the Predator targeted killing program is the Obama administration’s one unambiguous innovation in the war against terrorists. The adaptation of UAV surveillance craft into missile platforms took place as an improvisation in 2002 under the Bush administration—but its embrace as the centerpiece of U.S. counterterrorism operations belongs to Obama. It is not the whole of it—the Obama administration has expanded joint operations with Pakistan and Yemen, and launched commando operations in Somalia against terrorists. But of all the ways it has undertaken to strike directly against terrorists, this administration owns the Predator drone strategy. It argued for it, expanded it, and used it, in the words of the president’s State of the Union address, to “take the fight to al Qaeda.” As al Qaeda, its affiliates, and other transnational jihadists seek shelter in lightly governed places such as Yemen or Somalia, the Obama administration says the United States will follow them and deny them safe haven. Speaking at West Point, the president obliquely referred to so-called targeted killings—we will have to be “nimble and precise” in the use of military power, he said, adding that “high-ranking al Qaeda and Taliban leaders have been killed, and we have stepped up the pressure on al Qaeda worldwide.” The Predator drone strategy is a rare example of something that has gone really, really well for the Obama administration. Counterterrorism “on offense” has done better, ironically, under an administration that hoped it could just play counterterrorism on defense—wind down wars, wish away the threat as a bad dream from the Bush years, hope the whole business would fade away so it could focus on health care. Yet for all that, the Obama administration, through Predator strikes, is taking the fight to the enemy. And, let’s face it, in dealing with terrorist groups in ungoverned places in the world, we have few good options besides UAVs. Drones permit the United States to go directly after terrorists, rather than having to fight through whole countries to reach them. Maybe that’s not enough to win. Maybe “light-footprint” counterterrorism via drones turns out to be just the latest chimera in the perennial effort to find a way to win a war through strategic airpower. Yet even in a serious counterinsurgency on the ground, drones will still be important as a means of attacking terrorists while clearing and holding territory. The upshot? As long as we engage in counterterrorism, drones will be a critical part of our offense.
Missile Defense

SBSP is inevitable, but short-term deployment is key to sustain space missile defense
Taylor Dinerman, Author and Journalist for the Space Review, ‘7 (July 16th 2007, The Space Review, “Solar power satellites and space radar,” http://integrator.hanscom.af.mil/2007/July/07262007/07262007-16.htm)
One of the great showstoppers for the Space Radar (SR) program, formerly known as Space Based Radar, is power. It takes a lot of energy to transmit radar beams powerful enough to track a moving target on Earth from space. What is called the Ground Moving Target Indicator (GMTI) is what makes SR so much better than other space radar systems, such as the recently-launched German SAR-Lupe or the NRO’s Lacrosse system. While many of the details are classified, the power problem seems to be the main reason that the US Congress, on a bipartisan basis, has been extremely reluctant to fund this program. In order to achieve the power levels needed for an effective GMTI system using current technology, very large solar arrays would be needed. Even if these were to use the new Boeing solar cells that, according to the company, are more than 30% efficient, the arrays would still be much bigger than anything on any operational satellite. Such large arrays would make the SR spacecraft easy targets for enemy antisatellite weapons and would also produce so much drag while in low Earth orbit (LEO) that their lifespan would be shorter—perhaps much shorter—than current-generation reconnaissance satellites. Why, then, does such a system need to rely 100% on its own power? If solar power satellites (SPS) were available in geosynchronous orbit and could beam electricity to the SR satellites in LEO, this might allow the radar satellites to have as much power as their power control systems and heat radiators could handle. Power could be transmitted by a tightly focused laser or microwave beam to one or two receptors, integrated into the spacecraft’s bus. If the radar antenna were integrated into the skin of the satellite the way it is on a B-2 bomber, such satellite would be difficult to detect and track. Using power from an SPS, such a satellite would be able to liberally use its ion engines to change its orbit. These engines would never be powerful enough to make the kind of quick responsive maneuvers that some space operations commanders would like to see in future LEO-based spacecraft, but they would be a step in the right direction. The demise of the E-10 program that had been intended to replace the Air Force’s JSTARS and AWACS surveillance aircraft has left a hole in future US situational awareness capabilities that neither unmanned aerial vehicles (UAVs), such as the Predator and Global Hawk, nor existing satellite programs can possibly fill. Space Radar could do so, but only if the program is restructured to make it at once more ambitious in terms of future capability and less ambitious in terms of near-term operations. The first steps in such a program would be to begin work on an experiment to prove that power transmission in space via laser is possible. Already lasers are being used for communications in civil and military applications; taking this one step beyond to encompass power should be within the state of the art. At the same time the US Defense Department and NASA could begin joint work on a new generation of high-capacity power systems for future spacecraft. The power management and thermal control needs of a spacecraft that will carry a human crew to Mars may not be all that different from those of an SPS or an SR satellite. The bulk of the development work on the radars themselves can be left until later in the program. Meanwhile, the US could profitably study less ambitious space radar programs such as Canada’s Radarsat. Launching one or two modest technology development satellites over the next five or ten years would be a helpful way to set the stage for a new SR program. In the long term, say, by around 2010, the GMTI radar could be replaced and supplemented by an Air Moving Target Indicator (AMTI), which would need even more power. Instead of using a single large antenna or multiple smaller ones on the same spacecraft, a future stealthy SR could use radars on multiple satellites. Formation flying is now commonplace and coordinating multiple beams from two or three satellites in different orbits should not be that hard. The biggest problem will be to prove to Congress that the technology is ready for prime time. Almost all of America’s major military space programs are too far along to effectively incorporate the lessons of China’s ASAT test. SR, due to repeated budget cuts, is the great exception. Other satellite programs that could be modified to incorporate the needs of the new space warfare requirements include the T-SAT Transformational Communications project and the possibly the NRO’s problem-plagued Future Imagery Architecture (FIA). The stealthiness and robustness of all these programs, or their successors, would benefit from being able to draw electricity from a set of SPSs in GEO. The solar power satellites themselves would not necessarily have to be owned by the US government. They could be built privately based on a contract that promises that the Defense Department would buy a given amount of power at a predetermined price. This would be similar to the “power by the hour” contracts that are sometimes signed with jet engine manufacturers or the privately-financed initiative that the British RAF has established with a consortium for a new squadron of Airbus refueling tanker aircraft. In GEO an SPS is a large and conspicuous target. A realistic new space architecture would have to find ways to give both active and passive protection to such valuable assets. At the same time, these measures must not detract from the commercial profitability of the operation. The Civil Reserve Air Fleet system is a possible model; airlines buy some planes that are modified for possible military use in an emergency and the government compensates them for the extra weight they carry while in normal commercial use. Space solar power is, in the long run, inevitable. The Earth’s economy is going to need so much extra power over the next few decades that every new system that can be shown to be viable will be developed. If the US were to develop space solar power for military applications it would give the US civilian industry a big head start. As long as the military requirements are legitimate, there is no reason why this cannot be made into a win-win outcome.
Space based solar power is key to effective radar systems
W. Neil Johnson, et. al., High-energy Space Environment Branch, ‘9 (October 23rd 2009, “Space-Based Solar

Power: Possible Defense Applications and Opportunities,” Keith Akins, James Armstrong, Kwok Cheung, Glen Henshaw, Steven Huynh, Paul Jaffe,   Matthew Long, Michael Mook, Michael Osborn, Robert Skalitzky, And Frederick Tasker   Jill Dahlburg And Michael N. Lovelette   Robert Bartolo And Keith Williams   Mark Dorsey   Donald Gubser   Philip Jenkins, Scott Messenger, John Pasour, And Robert Walters   Nathan Smith   Wayne Boncyk   Michael Brown   and David Huber; Naval Research Laboratory)

2.4 Bistatic Radar Illuminator Bistatic radar systems are generally well-suited to several specific applications where they outperform conventional monostatic radars, especially in real-world tactical scenarios. Notably, bistatic radars are of particular value in countering anti-radiation missile (ARM) threats, retro-directive radar jammers, and stealth radar technologies. They are inherently capable of implementing some processes, notably clutter- tuning, that are impossible for monostatic radars [2]. Any SBSP satellite delivering RF energy to the surface can be used in a “hitchhiker” configuration, where the same RF downlink used to provide power to ground users can also be used as a coherent source of that RF energy for bistatic radar implementations. SBSP satellites used as RF sources for bistatic radar applications possess advantages over and above those afforded by more traditional satellites (e.g., GEO communication satellites, and GPS). Initially, SBSP bistatic systems will be able to operate at much higher effective isotropic radiated power (EIRP) than other spaceborne sources, providing orders of magnitude higher illumination of the surface, resulting in much higher signal to noise ratio (SNR), which allows detection of targets with much lower radar cross sections and minimizes an already lower threat from surface jammers. Instead of relying on coincidental illumination from more traditional spaceborne sources, SBSP RF illumination can be directed to specific tactical areas of interest, providing an “on-demand” capability as an adjunct to the SBSP’s primary power transmission mission.
Aerospace/Industrial Base

SBSP is key to US aerospace – boosts R&D and employment
NSSO, National Security Space Office, ‘7, (October 10th 2007, “Space‐Based Solar Power: As an Opportunity for Strategic Security,” http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)
        

FINDING: The SBSP Study Group found that SBSP directly addresses the concerns of the Presidential Aerospace Commission which called on the US to become a true spacefaring civilization and to pay closer attention to our aerospace technical and industrial base, our “national jewel” which has enhanced our security, wealth, travel, and lifestyle. An SBSP program as outlined in this report is remarkably consonant with the findings of this commission, which stated: The United States must maintain its preeminence in aerospace research and innovation to be the global aerospace leader in the 21st century. This can only be achieved through proactive government policies and sustained public investments in long‐term research and RDT&E infrastructure that will result in new breakthrough aerospace capabilities. Over the last several decades, the U.S. aerospace sector has been living off the research investments made primarily for defense during the Cold War…Government policies and investments in long‐term research have not kept pace with the changing world. Our nation does not have bold national aerospace technology goals to focus and sustain federal research and related infrastructure investments. The nation needs to capitalize on these opportunities, and the federal government needs to lead the effort. Specifically, it needs to invest in long‐term enabling research and related RDT&E infrastructure, establish national aerospace technology demonstration goals, and create an environment that fosters innovation and provide the incentives necessary to encourage risk taking and rapid introduction of new products and services. The Aerospace Commission recognized that Global U.S. aerospace leadership can only be achieved through investments in our future, including our industrial base, workforce, long term research and national infrastructure, and that government must commit to increased and sustained investment and must facilitate private investment in our national aerospace sector. The Commission concluded that the nation will have to be a space‐faring nation in order to be the global leader in the 21st century—that our freedom, mobility, and quality of life will depend on it, and therefore, recommended that the United States boldly pioneer new frontiers in aerospace technology, commerce and exploration. They explicitly recommended hat the United States create a space imperative and that NASA and DoD need to make the investments necessary for developing and supporting future launch capabilities to revitalize U.S. space launch infrastructure, as well as provide Incentives to Commercial Space. The report called on government and the investment community must become more sensitive to commercial opportunities and problems in space. Recognizing the new realities of a highly dynamic, competitive and global marketplace, the report noted that the federal government is dysfunctional when addressing 21st century issues from a long term, national and global perspective. It suggested an increase in public funding for long term research and supporting infrastructure and an acceleration of transition of government research to the aerospace sector, recognizing that government must assist industry by providing insight into its long‐term research programs, and industry needs to provide to government on its research priorities. It urged the federal government must remove unnecessary barriers to international sales of defense products, and implement other initiatives that strengthen transnational partnerships to enhance national security, noting that U.S. national security and procurement policies represent some of the most burdensome restrictions affecting U.S. industry competitiveness. Private‐public partnerships were also to be encouraged. It also noted that without constant vigilance and investment, vital capabilities in our defense industrial base will be lost, and so recommended a fenced amount of research and development budget, and significantly increase in the investment in basic aerospace research to increase opportunities to gain experience in the workforce by enabling breakthrough aerospace capabilities through continuous development of new experimental systems with or without a requirement for production. Such experimentation was deemed to be essential to sustain the critical skills to conceive, develop, manufacture and maintain advanced systems and potentially provide expanded capability to the warfighter. A top priority was increased investment in basic aerospace research which fosters an efficient, secure, and safe aerospace transportation system, and suggested the establishment of national technology demonstration goals, which included reducing the cost and time to space by 50%. It concluded that, “America must exploit and explore space to assure national and planetary security, economic benefit and scientific discovery. At the same time, the United States must overcome the obstacles that jeopardize its ability to sustain leadership in space.” An SBSP program would be a powerful expression of this imperative. 
Satellite Survivability

Plan enables quick satellite launch 

Ramos 2000 (Kim Ramos is an Air Force Major. SOLAR POWER CONSTELLATIONS IMPLICATIONS FOR THE UNITED STATES AIR FORCE April 2000 http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA394928&Location=U2&doc=GetTRDoc.pdf PB

As outlined in Air University study Spacecast 2020, the rapid launch and deployment of satellites is required to comply with the United States National Military Strategy concept of reconstitution. Reconstitution for space is the ability to launch satellites for “unanticipated system failures … [due to hostile actions] and multiple area coverage requirements, [which] … require the immediate placement of satellites into orbit.”21 Solar power satellites enable reconstitution with unmanned aerial vehicles performing the same functions as satellites, as mentioned previously, and through enabling smaller satellites. One of the difficulties in achieving small satellites is the fact that power generation takes up about 25% of the weight of a satellite.22 Satellites launched without onboard power generation would be smaller and receive power on orbit from a solar power satellite. Solar power satellites enable reconstitution with unmanned aerial vehicles with unlimited loiter time for immediate deployment for a warfighter, and by reducing the size of satellites which facilitates rapid launches.

The plan is key to satellite survivability

Ramos 2000 (Kim Ramos is an Air Force Major. SOLAR POWER CONSTELLATIONS IMPLICATIONS FOR THE UNITED STATES AIR FORCE April 2000 http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA394928&Location=U2&doc=GetTRDoc.pdf PB

Small satellites not only fulfill the reconstitution requirement but also meet other requirements for smaller, faster, and cheaper satellites. Typically weighing less than 250 kg, and designed for one mission, “quick checkout and rapid launch,” small satellites offer advantages over larger satellites, which are more expensive, cost more to put in orbit, and take longer to build.23 Small satellites are good candidates for imagery, and some types of communications.24 Constellations of small satellites serve another purpose. They have reduced vulnerability and 18 increased survivability compared to single satellites. Powering small satellites with energy beamed from a solar power satellite further reduces their size, cost, and launch requirements.

Plan increases satellite maneuverability- that’s key to survivability

Ramos 2000 (Kim Ramos is an Air Force Major. SOLAR POWER CONSTELLATIONS IMPLICATIONS FOR THE UNITED STATES AIR FORCE April 2000 http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA394928&Location=U2&doc=GetTRDoc.pdf PB

One of the vulnerabilities of satellites is that they lack maneuverability. Orbit changes are possible but the amount of station keeping fuel limits these maneuvers. Unscheduled orbital maneuvers for, supported warfighters, on-orbit station keeping, or avoiding an anti-satellite weapon, reduce the life expectancy of satellites. The New World Vistas study concluded, “technologies to substantially enhance survivability are …maneuvering technologies…enabled by the technologies of high generation power in space.”25 Moreover, the report stated that electrical propulsion and solar power satellites would enable maneuvering for survivability, station keeping, and repositioning to meet warfighter requirements.26

India Add On

SPS specifically would create a sustainable US – India alliance

Prokerala 10 (Prokerala News, Indian newspaper, 9/13/10 “India-US space-based solar power programme urged” http://www.prokerala.com/news/articles/a166716.html)

Noting that SBSP can be "the next major step in the Indo-US strategic partnership", the 174-page report says the launch of such a potentially revolutionary programme can begin with a joint statement by Prime Minister Manmohan Singh and US President Barak Obama during the latters visit to New Delhi in November. Besides helping to “solve the linked problems of energy security, development and climate change”, the SBSP will provide an opportunity for India to use its successful space programme while shaping a future peaceful space regime, Garretson said. He has proposed a three-tiered programme, moving from basic technology and capacity building to a multi-lateral demonstrator and ultimately to an international commercial public-private-partnership entity to supply commercial power in the 2025 timeframe. The report concludes that SBSP “does appear to be a good fit for the US domestic, Indian domestic and bilateral agendas, and there are adequate political space and precursor agreements to begin a bilateral program".
India cooperation solves international cooperation, market potential, and cost cutting

Garretson 10 (Peter A Garretson, a Council on Foreign Relations (CFR) International Fellow in India, and a Visiting Fellow at the Institute for Defence Studies and Analyses (IDSA) New Delhi. He is an active duty Air Force officer on sabbatical as an Air Force Fellow. He was previously the Chief of Future Science and Technology Exploration for Headquarters Air Force, Directorate of Strategic Plans and Programs, and is a former DARPA Service Chiefs’ Intern, and former Los Alamos National Laboratory (LANL) Service Academy Research Associate. He is a published author on Space Grand Strategy, and is a recipient of the National Space Society’s (NSS) Space Pioneer Award., August 2010 “SKY’S NO LIMIT”http://www.idsa.in/sites/default/files/OP_SkysNoLimit.pdf)

Firstly, India is the only major state where a Head of State has not only suggested space solar power as a goal for its space agency, but also expressed an interest in international cooperation. Second, as already noted above, there is considerable momentum in the Indo-US strategic partnership, with key components–space, energy, climate change, high tech, aviation, and dualuse strategic technologies and defence cooperation–already in place with vibrant dialogue. Third, India’s need for power and development is acute, likely considerably more acute than other potential partners which makes it potentially a more motivated partner, and a linked effort also promises a tremendous ultimate market potential. Fourthly, the success of space solar power will depend partly on low-cost manufacture. In the time frame when space solar power will come of age, perhaps 15 years in the future, even as other manufacturing and labour markets age and face decline, India is projected to be in the midst of its demographic dividend, with the largest working age population of any country on earth.4 Finally, and significantly, in a breakthrough project like space solar power where an international regulatory framework is required, the influence of a historically normative power representing the developing world and its equities is a powerful enabler, and without such a partnership a go-it-alone attitude might find the environment and the markets considerably less permissive. Further, the case for technical cooperation with India is quite strong. As already remarked, over the course of nearly a decade, there has been significant momentum to the technical cooperation aspect of the Indo-US strategic partnership and we have finally put in place all the necessary precursor elements for institutional research and development. Cooperation today is principally at a low level because bureaucracies still are not familiar with each other,5 and trust is earned incrementally over time. In the course of this research, there was no indication that there was reason to doubt that such trust and familiarity will be the natural course. India already contributes the largest number of foreign technical students in the US and its diaspora contributes substantially in high tech. As multinationals and successful Indian diaspora choose to return, India is likely to see a significant expansion in the number and type and competence of technical capabilities.
Plan => Space Mil

Key to effective lasers

Ramos 2000 (Kim Ramos is an Air Force Major. SOLAR POWER CONSTELLATIONS IMPLICATIONS FOR THE UNITED STATES AIR FORCE April 2000 http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA394928&Location=U2&doc=GetTRDoc.pdf PB

United States Space Command developed four operational concepts to guide their vision. One of those operational concepts is global engagement. The USSPACECOM Long Range Plan defines global engagement as an “integrated focused surveillance and missile defense with a potential ability to apply force from space.”27 This application of force from space involves holding at risk earth targets with force from space.28 New World Vistas identifies several force application technologies. One of the technological issues associated with developing these space force application technologies is that they all require large amounts of power generation. A solar power satellite can supply the required power. Two technologies in particular would benefit from integration with a solar power satellite, directed energy weapons, such as lasers, and jamming devices. 19 The space-based lasers currently under study accomplish ground moving target indication, and air moving target indication, which would be part of missile defense.29 The main difficulty with the laser is designing a power plant, which can produce the required energy in space without the enormous solar arrays required. By using a solar power satellite to beam power to the laser, this eliminates the problem. Another project, which would benefit from integration with a solar power satellite, is a device, which would beam RF power to a particular geographic location to blind or disable any unprotected ground communications, radar, optical, and infrared sensors.30As with the laser and other directed energy applications, the limiting factor right now is generating enough power in space to energize the RF beam.

The plan is a fantastic opportunity to build space soft power

Rogue 07, Joseph D.: Acting Director of the National Security Space Office [“Space-Based Solar Power as an Opportunity for Strategic Security,” http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf]

The interim review did not uncover any hard show‐stoppers in the international legal or regulatory regime. Many nations are actively studying Space‐Based Solar Power. Canada, the UK, France, the European Space Agency, Japan, Russia, India, and China, as well as several equatorial nations have all expressed past or present interest in SBSP. International conferences such as the United Nations‐connected UNISPACE III are continually held on the subject and there is even a UN‐affiliated non‐governmental organization, the Sunsat Energy Council, that is dedicated to promoting the study and development of SBSP. The International Union of Radio Science (URSI) has published at least one document supporting the concept, and a study of the subject by the International Telecommunications Union (ITU) is presently ongoing. There seems to be significant global interest in promoting the peaceful use of space, sustainable development, and carbon neutral energy sources, indicating that perhaps an open avenue exists for the United States to exercise “soft power” via the development of SBSP. That there are no show‐stoppers should in no way imply that an adequate or supportive regime is in place. Such a regime must address liability, indemnity, licensing, tech transfer, frequency allocations, orbital slot assignment, assembly and parking orbits, and transit corridors. These will likely involve significant increases in Space Situational Awareness, data‐sharing, Space Traffic Control, and might include some significant similarities to the International Civil Aviation Organization’s (ICAO) role for facilitating safe international air travel. Very likely the construction of a truly adequate regime will take as long as the satellite technology development itself, and so consideration must be given to beginning work on the construction of such a framework immediately.
That’s key to the international tolerance of NMD

Maethner 07, Lieutenant Colonel Scott: Chief of Strategy, Doctrine, and Policy at the Peterson Air Force Base [“Achilles’ Heel: Space and Information Power in the 21st Century,”  http://www.schriever.af.mil/shared/media/document/AFD-070906-082.pdf]

Finally, the third element of the Achilles’ Armor strategy consists of the political and diplomatic efforts to sell the program both domestically and internationally. Ultimately, preserving and protecting the space sanctuary is more than an operational or technical problem. Because of the sensitivities involved with space and weapons, Achilles’ Armor will require a “measured and discrete” approach.27 Dr. Dolman’s aggressive terminology and realist outlook that “the strong do what they can and the weak suffer what they must” is frankly too provocative to be productive. Implementing the Achilles’ Armor strategy will require the US to employ both power and prestige. Prestige involves the ability to persuade others to follow. Dr. Robert Gilpin describes power and prestige as the two most important components of control in the international system.28 Prestige, he says, “is the functional equivalent of authority in domestic politics … [together] both power and prestige function to ensure that the lesser states in the system will obey the commands of the dominant state or states.”29 The viability of a controversial concept such as a space-based ballistic missile defense will require significant efforts to build and maintain US prestige in addition to US power. This is especially important considering the present resistance in the international community to follow the American lead in the Global War on Terrorism, and the perceived loss of US credibility associated with recent intelligence failures. Dr. Joseph S. Nye, Jr. claims that in a world of free access to large amounts of information, the credibility of the source as well as the content of the message is essential to getting others to follow one’s lead.30 Dr. Dolman’s notion of America as the benevolent hegemon is less practical if the rest of the world questions American credibility. Creating multilateral support for weapons in space is not impossible and will require a message others are willing to follow.31 Dr. Martha Finnemore points out in her discussion on intervention that “multilateralism legitimizes action by signaling broad support for the actor’s goals.”32 She also states, “norms that fit logically with other powerful norms are more likely to become persuasive and shape behavior.”33 One should be able to apply this logic to the problem of preserving and protecting the space sanctuary. Dolman illustrates that the international nature of the legal regime for outer space “has ostensibly been created on the overarching principle that space is the common heritage of all mankind, and on the norms that no nation should dominate there nor should large-scale military weaponry and activities take place there.”34 Is it possible for the US to build on the existing outer space legal regime by developing support for an enforcement mechanism? Sharing a space-based ballistic missile defense system as a public good with the world would be the first step toward evolving existing norms towards preserving and protecting the medium. Such a strategic move could pay dividends for the US. After all, “true strategic power is the capacity to manipulate shared understanding of rules, norms, and other boundaries that set the parameters of action.”35 

Plan =/> Space Mil

Won’t be perceived as space mil

Parker et al 2009 (A. M. Rubenchik, J. M. Parker, R. J. Beach, R. M. Yamamoto are employees of Lawrence Livermore National Laboratory.  May 4, 2009.  Solar Power Beaming: From

Space to Earth https://e-reports-ext.llnl.gov/pdf/372187.pdf PB
Although the extremely high cost of a space-based solar power system is the most prevalent “barrier to entry”, there are additional issues that should be mentioned. These issues include the perception that these systems orbiting in space could be and would be used for military purposes, engaging airborne targets and land based installations worldwide with its high intensity, coherent laser beam. One minute the system would be beaming coherent laser light to a power generation receiver station and the next minute, it would be shooting down a ballistic missile or satellite in a military application. One way to mitigate this concern is to control the size of the focusing mirror. The mirror must be large enough to produce effective operation of the receiver, yet small enough to limit the focused laser power to less than military requirements
Won’t be a weapon and no perception

Rogue 7 (Joseph D. Rogue is the director of the Pentagon's National Security Space Office Space‐Based Solar Power As an Opportunity for Strategic Security Phase 0 Architecture Feasibility Study Report to the Director, NSSO Interim Assessment Release 0.1 10 October 2007 http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf PB
The physics of electromagnetic energy beaming is uncompromising, and economies of scale make the beam very unsuitable as a “secret” weapon. Concerns can be resolved through an inspection regime and better space situational awareness capabilities. The distance from the geostationary belt is so vast that beams diverge beyond the coherence and power concentration useful for a weapon. The beam can also be designed in such a manner that it requires a pilot signal even to concentrate to its very weak level. Without the pilot signal the microwave beam would certainly diffuse and can be designed with additional failsafe cut‐off mechanisms. The likelihood of the beam wandering over a city is extremely low, and even if occurring would be extremely anti‐climactic. 

The DOD won’t weaponize SSP – better options already exist

NSSO, 8 (National Space Security Office, Space-Based Solar Power Study Group, Ad Astra, “Strategic Importance” Spring 2008, pg. 28, http://www.nss.org/adastra/AdAstra-SBSP-2008.pdf)

When first confronted with the idea of gigawatts of coherent energy being beamed from a space-based solar power (SBSP) satellite, people immediately ask, “wouldn’t that make a powerful weapon?” Depending on their bias that could either be a good thing: developing a disruptive capability to enhance U.S. power, or a bad thing: prolif-erating weapons to space. But the NSSO is not interested in space- based solar power as a weapon. 1. The DoD is not looking to SBSP for new armaments capabilities. Its motivation for study-ing SBSP is to identify sources of energy at a reasonable cost any-where in the world, to shorten the logistics lines and huge amount of infrastructure needed to support military combat operations, and to prevent conflicts over energy as current sources become increasingly costly. 2. SBSP does not offer any capability as a weapon that does not already exist in much less-expensive options. For example, the nation already has working ICBMs with nuclear warheads should it choose to use them to destroy large enemy targets. 3. SBSP is not suitable for attacking ground targets. The peak intensity of the microwave beam that reaches the ground is less than a quarter of noon-sunlight; a worker could safely walk in the center of the beam. The physics of microwave trans-mission and deliberate safe-design of the transmitting antenna act to prevent beam focusing above a pre-determined maximum inten-sity level. Additionally, by coupling the transmitting beam to a unique ground-based pilot signal, the beam can be designed to instantly diffuse should pilot signal lock ever be lost or disrupted. 4. SBSP would not be a preci-sion weapon. Today’s militar-ies are looking for more precise and lower collateral-damage weapons. At several kilometers across, the beam from geostationary Earth orbit is just too wide to shoot indi- vidual targets—even if the intensity were sufficient to cause harm. 5. SBSP is an anti-war capability. America can use the existing technical expertise in its military to catalyze an energy transformation that lessens the likelihood of conflict between great powers over energy scarcity, lessens the need to inter-vene in failed states which cannot afford required energy, helps the world climb from poverty to prevent the spawn of terrorism, and averts the potential costs and disaster responses from climate change. 
It’s less effective than a squirt gun

Pop, 2k – PhD Student, University of Glasgow Law School (Virgiliu, “SECURITY IMPLICATIONS OF NON-TERRESTRIAL RESOURCE EXPLOITATION”, http://www.geocities.com/virgiliu_pop/publications/security.pdf)

Regarding their use as means of causing lethal diseases, it is unlikely that SPSs would become instruments of mass destruction; the small power density of the microwave beam (about ¼ the power density of sunlight) means that, “as a weapon, the SSP is less effective than a squirt gun”19. Foldes agrees, considering that the “[c]apability of SPS to cause radiation damage on the ground is small”20. Moss believes that a SPS “would not violate the dictates of Article 4 as the SPS is not a weapon. The alignment of the microwave beam would always be under positive control from the receiving station and could be quickly shut off should it stray from the precise path of the rectennas. Furthermore, and most importantly, contact with the microwave energy is not lethal. It has no thermal “zapping” qualities like a laser, nor is it ionising like X-ray radiation”21. 

***US Federal Government Key***

Plan is the only way to get the private sector on board – captures the net benefit

National Security Space Office 7 (National Security Space Office Report, 150 person international expert collaboration, 10/10/7 “Space‐Based Solar Power As an Opportunity for Strategic Security” http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)

Several major challenges will need to be overcome to make SBSP a reality, including the creation of low‐cost space access and a supporting infrastructure system on Earth and in space. Solving these space access and operations challenges for SBSP will in turn also open space for a host of other activities that include space tourism, manufacturing, lunar or asteroid resource utilization, and eventually settlement to extend the human race. Because DoD would not want to own SBSP satellites, but rather just purchase the delivered energy as it currently does via traditional terrestrial utilities, a repeated review finding is that the commercial sector will need Government to accomplish three major tasks to catalyze SBSP development. The first is to retire a major portion of the early technical risks. This can be accomplished via an incremental research and development program that culminates with a space‐borne proof‐of‐concept demonstration in the next decade. A spiral development proposal to field a 10 MW continuous pilot plant en route to gigawatts‐class systems is included in Appendix B. The second challenge is to facilitate the policy, regulatory, legal, and organizational instruments that will be necessary to create the partnerships and relationships (commercial‐commercial, government‐commercial, and government‐government) needed for this concept to succeed. The final Government contribution is to become a direct early adopter and to incentivize other early adopters much as is accomplished on a regular basis with other renewable energy systems coming on‐line today.

Even if the private sector makes the satellites NASA makes the receivers, perm solves best. 

EcoFriend 6 (EcoFriend, The main focus of Ecofriend is to highlight latest green technologies, lifestyle trends and help combat global warming among a host of other environmental problems, 3/21/6 “NASA's Solar Powered Satellites to Produce Electricity from Sunlight” http://www.ecofriend.com/entry/nasas-solar-powered-satellites-to-produce-electricity-from-sunlight/)

Space Island Group has come up with an innovative proposal for space-based solar power satellites. Time Warner’s Business 2.0 (B20) magazine highlights on its March 2006 issue the SIG’s plan as part of its cover story, “An Entrepreneur’s Guide to the Galaxy.” It reviews the exploding number of private sector space projects. These solar power satellites will convert sunlight into electricity, then use weak, pollution-free, environmentally safe microwave beams to send that energy down to simple antennas anywhere on Earth. These structures are designed by NASA. It is in the next decade, SIG will begin placing huge, mile-wide sheets of solar cells in earth orbit, as the B20 reports.

CP can’t solve Heg – Private sector lasers are too weak

EcoFriend 6 (EcoFriend, The main focus of Ecofriend is to highlight latest green technologies, lifestyle trends and help combat global warming among a host of other environmental problems, 3/21/6 “NASA's Solar Powered Satellites to Produce Electricity from Sunlight” http://www.ecofriend.com/entry/nasas-solar-powered-satellites-to-produce-electricity-from-sunlight/)

Space Island Group has come up with an innovative proposal for space-based solar power satellites. Time Warner’s Business 2.0 (B20) magazine highlights on its March 2006 issue the SIG’s plan as part of its cover story, “An Entrepreneur’s Guide to the Galaxy.” It reviews the exploding number of private sector space projects. These solar power satellites will convert sunlight into electricity, then use weak, pollution-free, environmentally safe microwave beams to send that energy down to simple antennas anywhere on Earth. These structures are designed by NASA. It is in the next decade, SIG will begin placing huge, mile-wide sheets of solar cells in earth orbit, as the B20 reports.

Federal government backing is key to expansive SBSP
Michael D. Lemonick senior writer at Climate Central, ‘9, (August 16th 2009, “Solar Power from Space: Moving Beyond Science Fiction,” http://e360.yale.edu/mobile/feature.msp?id=2184)
For those reasons, Damphousse supports the idea of coordinated studies by the Pentagon and other agencies — such as NASA and the Department of Energy — that would have a stake in space-based power.  “We might, for example, do some experiments on the International Space Station, which is already up there and generating 110 kilowatts of power from its own solar cells,” he says, “rather than having to send up a dedicated test satellite.”  Such cooperation might appeal to NASA. “I suspect that NASA will start working on energy and on more advanced technology and less on, ‘Let’s get to the moon by 2018,’” says Mankins.  By undertaking some of the research and being an early customer for SBSP, the government could rapidly accelerate development of the technology. Historians of aviation agree that the government’s decision to back air mail played a major role in developing the aircraft industry, leading to technological innovations and economies of scale. The same phenomenon could take an emerging but outlandish-sounding technology and push it into the energy mainstream.
The US must be the leader in SPS development

Cho 07 Dan Cho, staff writer, New Scientist, October 2007. http://www.newscientist.com/article/dn12774-pentagon-backs-plan-to-beam-solar-power-from-space.html
A futuristic scheme to collect solar energy on satellites and beam it to Earth has gained a large supporter in the US military. A report released yesterday by the National Security Space Office recommends that the US government sponsor projects to demonstrate solar-power-generating satellites and provide financial incentives for further private development of the technology.  Space-based solar power would use kilometre-sized solar panel arrays to gather sunlight in orbit. It would then beam power down to Earth in the form of microwaves or a laser, which would be collected in antennas on the ground and then converted to electricity. Unlike solar panels based on the ground, solar power satellites placed in geostationary orbit above the Earth could operate at night and during cloudy conditions.  "We think we can be a catalyst to make this technology advance," said US Marine Corps lieutenant colonel Paul Damphousse of the NSSO at a press conference yesterday in Washington, DC, US.  The NSSO report (pdf) recommends that the US government spend $10 billion over the next 10 years to build a test satellite capable of beaming 10 megawatts of electric power down to Earth. 

The US must take the initiative

Mahan 7/13/11 Rob Mahan, Citizens for Space-Based Solar Power, July 13, 2011. http://c-sbsp.org/2011/07/13/nasas-new-goal-should-be-space-based-solar-power/
The unique aspect of NASA adopting space-based solar power as an overarching goal is that the long-term result would be a revenue positive system owned and operated by the United States of America. We would become a net exporter of clean, virtually unlimited energy.  Prohibitive launch costs are cited as the primary roadblock to space-based solar power today. Let’s come up with an elegant solution, such as a mass driver launch system initially powered by terrestrial solar power and eventually powered by the first space-based solar power satellite. It’s a positive upward spiral. The more power available, the more payload put in orbit and assembled into additional satellites resulting in more power available … and repeat. Once such a self-proliferating system harvests more energy than it uses, the excess energy can be directed into existing or new distribution grids. 

US leadership is the only way to get the international community on board
Hsu 10 Feng Hsu, PhD in Engineering, Former head of the NASA GSFC risk management function, and was the GSFC lead on the NASA-MIT joint project for risk-informed decision-making support on key NASA programs, has over 90 publications and is coauthor of two books and co-chair of several technical committees, 12-2010, “Harnessing the Sun: Embarking on Humanity's Next Giant Leap,” Online Journal of Space Communication, http://spacejournal.ohio.edu/issue16/hsu.html
An major effort led by the U.S. - similar to the 1960s Apollo Project to put a man on the moon - with broad participation from the international community may be what is needed to create, implement and operate a commercial scale SPS system. Please remember, an inherent feature of Solar Power Satellites is their location in earth orbit outside the borders of any individual nation. Their energy will be delivered back to the earth by way of wireless power transmission. WPT applications must be compatible with other uses of the radio frequency spectrum in the affected orbital space. SPS infrastructures must also be launched and delivered into space. International involvement of governments is mandatory for coordinating global treaties and agreements, frequency assignments, satellite locations, space traffic control and other features of space operations to prevent international confrontations. It is imperative that a multi-governmental organization or entity be put in place. For the U.S. - or any single nation - to implement a full-scale SPS project alone will be extremely difficult, if not inconceivable, due to the many political, regulatory and technological reasons stated. However, it is equally important that there be a lead nation providing the necessary leadership in such a complex and interdependent international effort. The various project elements involving multiple government and industry partnerships must be clearly defined. The United States is a logical leader in this area because of the breadth of its technology infrastructure and capability, as well as the magnitude of financial resources available in its industry and financial community. Building, launching and operating a system of Solar Power Satellites in space orbit is going to be a technology and engineering endeavor requiring great human effort and ingenuity. If we can go to the Moon and achieve the splitting of atoms, we can also overcome the inefficiency problems of solar-electric conversion, and we can achieve affordable access to space. We can make Solar Power Satellites a cost competitive source of energy for all of humanity.

Privatization fails – 3 reasons

Rogue 7 (Joseph D. Rogue is the director of the Pentagon's National Security Space Office Space‐Based Solar Power As an Opportunity for Strategic Security Phase 0 Architecture Feasibility Study Report to the Director, NSSO Interim Assessment Release 0.1 10 October 2007 http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf PB
Several major challenges will need to be overcome to make SBSP a reality, including the creation of low‐ cost space access and a supporting infrastructure system on Earth and in space. Solving these space access and operations challenges for SBSP will in turn also open space for a host of other activities that include space tourism, manufacturing, lunar or asteroid resource utilization, and eventually settlement to extend the human race. Because DoD would not want to own SBSP satellites, but rather just purchase the delivered energy as it currently does via traditional terrestrial utilities, a repeated review finding is that the commercial sector will need Government to accomplish three major tasks to catalyze SBSP development. The first is to retire a major portion of the early technical risks. This can be accomplished via an incremental research and development program that culminates with a space‐ borne proof‐of‐concept demonstration in the next decade. A spiral development proposal to field a 10 MW continuous pilot plant en route to gigawatts‐class systems is included in Appendix B. The second challenge is to facilitate the policy, regulatory, legal, and organizational instruments that will be necessary to create the partnerships and relationships (commercial‐commercial, government‐ commercial, and government‐government) needed for this concept to succeed. The final Government contribution is to become a direct early adopter and to incentivize other early adopters much as is accomplished on a regular basis with other renewable energy systems coming on‐line today.
The government is a key mediator

Rogue 7 (Joseph D. Rogue is the director of the Pentagon's National Security Space Office Space‐Based Solar Power As an Opportunity for Strategic Security Phase 0 Architecture Feasibility Study Report to the Director, NSSO Interim Assessment Release 0.1 10 October 2007 http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf PB
A similar problem exists in the private sector. US space companies are used to small launch markets with the government as a primary customer and advocate, and do not have a developed business model or speak in a common language with the energy companies. The energy companies have adequate capital and understand their market, but do not understand the aerospace sector. One requires a demonstrated market, while the other requires a demonstrated technical capability. Without a trusted agent to mediate the collaboration and serve as an advocate for supportive policy, progress is likely to be slow.

Possible mechanism for privatization (contracts)
Dinerman 2007 (Taylor Dinerman is an author and journalist.  Solar power satellites and space radar Monday, July 16, 2007 )http://www.thespacereview.com/article/910/1 PB
The stealthiness and robustness of all these programs, or their successors, would benefit from being able to draw electricity from a set of SPSs in GEO. The solar power satellites themselves would not necessarily have to be owned by the US government. They could be built privately based on a contract that promises that the Defense Department would buy a given amount of power at a predetermined price. This would be similar to the “power by the hour” contracts that are sometimes signed with jet engine manufacturers or the privately-financed initiative that the British RAF has established with a consortium for a new squadron of Airbus refueling tanker aircraft.

***AT: Spending***
Fund reallocation to SPS solves financial problems
Smith 04 Arthur P. Smith Ad Astra Volume 16 Number 1
There is another way to reduce launch costs. In David Criswell's Lunar Solar Power proposal, instead of launching the final components from Earth, manufacturing facilities are sent from Earth to the Moon to build the solar power system components there. And to save even further on launch costs, the solar components stay on the Moon and transmit power directly from there. The initial capital investment is higher than for an Earth-launched system primarily due to the much larger antennas needed to transmit power efficiently from the Moon to Earth, but overall costs per delivered watt should be much lower, and the costs for such an approach are less dependent on reducing launch costs from Earth. Component and launch will not be the only costs. For example we need to learn how to cost-effectively put together very large (kilometer-scale) objects in space. Improved robotics and computational capabilities should make this much less expensive now than was true for the 1970's era designs, but it is another area where we need some experience to be confident in cost estimation. Further R&D in robotics also may be needed. Looking at the major cost areas again, for the wholesale utility market space solar power is currently about a factor of two too expensive with regard to cost of materials and components, and at least a factor of 10 on the launch cost side. Both cost barriers have realistic chances of being overcome in the next decade. The prospects for space-based solar power are at least as bright as for fusion power. These two options were identified as the only long-term sustainable energy sources in a report published in Science magazine in 2002. While space solar power has received essentially no government funding for two decades, fusion gets close to $1 billion per year. The ITER fusion project scheduled for completion in 2014 will cost $5 billion for a research reactor that produces only thermal power. In contrast, a space solar power study by John Mankins presented at the 38th annual International Astronautical Federation conference found some systems with an estimated cost of $6 billion to $8 billion, producing 250 megawatts of electricity available for commercial sale, readily expandable to several gigawatts, and offering a profitable return on investment. With some further research those numbers can likely be improved upon, but the funding has been terminated rather than increased. We already have an immense fusion reactor working for us in our solar system, ultimately responsible for almost all our energy choices. All we really need to do is make better use of it by tapping into it more directly. Any rational energy policy for the United States must support the steps needed to make that happen: increased investment in reducing launch costs, reserving radio frequency spectrum for power transmission, and moving toward an investment of $1 billion per year for a robust and diverse research and development program for space solar power. 

Money is no longer the issue – only reason SPS hasn’t launched is that NASA and the DOE aren’t working together

Hadhazy 9 (Adam Hadhazy, writer for the Scientific American, 4/16/09 “Will Space-Based Solar Power Finally See the Light of Day?” http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day)

Many other technologies relevant to SBSP have made "enormous progress" in recent years, says John Mankins, who led the Hawaiian island test as chief operating officer and co-founder of Ashburn, Va.–based Managed Energy Technologies, LLC. A little over a decade ago, the best photovoltaic efficiency, or sunlight conversion into electricity, was 10 percent, Mankins says; now it can reach 40 percent. And satellite technology has also improved: Autonomous computer systems as well as advanced, lightweight building materials have also made leaps and bounds, he says. Despite such progress, and spending some $80 million, SBSP has not gotten past the U.S. government's drawing board so far. A key reason, Little says: NASA does not do energy, and the U.S. Department of Energy (DoE) does not do space.
SPENDING IS KEY TO SAVE THE ECONOMY AND INCREASE EMPLOYMENT RATES
NYTIMES ‘9( The New York Times Economic section, professional reports on economic and fiscal policy January 6, 2009) < http://www.nytimes.com/2009/01/07/business/economy/07spend.html>

Frightened by the recession and the credit crisis that produced it, the nation’s mainstream economists are embracing public spending to repair the damage — even those who have long resisted a significant government role in a market system. But there is not much agreement yet on what type of spending would produce the best results, or what mix of spending and tax cuts. “We have spent so many years thinking that discretionary fiscal policy was a bad idea, that we have not figured out the right things to do to cure a recession that is scaring all of us,” said Alan J. Auerbach, an economist at the University of California, Berkeley, referring to the mix of public spending and tax cuts known as fiscal policy. Hundreds of economists who gathered here for the annual meeting of the American Economic Association seemed to acknowledge that a profound shift had occurred. At their last annual meeting, ideas about using public spending as a way to get out of a recession or about government taking a role to enhance a market system were relegated to progressives. The mainstream was skeptical or downright hostile to such suggestions. This time, virtually everyone voiced their support, returning to a way of thinking that had gone out of fashion in the 1970s.“The new enthusiasm for fiscal stimulus, and particularly government spending, represents a huge evolution in mainstream thinking,” said Janet Yellen, president of the Federal Reserve Bank of San Francisco. She added that the shift was likely to last for as long as the profession is dominated by men and women living through this downturn.The few sessions that dealt with fiscal policy were packed with economists, mostly from academia. Nearly all argued that public spending can be more effective than tax cuts in getting out of a bad recession. Still, they said the present crisis required, as a tonic, a mix of the two, and they debated what that mix should be, just as President-elect Obama’s transition team is now doing. Their proposals were all over the lot. But at the formal sessions and in more than a dozen interviews, many said that once the recession ended, the nation should not go back to the system that held sway from Ronald Reagan’s election in 1980 to the present crisis. It was one in which taxes, regulation and public spending were minimized. For Peter Gottschalk, a labor economist at Boston College, who earned his Ph.D. in 1973, the transition has not been easy. Keynesian economics, with its emphasis on a government role in the marketplace, was losing its grip when he started his career. Indeed, the present upheaval has been outside the theoretical boundaries of mainstream economics as practiced for a generation by most of the nation’s economists. “Our models are built on the assumption that on average people behave rationally and they do the right thing,” Mr. Gottschalk said, “but this time people did very much the wrong thing. It’s like thinking you have a disease under control and then being hit with a new strain of it.” Since the 1970s, the Federal Reserve has dealt with recessions by lowering interest rates, thus reviving demand by making it less expensive to borrow and to spend. But this time, the credit system is broken, and those who can borrow at relatively low rates are reluctant to spend. That shifts the burden of lifting the economy to fiscal policy, namely the $600 billion to $800 billion mix of tax cuts and spending that the Obama administration and Congress are likely to agree on early this year. Nearly every economist who spoke here agreed that a dollar invested in, say, a new transit system or in bridge repair is spent and respent more efficiently than a dollar that comes to a household in a tax cut. A bigger percentage of the latter is saved, they said. There was concern, however, that the nation lacked enough “shovel ready” projects that could be ramped up quickly, generating jobs. What is more, the economists did not agree on the best projects to pursue. As Mr. Auerbach pointed out, after a generation of ignoring public spending in their research, the nation’s mainstream economists lacked the expertise to help guide the process. “We have not figured out the right course of action,” he said. There were plenty of proposals at the three-day convention. Some argued for a big investment in broadband. Others proposed recruiting young people for two-year stints weather-stripping and upgrading privately owned and public buildings. Still others argued that government should step up subsidies for basic research and product innovation. And Daniel J. B. Mitchell, a professor emeritus at the University of California, Los Angeles, proposed that Washington channel money to cities with the proviso that they purchase municipal buses from General Motors, which makes them, or yellow school buses. The Ford Motor Company manufactures the school bus chassis. “That is a better fiscal stimulus than to bail out the auto companies,” Mr. Mitchell said. No one illustrated the conversion to fiscal stimulus more vividly than Martin Feldstein, a Harvard economist and a well-known conservative who served for a time as a top economic adviser to President Reagan. In a paper, Mr. Feldstein noted that the usual method of reviving the economy — lower interest rates — was failing to work because of “a dysfunctional credit market.” That left fiscal stimulus to offset what he described as a decline of $400 billion a year in consumer spending. “While good tax policy can contribute to ending the recession, the heavy lifting will have to be done by increased government spending,” Mr. Feldstein said. He pushed for big spending, carried out quickly. Among his proposals: replace depleted military supplies and equipment and step up financing for “useful research.” He also said that the shortage of “shovel ready” projects should not be a deterrent in a recession that is likely to last long enough to plan and execute new projects.“It is of course possible that the planned surge in government spending will fail,” Mr. Feldstein said. But he expressed the “hope that the new program of fiscal spending in combination with mortgage market reforms will be sufficient to return the economy to full employment.”    
ONLY REASON WHY STIMULUS FAILED WAS BECAUSE WE DIDN’T SPEND ENOUGH, SPENDING KEY TO ECONOMIC STIMULUS

KRUGMAN ’11 (Professional economic writer for the New York Times 7/10/11) < http://www.nytimes.com/2011/07/11/opinion/11krugman.html?_r=3&partner=rssnyt&emc=rss>
If you were shocked by Friday’s job report, if you thought we were doing well and were taken aback by the bad news, you haven’t been paying attention. The fact is, the United States economy has been stuck in a rut for a year and a half. Yet a destructive passivity has overtaken our discourse. Turn on your TV and you’ll see some self-satisfied pundit declaring that nothing much can be done about the economy’s short-run problems (reminder: this “short run” is now in its fourth year), that we should focus on the long run instead. This gets things exactly wrong. The truth is that creating jobs in a depressed economy is something government could and should be doing. Yes, there are huge political obstacles to action — notably, the fact that the House is controlled by a party that benefits from the economy’s weakness. But political gridlock should not be conflated with economic reality. Our failure to create jobs is a choice, not a necessity — a choice rationalized by an ever-shifting set of excuses. Remember “green shoots”? Remember the “summer of recovery”? Policy makers keep declaring that the economy is on the mend — and Lucy keeps snatching the football away. Yet these delusions of recovery have been an excuse for doing nothing as the jobs crisis festers. Two years ago The Wall Street Journal declared that interest rates on United States debt would soon soar unless Washington stopped trying to fight the economic slump. Ever since, warnings about the imminent attack of the “bond vigilantes” have been used to attack any spending on job creation. But basic economics said that rates would stay low as long as the economy was depressed — and basic economics was right. The interest rate on 10-year bonds was 3.7 percent when The Wall Street Journal issued that warning; at the end of last week it was 3.03 percent. How have the usual suspects responded? By inventing their own reality. Last week, Representative Paul Ryan, the man behind the G.O.P. plan to dismantle Medicare, declared that we must slash government spending to “take pressure off the interest rates” — the same pressure, I suppose, that has pushed those rates to near-record lows. Unemployment soared during the financial crisis and its aftermath. So it seems bizarre to argue that the real problem lies with the workers — that the millions of Americans who were working four years ago but aren’t working now somehow lack the skills the economy needs. Yet that’s what you hear from many pundits these days: high unemployment is “structural,” they say, and requires long-term solutions (which means, in practice, doing nothing). Well, if there really was a mismatch between the workers we have and the workers we need, workers who do have the right skills, and are therefore able to find jobs, should be getting big wage increases. They aren’t. In fact, average wages actually fell last month. Everybody knows that President Obama tried to stimulate the economy with a huge increase in government spending, and that it didn’t work. But what everyone knows is wrong. Think about it: Where are the big public works projects? Where are the armies of government workers? There are actually half a million fewer government employees now than there were when Mr. Obama took office. So what happened to the stimulus? Much of it consisted of tax cuts, not spending. Most of the rest consisted either of aid to distressed families or aid to hard-pressed state and local governments. This aid may have mitigated the slump, but it wasn’t the kind of job-creation program we could and should have had. This isn’t 20-20 hindsight: some of us warned from the beginning that tax cuts would be ineffective and that the proposed spending was woefully inadequate. And so it proved.It’s also worth noting that in another area where government could make a big difference — help for troubled homeowners — almost nothing has been done. The Obama administration’s program of mortgage relief has gone nowhere: of $46 billion allotted to help families stay in their homes, less than $2 billion has actually been spent. So let’s summarize: The economy isn’t fixing itself. Nor are there real obstacles to government action: both the bond vigilantes and structural unemployment exist only in the imaginations of pundits. And if stimulus seems to have failed, it’s because it was never actually tried. Listening to what supposedly serious people say about the economy, you’d think the problem was “no, we can’t.” But the reality is “no, we won’t.” And every pundit who reinforces that destructive passivity is part of the problem.

Tech is cheap and efficient now – money is not a problem

NSS 11 (National Space Society, July 2011 “Space Solar Power May Be within Our Grasp” http://www.nss.org/)

According to National Space Society Director Al Globus, the development of thin-film solar cells may bring the reality of space solar power closer than ever. Solar power originated roughly 50 years ago to power the satellites just beginning to orbit the Earth. From those roots it spawned a terrestrial-based power industry. Ironically, the same technology has, until recently, been prohibitively expensive for space based solar power. Thin-film solar cells are now changing the equation. The terrestrial solar power industry relies upon a type of photovoltaics that uses a crystalline structure. Manufacturing costs of crystalline PV modules over the past few decades has decreased substantially. Combined with the ability to assemble each unit in a modular fashion, crystalline PV is now a viable source of power. Space solar power using crystalline photovoltaics is expensive because the mass is high and launch costs tend to dominate. Industry people measure the effectiveness of a solar cell by its specific power, or output per weight. The unit of measurement is Watts per Kilogram (W/kg). The goal is to achieve 1000 W/kg. Recently, thin-film photovoltaics have exceeded this critical point. Very thin (10-25 micrometers) metallic substrates can achieve and exceed the required specific power targets. According to Globus, this may bring space solar power within our grasp. Thin-film solar cells currently in use in space on the Ikaros solar sail achieve approximately 1,250 w/kg for power generation. However, this does not include the rest of the system (power beaming, ground receivers, etc.). Using current day technology, a thin-film based PowerSat could probably achieve around 275 w/kg. If we assume a reasonable R&D program to develop the basic technologies, it appears that 1,380 w/kg can be achieved in a reasonable time scale.
***AT: Not Feasible ***

Microwaves work – demonstrations prove

Hadhazy 9 (Adam Hadhazy, writer for the Scientific American, 4/16/09 “Will Space-Based Solar Power Finally See the Light of Day?” http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day)

Last year, U.S. and Japanese researchers crossed an important SBSP threshold when they wirelessly transmitted microwave energy between two Hawaiian islands about 90 miles (145 kilometers) apart, representing the distance through Earth's atmosphere that a transmission from orbit would have to penetrate, says Frank Little, associate director of the CSP.
We don’t need any new tech

National Security Space Office 7 (National Security Space Office Report, 150 person international expert collaboration, 10/10/7 “Space‐Based Solar Power As an Opportunity for Strategic Security” http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)

The SBSP Study Group found that Space‐Based Solar Power is a complex engineering challenge, but requires no fundamental scientific breakthroughs or new physics to become a reality. Space‐Based Solar Power is a complicated engineering project with substantial challenges and a complex trade‐space not unlike construction of a large modern aircraft, skyscraper, or hydroelectric dam, but does not appear to present any fundamental physical barriers or require scientific discoveries to work. While the study group believes the case for technical feasibility is very strong, this does not automatically imply economic viability and affordability—this requires even more stringent technical requirements.

It’s an engineering problem, not a tech problem

Rogue 7 (Joseph D. Rogue is the director of the Pentagon's National Security Space Office Space‐Based Solar Power As an Opportunity for Strategic Security Phase 0 Architecture Feasibility Study Report to the Director, NSSO Interim Assessment Release 0.1 10 October 2007 http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf PB
Space‐Based Solar Power is a complicated engineering project with substantial challenges and a complex trade‐space not unlike construction of a large modern aircraft, skyscraper, or hydroelectric dam, but does not appear to present any fundamental physical barriers or require scientific discoveries to work. While the study group believes the case for technical feasibility is very strong, this does not automatically imply economic viability and affordability—this requires even more stringent technical requirements. 

There are no more technical barriers – solves cost

Parker et al 2009 (A. M. Rubenchik, J. M. Parker, R. J. Beach, R. M. Yamamoto are employees of Lawrence Livermore National Laboratory.  May 4, 2009.  Solar Power Beaming: FromSpace to Earth)   https://e-reports-ext.llnl.gov/pdf/372187.pdf PB
In this paper, we will show that modern advances in laser and optical technology have greatly reduced the weight and complexity of the power beaming system, making possible the development of a system that can be delivered into orbit at low cost, and which will deploy and operate automatically. A key attribute of our solar power beaming system is that due to its extremely light weight, the entaire space-based system can be put into Low Earth Orbit (LEO) using a single, commercially available heavy lift launch vehicle. In addition, the system requires no human intervention for deployment and activation in space, and is brought to full operational mode remotely from Earth. These two advances overcome significant cost challenges that have prevented development of space-based solar power concepts from a practical perspective 

Transmission technology now

Foust 2008 (Jeff Foust is the editor and publisher of The Space Review. A step forward for space solar power Monday, September 15, 2008 http://www.thespacereview.com/article/1210/1 PB
Breakthrough or not, what was demonstrated was a milestone in power beaming, an essential technology for SSP. In an experiment performed in May, power was beamed at microwave frequencies from a transmitter atop Haleakala, a mountain on the Hawaiian island of Maui, to a receiver on Mauna Loa, on the neighboring island of Hawai’i, a distance of 148 kilometers. That distance not only set a new record, but also demonstrated that power could be transmitted across a distance roughly equivalent to the depth of the Earth’s atmosphere. The demonstration came about in a rather unconventional way. John Mankins, chief operating officer of Managed Energy Technologies and a long-time advocate of SSP, said shortly after an October 2007 press conference last year where the National Space Security Office released its report on SSP, he got a call from Impossible Pictures, a British film production company working with the Discovery Channel on a new series. Were there any experiments related to SSP that might make for good TV? By January Mankins’ company had signed a contract to perform one such experiment, the power-beaming demonstration. “What we achieved was a first-of-its-kind long-range test of solar-powered wireless power transmission technologies, essentially all of the major system elements that would need to be in a space solar power system,” Mankins said.

We have all the necessary prerequisites to effective SPS

Costa 10 Rebecca Costa, sociobiologist who explains emerging trends in relationship to human evolution, global markets, and new technologies, November 1, 2010, CleanTechnica, http://cleantechnica.com/2010/11/01/can-nasa-save-struggling-america/
It didn’t take long for NASA to realize that renewable energy was the next big frontier. They were also pretty certain the answer would come from the greatest source of clean energy known to man: the Sun — something the folks at NASA felt they knew a little about. So NASA quietly embarked on a program called “space-based solar.” They were determined to solve, once and for all, the growing need for clean, renewable energy, for the American people and every man, woman and child on the planet. Imagine the impact this would have in terms of clean water, hospitals, infant mortality, education and agriculture in even the most remote villages of the world. The idea behind space-based solar was to install solar cells high above the Earth’s atmosphere where the yield is more intense. The energy would be transmitted in the form of diluted, harmless wavelengths to a small satellite dish attached to the roof of every home and business (think satellite TV dish). No more wires or dams or electrical towers strewn across the desert. No more coal-fired plants or nuclear power facilities. No more solar mattresses affixed to our rooftops. No brown outs, power outages or back-up generators. All of them gone, in an instant. Sounds brilliant. But what would you say if I told you that NASA has this technology today? What if I said that NASA has been banging at the door of the U.S. Department of Energy for over a decade and no one will answer. Every time they get a foot in the door they are chastised for “mission creep” and “overreach.” NASA? Those scientists need to stick to pictures of Mars. Time to sound The Watchman’s Rattle: Wake up, America! As China takes the market for solar and wind technology right out of the hands of the DOE (just ask any venture capital firm specializing in clean tech – the writing is on the wall), NASA stands ready for a new mission: to leap-frog the worldwide hunt for renewable energy by initiating a full-scale space-based solar program. We have the technology, we have the resources, we have the need and the will – now all we need is for the Oval Office to run with it. No country has a space agency more knowledgeable, powerful or successful than NASA and the time has come for the United States to leverage this untapped asset. Forget investing in more nuclear power plants or trying to manufacture solar panels and wind generators more cheaply than China. When you can’t compete nose to nose there’s only one thing left to do: change the playing field. And in this case, America owns the field. Space-based solar is alive and well at NASA. According to senior scientists who don’t care to have their 30-year careers at NASA come to an end for spilling the beans, pilot programs could be up an running within one year. That’s right, just one year. Compare this to the four to five years it takes for a single new nuclear plant to become operational. America: stop chasing the market. Get busy getting ahead of it. We have NASA to thank for an opportunity to eclipse every other energy solution here on earth.
No technical barriers to SPS
Solar High 07 – a group of solar power researchers Solar High: Energy for the 21st Century, http://www.nss.org/settlement/ssp/, October 2007
If we want to make solar energy affordable, we must put the collectors in space, where the sun shines 24/7 and the intensity of sunlight is 1,360 W/sq.m., 40% greater than on Earth. The best location is geostationary orbit (GSO, 35,800 km above the equator), where a satellite remains fixed relative to terrestrial sites. The principal components of a power satellite are a large solar array and a microwave transmitter that beams power to an Earth-based receiver called a rectenna (a contraction of ‘rectifying antenna’), where it is converted to standard AC. The continuous, intense sunlight in GSO means that that no energy storage is needed, and that the solar array is a factor of 8 smaller than a similar terrestrial array with the same average output. The benign operating environment, in vacuum and free fall, permits high solar concentration without complex sun- tracking mechanisms and avoids maintenance problems caused by wind, dust, rain, snow or hail. Each satellite will deliver 2 GW to the utility grid, an output similar to a large nuclear plant. There is room in GSO for thousands of them. The microwave flux in the power beam is insufficient to harm aircraft or birds. The rectenna area is a factor of 9 smaller than the terrestrial solar farm that it replaces; it can be located close to the intended load center; and the structure shields the ground underneath from microwaves but is largely transparent to sunlight, so that it can be used for agriculture or other purposes. The technical feasibility of space-based solar power (SBSP) is beyond dispute. PV cells have been used in space for decades, and wireless power transmission has been demonstrated repeatedly, on Earth and in space. NASA and the DOE sponsored an extensive study of the subject in the late 1970s that found no show-stoppers, and this result has been confirmed by several major studies since then. We have been waiting for advances in space technology to reduce costs to a competitive level. That time is now.
The SPS technology is almost good enough already.

NSS 07 NSS, “Space Solar Power Limitless clean energy from space”, October 2007. http://www.nss.org/settlement/ssp/index.htm
The technologies and infrastructure required to make space solar power feasible include:  Low-cost, environmentally-friendly launch vehicles. Current launch vehicles are too expensive, and at high launch rates may pose atmospheric pollution problems of their own. Cheaper, cleaner launch vehicles are needed.  Large scale in-orbit construction and operations. To gather massive quantities of energy, solar power satellites must be large, far larger than the International Space Station (ISS), the largest spacecraft built to date. Fortunately, solar power satellites will be simpler than the ISS as they will consist of many identical parts.  Power transmission. A relatively small effort is also necessary to assess how to best transmit power from satellites to the Earth’s surface with minimal environmental impact. All of these technologies are reasonably near-term and have multiple attractive approaches. However, a great deal of work is needed to bring them to practical fruition. 

SPS is scientifically feasible.

Hadhazy 09 Adam Hadhazy, staff writer for TechNewsDaily, The Scientific American, April 16, 2009. http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day
A satellite that reaps the sun's energy in space and beams it down to Earth for use as electricity may leave the realm of sci-fi and edge closer to reality this week following an energy deal in California  Pacific Gas & Electric Co. (PG&E) has long invested in renewable energy sources, including geothermal, wind and solar. Earlier this week, the utility company reached for the stars in announcing the first-ever deal of its kind: The California power utility, says spokesperson Jonathan Marshall, plans to purchase clean energy generated by a satellite beaming solar power from orbit.  The agreement between PG&E and Solaren Corp., an eight-year-old company based in Manhattan Beach, Calif., still hinges on state regulatory approval. If the deal gets the green light, Solaren must then privately raise billions of dollars to design, launch and operate a satellite as well as an energy-receiving ground station slated for the Fresno County area, says Cal Boerman, director of energy services for Solaren.  The challenges of building this satellite (due to be completed in 2016) and introducing so-called space-based solar power (SBSP) remain formidable. But driven by the urgency of climate change and the lowering costs of solar technology, a growing number of countries and companies believe an energy revolution could be in the offing.  Why bother harvesting solar energy directly from space? It is abundant, and "you can get [this] power 24/7," says Marty Hoffert, an emeritus professor of physics at New York University. Sunlight is some five to 10 times stronger in space, and its shine would reach energy-gathering satellites placed into geostationary (fixed) orbits—the realm of many currently deployed communications spacecraft—more than 99 percent of the time.  SBSP could, according to energy experts, provide constant, pollution-free power—unlike intermittent wind and cloud cover–sensitive ground-based solar, and without the emissions of fossil fuels or radioactive waste from nuclear power. "[SBSP] is a disruptive technology [in that] it could change the whole energy equation," says Frederick Best, director of the Center for Space Power (CSP) at Texas A&M University in College Station, Tex.  The premise (and promise) of SBSP has been considered scientifically feasible since the late 1960s. The basic concept of beaming microwave frequencies to Earth from orbit has already been proved: A fleet of solar-powered communication satellites routinely beam various electromagnetic frequencies to ground receivers, linking cell phone calls or relaying TV signals to rooftop dishes, for example. Converting solar energy beamed from space into electricity in a power grid, however, has not yet been demonstrated.  Space Energy, a Switzerland-based SBSP start-up, aims to change that by deploying a prototype orbiter in the next several years, possibly before Solaren's pilot plant reaches orbit. "You can argue the physics [of SBSP] all day, but you'll only know with a prototype," says Peter Sage, a co-founder of Space Energy, started in 2008.  Last year, U.S. and Japanese researchers crossed an important SBSP threshold when they wirelessly transmitted microwave energy between two Hawaiian islands about 90 miles (145 kilometers) apart, representing the distance through Earth's atmosphere that a transmission from orbit would have to penetrate, says Frank Little, associate director of the CSP. 

SPS is close to being completed

Atkinson 09 Nancy Atkinson, staff writer, Universe Today, February 18, 2009. http://www.universetoday.com/25754/new-company-looks-to-produce-space-based-solar-power-within-a-decade/
Is space-based solar power (SBSP) a technology whose time has come? The concept and even some of the hardware for harnessing energy from the sun with orbiting solar arrays has been around for some time. But the biggest challenge for making the concept a reality, says entrepreneur Peter Sage of Space Energy, Inc., is that SBSP has never been commercially viable. But that could be changing. Space Energy, Inc. has assembled an impressive team of scientists, engineers and business people, putting together what Sage calls “a rock-solid commercial platform” for their company. And given the current looming issues of growing energy needs and climate change, Space Energy, Inc. could be in the right place at the right time. “Although it’s a very grandiose vision, it makes total sense,” Sage told Universe Today. “This is an inevitable technology; it’s going to happen. If we can put solar panels in space where the sun shines 24 hours a day, if we have a safe way of transmitting the energy to Earth and broadcasting it anywhere, that is a serious game changer.” If everything falls into place for this company, they could be producing commercially available SBSP within a decade.  The basic concept of SBSP is having solar cells in space collecting energy from sun, then converting the energy into a low intensity microwave beam, sending it down to Earth where it is collected on a rectenna, and then fed into the power grid to provide electricity. Almost 200 million gigawatts of solar energy is beamed towards the Earth every second, which is more energy than our civilization has used since the dawn of the electrical age. We only need a way to harness that energy and make it usable.  Space Energy, Inc.’s vision is to help create an energy-independent world, and improve the lives of millions of people by bringing a source of safe, clean energy to the planet from space. They are looking to become the world’s leading, and perhaps the first, SBSP enterprise.    “The biggest challenge for SBSP is making it work on a commercial level in terms of bottom line,” said Sage, “i.e., putting together a business case that would allow the enormous infrastructure costs to be raised, the plan implemented, and then electricity sold at a price that is reasonable. I say ‘reasonable’ and not just ‘competitive’ because we’re getting into a time where selling energy only on a price basis isn’t going to be the criteria for purchase.” Currently, there are times in the US when electricity is sold wholesale for close to a dollar a kilowatt during peak usage or times of emergency when power needs to be shipped around the national grid. Sage said SBSP will never be cost comparable with the current going rate of 6 or 7 cents a kilowatt due to the enormous set-up costs.  “We believe we can get it to a reasonable price, a fair market price as the demand for energy increases,” Sage said.  A huge energy gap is looming for our world, and that too, will change the energy game.  According to a white paper written by aerospace engineer James Michael Snead, “The End of Easy Energy and What Are We Going To Do About It,” in order to meet the world’s projected increase in energy needs by 2100 which likely will be at least three times what is being produced today, today’s sustainable energy production must expand by a factor of over 25. Under that scenario, even if the US were to build 70 new nuclear plants, add the equivalent of 15 more Hoover Dams, expand the geothermal capacity by 50 times what it is today, install over a million large land or sea wind turbines covering 150,000 square miles, build 60,000 square miles of commercial solar voltaic farms, and on top of that convert 1.3 billion dry tons of food mass to bio fuels, still only 30% of the power needs would be filled by 2100, or perhaps even earlier.  “Looking at every single technology we can as a civilization to try and fill the energy gap in a clean and resourceful, sustainable way, technologies like SBSP have to be made to work,” said Sage.  He says this is an important point. “We’re not setting ourselves up to compete with coal, or nuclear, or ground based solar or wind. I don’t want to pick a fight with any of those industries saying that we’re trying to take a piece of their pie. What we’re saying is that right now, from a responsible perspective in terms of being a good steward for the environment, we need to look at every single source of energy that we can get our hands on, primarily green, and develop it regardless, because we’re going to need it. SBSP is one of the few forms of energy that has the ability to be base-load, i.e., 24-7, and it’s the only form of energy that can be broadcast on demand.” The first phase of Space Energy, Inc.’s plan is to launch a small prototype satellite into low Earth orbit. “This will help validate the numbers we are speculating on at this point, but also validate several different aspects of what SBSP can do,” said Sage. “From a successful demonstration, we are hoping to close power purchase agreements with one of several entities we are in discussions with at present. And on the strength of that we should be able to put the first commercial satellite in orbit.”  With regards to the timetable, Sage was hesitant to commit to a schedule. “As timetables go, everything needs to be flexible, but we are looking to close the financing for the demonstrator during the first quarter of this year (2009). The demonstrator is a 24 to 36 month project and, from there, we will start the commercial build-out of the main satellite, which could take up to four years to be operational.”  That’s an aggressive schedule. But Sage said since their plan is being driven from a commercial basis, they can run their operation differently than government agencies who don’t necessarily operate with the bottom line in mind. “Our board members and entrepreneurial group certainly have a lot of experience running commercial entities. We know what we’re doing. We’re in a market that we hope to pioneer, and everyone feels confident that we have what it takes. We certainly have the passion, vision and enthusiasm to make this happen.” What are the biggest hurdles to overcome in this project? “If you would have asked me that question a few months ago,” Sage replied, “I would have said a combination of meeting the right people who could understand the vision and scope of what it is what we’re doing, and raising the initial financing for the demonstrator. Those hurdles, at this point, really seem to be taken care of. The more we have our technical teams talk with investors, the more people understand that we’re real and this isn’t some sort of Star Trek giggle factor. Right now, with the level of due diligence that’s been done not only on SBSP itself, but with ourselves as a commercially viable entity, we’re on the forefront of many people’s agenda in terms of how to move this forward. We see a straight path to making this a reality.”  
All the necessary SPS technology already exists

Cox 11 William Cox, retired supervising prosecutor for the State Bar of California, MWC News, March 23, 2011. http://mwcnews.net/focus/analysis/9477-the-race-for-space-solar-energy.html
The technology currently exists to launch solar-collector satellites into geostationary orbits around the Earth to convert the Sun’s radiant energy into electricity 24 hours a day and to safely transmit the electricity by microwave beams to rectifying antennas on Earth.
***Demonstration Good***
One demonstration is enough to evaluate SPS and get international support

Matsuoka & Collins 4 (Hideo Matsuoka & Patrick Collins, writers for Space Future presenting at 4th International Conference on Solar Power from SPACE, 7/2004 “Benefits of International Cooperation in a Low Equatorial Orbit SPS Pilot Plant Demonstrator Project”http://www.spacefuture.com/archive/benefits_of_international_cooperation_in_a_low_equatorial_orbit_sps_pilot_plant_demonstrator_project.shtml)  

As discussed above, operation of a 10 MW pilot plant in low equatorial orbit is on the critical path to evaluating the potential of space-based solar power systems to supply environmentally clean electric power to the Earth. The largest such project to date is "SPS 2000", which currently faces the daunting challenge of 100% automatic assembly in orbit. However, with cooperation by ESA and RSA in providing crewed intervention by using the new capability to launch Soyuz rockets from Kourour, this problem could be overcome. The start of crewed Soyuz operations from Kourou could therefore be the key step in realising a timely equatorial pilot plant. Another direction in which international collaboration in the project could be usefullly expanded is to include participation by both India and China. The system redesign that would be necessary to make it suitable for crewed intervention would be a good opportunity to combine with the redesign necessary to enable India and China to participate.

Demonstration is key – gets funding and solves technical risk

David 7 (Leonard David, Special Correspondent for Space.com, 9/19/7 “Space Based Solar Power Fuels Vision of Global Energy Security” http://www.space.com/4371-space-based-solar-power-fuels-vision-global-energy-security.html)
As current director of the SBSP study for the National Security Space Office, Smith said that demonstrations of beamed energy from space – utilizing both breadboard lab tests and by using space assets – are vital. One possibility is to extrapolate meaningful lessons from signal transmissions by already orbiting communication satellites, he said, be they U.S. assets or experiments done with partners elsewhere around the world. An orbiting SBSP demonstration spacecraft must be a useful tool, Smith added, to deliver energy while retiring science questions and identifying risk areas for next phase SBSP development. Conceptually, a locale to receive test broadcasts of beamed energy from space could be Creech Air Force Base in Indian Springs, Nevada, he noted.
If the US leads the effort, other countries will join
NSS 07 National Space Society, “Space-Based Solar Power As an Opportunity for Strategic Security” October 2007. http://www.nss.org/settlement/ssp/library/nsso.htm
The SBSP Study Group concluded that space-based solar power does present a strategic opportunity that could significantly advance US and partner security, capability, and freedom of action and merits significant further attention on the part of both the US Government and the private sector.  The SBSP Study Group concluded that while significant technical challenges remain, Space-Based Solar Power is more technically executable than ever before and current technological vectors promise to further improve its viability. A government-led proof-of-concept demonstration could serve to catalyze commercial sector development.  The SBSP Study Group concluded that SBSP requires a coordinated national program with high-level leadership and resourcing commensurate with its promise, but at least on the level of fusion energy research or International Space Station construction and operations.  The SBSP Study Group concluded that should the U.S. begin a coordinated national program to develop SBSP, it should expect to find that broad interest in SBSP exists outside of the US Government, ranging from aerospace and energy industries; to foreign governments such as Japan, the EU, Canada, India, China, Russia, and others; to many individual citizens who are increasingly concerned about the preservation of energy security and environmental quality While the best chances for development are likely to occur with US Government support, it is entirely possible that SBSP development may be independently pursued elsewhere without U.S. leadership. 
U.S. leadership is vital to attracting private investment – the political commitment is a crucial signal
Moore 2k  

Taylor Moore, MA in energy and resources from the University of California at Berkeley “Renewed Interest in Space Solar Power”, EPRI Journal, 3/22, Factiva

Criswell = director of the Institute for Space Systems Operations at the University of Houston.
David Criswell unabashedly favors a major U.S. and international commitment to develop solar power plants on the moon. "The lunar solar approach could be initiated at a fast pace within the current U.S. expenditures on civilian and defense space activities. Private funding would be attracted after power delivery to Earth at commercial levels, say tens of megawatts, has been demonstrated and the essential legal and political commitments have been made. The United States must lead the international community If the economic growth of developing nations can be accelerated by clean, low-cost electricity, then the world potentially can be a much more attractive place for everyone."

Plan solves – catalyzes private action
NSSO 2007, SBSP Study Group, 2007, 10 October 2007, (National Security Space Office, Space-Based Solar Power, As an Opportunity for Strategic Security, Phase 0 Architecture Feasibility Study, http://www.acq.osd.mil/nsso/solar/SBSPInterimAssesment0.1.pdf)

Finding: The SBSP Study Group found that a small amount of entry capital by the US Government is likely to catalyze substantially more investment by the private sector. This opinion was expressed many times over from energy and aerospace companies alike. Indeed, there is anecdotal evidence that even the activity of this interim study has already provoked significant activity by at least three major aerospace companies. Should the United States put some dollars in for a study or demonstration, it is likely to catalyze significant amounts of internal research and development. Study leaders likewise heard that the DoD could have a catalytic role by sponsoring prizes or signaling its willingness to become the anchor customer for the product. These findings are consistent with the findings of the recent President’s Council of Advisors on Science and Technology (PCAST) report which recommended the federal government “expand its role as an early adopter in order to demonstrate commercial feasibility of advanced energy technologies.”
***Inherency***

Now is key – only way we get SPS in the next 10 years. 

Solar Feeds 8 (Solar Feeds, solar news company, 7/28/8 “Solar Power From Outer Space Could Reduce Fossil Fuel Dependence” http://www.solarfeeds.com/cleanbeta/2622-solar-power-from-outer-space-could-reduce-fossil-fuel-dependence) 

Rising fuel costs have spurred some pretty wacky ideas. One that maybe isn’t so crazy is harvesting solar power from space. While the idea isn’t new NASA and The US Department of Energy studied it throughout the 1970sâ€”the time has come when it might not be too expensive to start pursuing it. Pravna Mehta, the director of India operations for Space Island Group, a company working to develop solar satellites, thinks space energy has excellent potential. According to his vision, satellites would electromagnetically beam solar energy to ground-based receivers, where the energy would be converted to electricity and transferred to power grids. Since satellites in high Earth orbits are unaffected by earth’s shadows, the energy would be available every day without fail. Unfortunately, it may be awhile before we see any concrete results from this idea. While a 2007 Pentagon report encourages the development of space power, Charles Miller of the Space Frontier Association estimates that it will only be possible within the next ten years if we act now.

***AT: Clean Coal DA***

AT: Clean Coal

There’s no clean coal – it’s either cheap or clean but neither situation is feasible as an alternative energy

Walsh 9 (Bryan Walsh, writer for Time science section, 1/10/9 “Exposing the Myth of Clean Coal Power” http://www.time.com/time/health/article/0,8599,1870599,00.html)

If you paid any attention to last year's Presidential campaign, you'll remember ads touting the benefits of "clean coal" power, sponsored by the industry group American Coalition for Clean Coal Electricity. (The ads featured lumps of coal plugged into an electrical cord.) Designed in part to respond to the growing green campaign against coal power — which accounts for about 30% of U.S. carbon emissions — the ads promised high-tech and eventually carbon-free power, emphasizing coal's low cost compared to alternatives, its abundance in America and its cleanliness. The "clean coal" campaign was always more PR than reality — currently there's no economical way to capture and sequester carbon emissions from coal, and many experts doubt there ever will be. But now the idea of clean coal might be truly dead, buried beneath the 1.1 billion gallons of water mixed with toxic coal ash that on Dec. 22 burst through a dike next to the Kingston coal plant in the Tennessee Valley and blanketed several hundred acres of land, destroying nearby houses. The accident — which released 100 times more waste than the Exxon Valdez disaster — has polluted the waterways of Harriman, Tenn., with potentially dangerous levels of toxic metals like arsenic and mercury, and left much of the town uninhabitable. (See TIME's special report on the environment.) More than two weeks after the spill, workers and machines are still trying to clear the estimated 5.4 million cubic yards of coal ash from around the plant. The breach "is an environmental catastrophe that reveals not only the dangers of burning coal and mismanaging coal combustion waste, but also the need for federal regulation," said Steven Smith, executive director of the Southern Alliance for Clean Energy, at a Senate hearing on the spill on Jan. 8. After Kingston, coal may be considered many things — but it's hard to see how "clean" could be one of them. That's because, even putting aside climate change–accelerating carbon dioxide, coal remains a highly polluting source of electricity that has serious impacts on human health, especially among those who live near major plants. Take coal ash, a solid byproduct of burned coal. A draft report last year by the Environmental Protection Agency (EPA) found that the ash contains significant levels of carcinogens, and that the concentration of arsenic in ash, should it contaminate drinking water, could increase cancer risks by several hundred times. A 2006 report by the National Research Council had similar findings. "This is hazardous waste, and it should be classified as such," says Thomas Burke, an environmental risk expert at Johns Hopkins University who has studied the health effects of coal ash. But the ash isn't currently classified as hazardous waste. Though the EPA in the past has come close to imposing stricter rules on the treatment of coal ash, the agency has repeatedly backed down in the face of opposition from utilities and the coal industry. As a result, hundreds of coal plants around the U.S. are allowed to dump their leftover sludge in unlined wet ponds like the one used by the Kingston facility. Not only does that raise the risk of accidents like the Kingston spill, but the toxins in the ash could seep into the soil or groundwater, contaminating drinking water supplies. Environmentalists would prefer federal regulations that require ash to be buried in lined landfills that would prevent leakage. "You can't talk about clean coal without dealing with this problem," says Eric Schaeffer, the director of the Environmental Integrity Project, which just came out with a new report finding that there are nearly 100 other largely unregulated wet dumps like the Kingston facility across the U.S. In reality, we can't really talk about clean coal — it doesn't exist. Though the coal industry is right to point out that it has improved filters on coal plants, sending less traditional pollutants like sulfur dioxide and mercury into the air, the toxic waste that remains behind is only growing. The biggest advantage of coal power has been cost — in most cases, it remains much cheaper than cleaner alternatives like wind, solar or natural gas. But the cheapness of coal depends on the fact that external costs — climate change, or the health impacts of air and water pollution from coal — remain external, paid for not by utilities or coal companies but society as a whole. The coal industry itself estimates that taking better care of fly ash could cost as much as $5 billion a year — and if the government imposed a tax or cap on carbon dioxide, the price of coal would certainly rise. "For all the money the industry has spent to mislead the public, [Kingston] shows that there really is no such thing as clean and cheap coal in the U.S," says Bruce Nilles, the director of the Sierra Club's National Coal Campaign. That's not entirely true. As we grapple with global warming, coal can be cheap or it can be (somewhat) clean. But the sea of ash in Tennessee shows it can't both, and that's a reality we need to face as we plot America's energy future.

Even if we manage to get clean coal extraction techniques kill the environment and miners

Biggers 8 (Jeff Biggers, writer for the Washington Post, 3/2/08 “'Clean' Coal? Don't Try to Shovel That.” http://www.washingtonpost.com/wp-dyn/content/article/2008/02/29/AR2008022903390.html)

Clean coal: Never was there an oxymoron more insidious, or more dangerous to our public health. Invoked as often by the Democratic presidential candidates as by the Republicans and by liberals and conservatives alike, this slogan has blindsided any meaningful progress toward a sustainable energy policy. Democrats excoriated President Bush last month when he released a budget calling for more -- billions more -- in funds to reduce carbon emissions from coal-burning power plants to create "clean coal." But hardly a hoot could be heard about his proposed cuts to more practical investments in solar energy, hydrogen fuel and home energy efficiency. Meanwhile, leading Democrats were up in arms over the Energy Department's recent decision to abandon the $1.8 billion FutureGen project in eastern Illinois, planned as the first coal-fired plant to capture and store harmful carbon dioxide emissions. Energy Department officials, unlike politicians, had to confront the spiraling costs of this fantasy. Orwellian language has led to Orwellian politics. With the imaginary vocabulary of "clean coal," too many Democrats and Republicans, as well as a surprising number of environmentalists, have forgotten the dirty realities of extracting coal from the earth. Pummeled by warnings that global warming is triggering the apocalypse, Americans have fallen for the ruse of futuristic science that is clean coal. And in the meantime, swaths of the country are being destroyed before our eyes. Here's the hog-killing reality that a coal miner like Burl or my grandfather knew firsthand: No matter how "cap 'n trade" schemes pan out in the distant future for coal-fired plants, strip mining and underground coal mining remain the dirtiest and most destructive ways of making energy. Coal ain't clean. Coal is deadly. More than 104,000 miners in America have died in coal mines since 1900. Twice as many have died from black lung disease. Dangerous pollutants, including mercury, filter into our air and water. The injuries and deaths caused by overburdened coal trucks are innumerable. Yet even on the heels of a recent report revealing that in the last six years the Mine Safety and Health Administration decided not to assess fines for more than 4,000 violations, Bush administration officials have called for cutting mine-safety funds by 6.5 percent. Have they already forgotten the coal miners who were entombed underground in Utah last summer? Above ground, millions of acres across 36 states have been dynamited, torn and churned into bits by strip mining in the last 150 years. More than 60 percent of all coal mined in the United States today, in fact, comes from strip mines. In the "United States of Coal," Appalachia has become the poster child for strip mining's worst depravations, which come in the form of mountaintop removal. An estimated 750,000 to 1 million acres of hardwood forests, a thousand miles of waterways and more than 470 mountains and their surrounding communities -- an area the size of Delaware -- have been erased from the southeastern mountain range in the last two decades. Thousands of tons of explosives -- the equivalent of several Hiroshima atomic bombs -- are set off in Appalachian communities every year.
***AT: Russia Oil DA***

Thumper: SBSP technology has already been purchased by US companies and is being developed (too little to solve the aff)

Adam Hadhazy, writes for Scientific American, ‘9 (April 16th 2009, “Will Space-Based Solar Power Finally See the Light of Day?,” http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day)
Pacific Gas & Electric Co. (PG&E) has long invested in renewable energy sources, including geothermal, wind and solar. Earlier this week, the utility company reached for the stars in announcing the first-ever deal of its kind: The California power utility, says spokesperson Jonathan Marshall, plans to purchase clean energy generated by a satellite beaming solar power from orbit. The agreement between PG&E and Solaren Corp., an eight-year-old company based in Manhattan Beach, Calif., still hinges on state regulatory approval. If the deal gets the green light, Solaren must then privately raise billions of dollars to design, launch and operate a satellite as well as an energy-receiving ground station slated for the Fresno County area, says Cal Boerman, director of energy services for Solaren. The challenges of building this satellite (due to be completed in 2016) and introducing so-called space-based solar power (SBSP) remain formidable. But driven by the urgency of climate change and the lowering costs of solar technology, a growing number of countries and companies believe an energy revolution could be in the offing.
Massive oil price shock by 2012

Dave Cohen, writes for countercurrents.org, 6/30 (“Brace Yourselves For The Next Oil Price Shock,” June 30th 2011, http://www.countercurrents.org/cohen300611.htm)
Looking at the oil supply & demand fundamentals, next year looks like an accident waiting to happen. If economic growth in emerging economies remains on track, and that is a big If, the next oil price shock will occur in 2012. Dave Rosenberg recently put the odds of America going into recession in 2012 at 99%, but I doubt he had oil in mind when he said that. On the current path, oil is set to hit $150/barrel next summer. Take an economy in recession, add in oil prices well in excess of $100/barrel, and what do you get? Let's briefly review the fundamentals. Here's the Energy Information Administration's current outlook (STEO, June 7 edition). EIA projects that total world oil consumption will grow by 1.7 million barrels per day (bbl/d) in 2011, which is about 0.3 million bbl/d higher than last month's Outlook, primarily because of higher forecasts of consumption for electricity generation in China, Japan, and the Middle East. Projected world consumption increases by 1.6 million bbl/d in 2012, unchanged from last month's Outlook. Projected supply from non-OPEC countries increases by an average of about 0.6 million bbl/d in 2011 and 0.5 million bbl/d in 2012. EIA expects that the market will rely on both a drawdown of inventories and increases in production from both OPEC and non-OPEC countries to meet projected demand growth. These daunting numbers—1.7 million barrels-per-day in 2011, 1.6 million barrels-per-day in 2012—portend a demand shock just like the one the world experienced in 2006-2007. The key phrase is a drawdown of inventories. This is precisely what happened prior to the oil shock of 2008. If you are forecasting that new oil demand will be met by depleting global stocks, you are already acknowledging that supply can not meet that demand. The EIA can't just come out and say that, of course. If the mother of all oil price shocks is coming, the situation in Libya will loom larger with each passing month. Despite rumors to the contrary, the world has yet to replace the shut-in oil in Libya. The EIA says this about Libya— While OPEC crude oil production declines 0.4 million bbl/d in 2011 because of the disruption forecast to Libyan production, OPEC non-crude liquids production grows by 0.6 million bbl/d. EIA expects the world crude oil market will continue to tighten in 2012, with forecast OPEC crude oil production increasing by 0.7 million bbl/d and OPEC non-crude production growing by 0.4 million bbl/d. This is typical government sleight-of-hand. OPEC crude oil production (on average) will be down 0.4 million bbl/d in 2011, and if it increases 0.7 bbl/d in 2012, our net gain is 0.3 million bbl/d in 2012, assuming the Libyan oil remains shut-in. Right now it looks like the production disruption will be protracted, despite NATO bombing runs. Non-crude liquids production refers to natural gas liquids. If you're lucky, you can get some "natural" gasoline from refining these liquids, but you won't get any middle distillates—diesel—at all. Gas liquids are used primarily in the petrochemicals industry. Speaking of precious diesel fuel, the EIA's This Week In Petroleum had some scary things to say about China's demand for it in Chinese Oil Demand 101: The Role of Electricity. It helps to remember that coal, rather than oil, accounts for a larger share of China's energy mix, in contrast with the United States and other mature, industrialized nations, which tend to be, primarily, oil economies... Past experience shows that even temporary shifts in the Chinese power generation mix from coal to oil can result in surprisingly large increments in apparent oil consumption. Thus, in 2003-2004, Chinese oil demand spiked when electricity shortages occurred as the country lacked sufficient capacity to generate needed power. Faced with chronic brownouts and blackouts, or merely concerned with the potential for electricity shortfalls, many end-users turned to back-up generators, and ramped up their purchases of diesel to fuel them, or simply to keep as a precaution in the event that those oil-fired generators came in use. Similar issues were at play in 2007-2008, when a growing wedge between market-based coal prices and state-regulated electricity prices made it uneconomical for some utilities to produce electricity, again resulting in shortages. In response, the state implemented new rates and pricing mechanisms in late 2008, which alleviated economic pressures to some extent. The economic downturn also helped mitigate shortages at the time... Already middle distillates (diesel) account for the lion's share of Chinese oil demand (unlike the United States, where gasoline plays that role). One of the consequences of the expected uptick in Chinese oil demand for electricity generation this summer will be to further increase diesel's share of the Chinese demand barrel. On a positive note, steep increases in Chinese refining capacity this year will boost China's capacity to produce these needed middle distillates domestically. In recent years, China has moved very close to Japan as the world's largest importer of Middle East crude oil. At the same time, as China's refining capacity has grown both larger and more complex, its ability to extract middle distillates from those relatively low-quality grades has substantially increased. Never underestimate the role middle distillates play in driving crude oil prices. If diesel is in great demand, and clearly it will be given the Chinese scenarios laid out above, the "best" oil which provides the highest quantities of this product via the refining process is also in great demand. If there isn't enough of it to go around, prices spike. Ethanol substitutes for gasoline. At large scales—just about anything bigger than the gas tank of Willie Nelson's bus—nothing substitutes for diesel. At the level of abstraction presented here, that's all you need to know. China's thirst for diesel fuel is unrelenting, and will easily overwhelm their ability to refine it from domestically produced crude. There were global diesel shortages in 2007-2008, and we are well on the way to having them again next year. The lost Libyan light sweet crude is "good" oil in the sense that you get lots of gasoline and diesel when you refine it. Although I could bring a lot more supporting evidence to bear, all things being equal, a major oil price shock is coming in 2012. Just as in 2007-2008, the skyrocketing price will be driven by a demand shock and a supply situation incapable of meeting it. Unlike this latest "mini-shock" driven by the Libyan situation and speculation in the oil markets, the price shock to come will be the real deal.

Oil shocks are coming – their argument is backwards

Steven R. Kopits, heads the New York office of Douglas-Westwood, energy business consultants, ’11 (Counter Currents, “An Oil Shock In 2012?,” Feburary 14th 2011, http://www.countercurrents.org/kopits140211.htm)
Certainly, oil prices have surged on the back on strong demand, of which some is structural, and some transient. The northern hemisphere has seen a strikingly cold winter, leading to increased heating oil usage. And the global economy is recovering from a deep recession, with demand bouncing off the recessionary trough. These are, to an extent, passing events. But in many respects, increased prices fundamentally reflect an oil demand that is increasing faster than supply. Indeed, the recent growth of demand has been described as "astonishing". While it is not unexpected from our perspective, demand growth is still impressive. According to the EIA, world petroleum liquids consumption was up 2.8 million b/d, that is 3.2 percent, in the three months through January 2011, compared to the same three months a year earlier. While this is a high number, it is not unprecedented. In the twelve years to 1972, world oil consumption increased by 30 million b/d, representing 150% demand growth over the period and 2.7 million b/d average annual demand growth. And demand increased by 7-8 million b/d in the three years of recovery following the oil shock of 1973 and the 2001 recession. (These recessions were arguably the most comparable to the recent one. After 1973, the western world was still continuing the process of motorization, and thus demand recovered quickly. This was also true after 2001, when China first made its impact on global oil markets.) Today, as after 1973 and 2001, the pace of motorization continues—indeed, has accelerated—in the developing world, and thus demand growth at a pace of 2.5 million b/d / year through 2012 should not be surprising. Nor should oil demand growth compared to other energy sources be a surprise. Natural gas and coal consumption increased by 3.2 percent and 5.1 percent per annum, respectively, from 2002 through 2008, the start of the recession. It is hard to imagine that oil consumption would forever lag other fuel sources if the oil were available. And available it was in 2010. According to the EIA, the oil supply increased by 2.1 million b/d in the three months through Jan. 2011, compared to the same period a year earlier. Non-OPEC liquids contributed 1 million b/d to this, consisting primarily of the US (+0.4 million b/d), China (+0.3), FSU (+0.3), Brazil (+0.2), and India (+0.1), offsetting production declines, notably in the North Sea (-0.4) and Mexico (-0.2). The balance of the increase came from OPEC, with natural gas liquids (NGL‘s) contributing nearly 1 million b/d and crude a lowly 0.2 million b/d. Still, over the period, supply lagged demand by 635,000 b/d over the last three months compared to a year earlier, and it shows in prices, which have risen $8 / barrel over the period. What should we expect prospectively? The forecasts of the IEA, EIA and OPEC fall into the 1.4-1.7 million b/d range for oil demand growth for 2011. But the IEA and EIA expectations were perhaps a million barrels low last year, and they may be low again by a similar amount going forward. Based on both technical and historical analysis, demand growth in the 2.4 million b/d range for 2011 and 2012 seems more likely. The chart shows the difference between our and the EIA‘s respective views. The EIA sees a break in the recent trend line, with growth in 2011 and 2012 literally half that of 2010, the first full year of economic recovery. By contrast, we think that the recovery will pick up speed this year and that no material break in activity will occur in the developing world, notably China. Thus, demand pressures in the coming two years are anticipated to be similar to 2010, and similar to the recoveries of comparable recessions in the past. As a consequence, our forecast is higher than that of the EIA. By the end of 2012, the difference between our forecast and that of the EIA totals 1.75 million b/d, with peak demand hitting 92 million b/d in some months. On the supply side, the EIA‘s outlook appears plausible. In 2011 and 2012, OECD production is set to decline almost across the board, albeit only slightly. The FSU will be essentially flat, and Brazil adds modestly to "other Non-OECD" supply. Brazil should, and Azerbaijan and Kazakhstan could, conceivably post better numbers than forecast. But overall the EIA numbers appear defensible. As a consequence, OPEC must increase production to meet incremental demand, and the EIA sees OPEC crude oil production capacity rising by 0.7 million b/d in 2011, and a similar amount in 2012. The lion‘s share of this is presumably Iraq; thus, the EIA supply side forecast depends on Iraq posting two stellar years back to back. This could fairly be considered optimistic—Iraq increased production by 0.3 million b/d in 2010—but not impossible. Iraq‘s contribution, however, is fully valued. With our outlook for demand running ahead of the EIA and our supply outlook aligned, presumably the difference would be made up from reductions in spare capacity as OPEC lifts output. And in OPEC, only Saudi Arabia matters. As of January 2011, Saudi represented 78%—3.65 million b/d—of OPEC and, as a practical matter, global production reserves. How much of this capacity actually exists? During the oil price spike of 2008, Saudi Arabia never committed the last million barrels of its nominal capacity. Many observers, including the author, believed that the Kingdom lacked the capacity—it withheld nothing from the market. By this measure, Saudi excess capacity could be only 3 mbpd or perhaps a bit less today. How will the Kingdom commit this reserve? Many observers believe that Saudi will never pump more than 10 million b/d—only 1.4 million b/d more than its produces today. This belief is based on history: Saudi production has never sustained above 10 million b/d. Some doubt that the Saudi‘s can lift production volumes, and indeed, recent Wikileaks documents cast doubt on Saudi reserves and production limits. Neither of these arguments is entirely convincing. True, much of new developments in the Kingdom are related to either heavy, sour, or offshore crude, enhanced oil recovery, or natural gas. None of these is suggestive of a country in which one could stick a straw in ground and draw light sweet crude without effort. However, when the Saudis were pushed prior to the recession, they were able to add nearly two million barrels of capacity is relatively short order and at comparatively modest cost. Saudi Arabia is no longer an Iraq—an under-developed resource—but with 260 billion barrels of proved reserves, the Kingdom still a formidable producer capable of lifting production if its national interests so dictate. However, the Saudis, having produced aggressively for more than half a century, can envision the future, perhaps seventy years from now, when Saudi Arabia‘s resources will be largely depleted. If Saudi is not yet half way through its oil resources, it is close enough to appreciate that they are finite. This perspective may have led King Abdullah to command in 2008 to "leave it in the ground, by Allah, our children will need it." As a result, the Kingdom may be reluctant to increase production. It is certainly fair to posit that the Saudis would prefer higher prices to higher volumes, and the current environment looks likely to provide them. Both these factors would encourage the Kingdom to limit production. Is then, Saudi Arabia‘s nominal spare capacity to be taken at face value? No one, probably not even the Saudis, know for sure. However, for policy purposes, a conservative policy would assume that the Saudis will not exceed 10 million b/d, and based on history, an effective capacity of more than 11 million b/d should not be assumed. Thus, effective spare capacity in the global system should be considered 1.4 - 2.4 million b/d less than the 4.65 million b/d currently reported by the EIA. Consequently, it may not be more than 2.25 – 3.25 million b/d, in essence as much as global growth in demand last year. This is not much. Further, if we pair reduced spare capacity with increased demand, then effective surplus capacity is consumed at a brisk pace. By the middle of 2012, spare capacity could be as low as 1 million b/d, or even less, if the Saudis decide to limit production at 10 million b/d. To a certain extent, these developments could be forestalled by inventory drawdowns, and indeed, the EIA forecasts inventory draws averaging a quarter million barrels a day in 2012 to sustain spare production capacity. Such draws are not unprecedented or unusual in themselves, but they are another factor suggesting tight markets. In any event, when surplus capacity falls below one million b/d, an oil shock cannot be precluded. Thus, in the better case, the world is facing tight oil markets in 2012; in the worst case, the country may be heading into another oil shock and recession. For policy makers, this has a number of implications. For starters, it suggests that Saudi Arabia will have a material influence on the 2012 US elections. The Kingdom will be able to create constricting oil prices not only by withholding production, but by releasing it too slowly. Therefore, the nature and quality of US relations with the Kingdom will matter. It also suggests that an oil shock is likely by 2013, even if the US is lucky enough to escape one in 2012. Such shocks are typically associated with recessions, which would imply increased unemployment, surging budget deficits and possibly more pressure on housing prices and the financial sector. Policy analysts need to run the numbers, to anticipate potential fallout and look to mitigate adverse effects to the extent possible.

Saudi Arabia won’t flood the market – declining oil reserves

Matthew Wild, Energy Bulletin Writer, ’11 (Counter Currents, “Oil ‘Demand Has Met Supply’ – Saudi Arabia (via Wikileaks),” February 13th 2011, http://www.countercurrents.org/wild130211.htm)

Wikileaks may have told us what we already knew – that Saudi oil reserves are greatly inflated – but the reports also portray leaders of the highly secretive petro-state feeling “under the gun” as they strive to move their economy away from dependence on oil. Four diplomatic cables made public earlier this week, reporting meetings between Saudi oil officials and representatives of the US between 2007 and 2009, have generated headlines that reserves have been overestimated by as much as 40 per cent. But taken as a whole, the documents are particularly interesting because they show leaders of both nations know “sufficient challenges” lie ahead. The Saudis appear increasingly fearful of the future – in turn, unsure of their ability to produce enough oil to maintain the price system, concerned about a runaway market for oil that does not follow the economics of supply and demand, and then worried about their own lack of diversification into other areas. Between the lines you can sense the growing dilemma: having to deal with the increasing costs of flushing oil out of mature fields just to keep in the game and the expenses of a ballooning, energy-hungry population, while all the while they would rather be investing in new industries – not to mention agriculture – that can take the kingdom into a sustainable future. Over this period the Saudi officials go from worrying about other people’s demand destruction to asking for US help moving their industry away from oil dependence. That’s quite the turnaround. As those that deny the importance of the releases strive to point out, suggestions of hyped reserves are nothing new. The late, great Matt Simmons had been saying just that ever since the 2005 publication of Twilight in the Desert, which despite occasional bursts of hyperbole cited an array of incontrovertible engineering reports. Yet anyone denying the importance of this Wikileaks information must overlook both the both the level of detail and the theatrical timing of their release – coinciding with Egyptian demonstrators overthrowing their own dictator, speculation over what is the next Middle Eastern domino to fall and recriminations about US intelligence failure regarding the region. The markets are jittery enough about oil supply as it is. But first, a look back in time. Taking the cables in chronological order, we first read of aNovember 20, 2007 meeting between US Consul General John Kincannon and Dr Sadad al-Husseini, recently retired executive vice president for exploration and production at Saudi Aramco. This states: Al-Husseini, who maintains close ties to Aramco executives, believes that the Saudi oil company has oversold its ability to increase production and will be unable to reach the stated goal of 12.5 million b/d of sustainable capacity by 2009. While stating that he does not subscribe to the theory of ‘peak oil,’ the former Aramco board member does believe that a global output plateau will be reached in the next 5 to 10 years and will last some 15 years, until world oil production begins to decline. Additionally, al-Husseini expressed the view that the recent surge in oil prices reflects the underlying reality that global demand has met supply, and is not due to artificial market distortions. According to al-Husseini, the crux of the issue is twofold. First, it is possible that Saudi reserves are not as bountiful as sometimes described and the timeline for their production not as unrestrained as Aramco executives and energy optimists would like to portray. It’s interesting to note that al-Husseini felt demand for oil could only push prices higher, as “recent oil price increases are not market distortions but instead reflect the underlying reality that demand has met supply (global energy supply having remained relatively stagnant over the past years at approximately 85 million barrels/day).” He appears to have seen the 2008 price spike coming. He also apparently wanted the American leadership to know the full story, and begin to make a transition away from oil: He stated that the IEA's expectation that Saudi Arabia and the Middle East will lead the market in reaching global output levels of over 100 million barrels/day is unrealistic, and it is incumbent upon political leaders to begin understanding and preparing for this ‘inconvenient truth.’ The next diplomatic cable in the batch, written about a May 6, 2008 meeting with Prince Abdulaziz bin Salman bin Abdulaziz Al-Saud in the light of runaway oil prices, contains a telling Saudi refusal to open the spigots. “Contrary [to] a few months ago, Prince Abdulaziz promised no relief on production or pricing. He told the Energy Attache that the Ministry was ‘extremely worried about demand destruction’ in the U.S. as a result of the latest financial crisis indicators.” Next up on Wikileaks is a report following a meeting in June of that year, reviewing that the oil market was not responding in the way that traditional economics would predict through the mechanism of supply and demand. This is because governments around the world are forced to subsidize petroleum costs in the wake of food inflation: Market analysts in Riyadh point out widespread petrol subsidies in China, India, and the Middle East ensure price feedback mechanisms are broken; they therefore predict crude demand will continue to rise there. Governments are abandoning plans to roll back petrol subsidies in the face of escalating food inflation. Our contacts are concerned languishing refining margins are driving down refinery utilization. Recession may be the one brake on crude prices in the near term, but our contacts are divided on its impact. Their crude price forecasts range between $90 and $150/barrel. By November 2009 the world had fallen into recession, and the Saudis found themselves “confronting a number of difficult challenges,” according to the fourth diplomatic cable. While it has managed to weather the international financial crisis, Saudi officials are keenly aware of the need to foster economic development quickly to provide jobs for its rapidly growing population (more than 2% per year). They are also anxious to diversify the base of the economy away from its current predominant reliance on hydrocarbons, which directly provide close to 50% of GDP and indirectly account for much of the rest of Saudi industry. Saudi officials understand the challenges they face, including the need to make Saudi education more relevant to today's workplace and the need to increase the role of women in the economy, both of which are controversial in the socially conservative Kingdom. Saudi officials are looking to the U.S. to help them meet these challenges, both through increased engagement at the government level, including educational exchanges, and more Foreign Direct Investment, particularly in energy, high tech, and manufacturing. Saudi officials strongly welcomed the President's Cairo speech and its promise of greater outreach, which provides a good context for your visit. Saudi officials feel under the gun, as they are aware that a number of other countries are years ahead of them in pursuing the same strategy. Putting it all together, then, we have the Saudis saying in 2007 that oil “demand has met supply” and prices would climb. When this apparently came to fruition the following year, they were unwilling (probably unable) to increase production, saying this would not work as “price feedback mechanisms are broken.” They clearly link the world’s need for oil-at-any-cost with the soaring price of food. Speaking in 2008, they foresaw a coming recessionary drop in the price of oil, but forecast future prices getting back to $90 - $150 per barrel. By the following year, they felt even this price would not guarantee the kingdom’s future, and actually appealled to the US for investment in “in energy, high tech, and manufacturing” to overcome their reliance on oil. The Saudis are holding onto a rising balloon, and they know it. Their state is being crushed between parasitical princes enjoying an unbelievably lavish lifestyle and a growing population burning through oil like there’s no tomorrow. The playboy princes lack the wherewithal to lead the transition, while the masses can are now begining to realize that autocratic regimes across the Middle East are not as resistant to change as their own royal family would have them believe. According to Iranian President Mahmoud Ahmadinejad, there is “a new Middle East materializing,” free of the United States and Israel – of course, said while trying to block protest in his own country with house arrests and intimidation. And it appears Opec cannot pump more oil to take the heat out of the situation. As the Canadian Globe & Mail newspaper reports, “With political tensions in Egypt roiling global crude markets, Opec producers are unwilling to boost supplies until bulging global inventories are reduced, a tough stance that will provide little relief from prices that have hit two-year highs.” (This report goes on to mention that al-Husseini has been distancing himself from the Wikileaks reports, “saying he was merely distinguishing between proven reserves and the broader category of ‘resources in the ground,’ and that he proved to be wrong in his pessimism about Aramco’s ability to increase production.”) All this points to an uncertain immediate future for oil prices, according to an insightful report in Foreign Policy. It contrasts two Saudi Arabian oil estimates from 2007: the public statement that the kingdom has 388 billion barrels of recoverable crude oil reserves, and al-Husseini’s private view that “the country's figures in general are wildly overblown, and that it is headed for a production peak around 2020, followed by a slow decline.” (He actually reportedly suggested "a global output plateau will be reached in the next 5 to 10 years.") The item continues: The issue is pivotal. Put simply, the price of oil -- the price you are paying at the pump, indeed the cost of everything in your home -- is wholly determined by what oil traders think Saudi reserves and production capability really are. As an example, oil plunged yesterday to its lowest price of the year -- $87.87 a barrel -- when Saudi Arabian Oil Minister Ali al-Naimi suggested that the kingdom will put new oil supplies on the market to compensate for any uptick in global demand. The question of Saudi Oil reserves, even if we think we know the answers, remains central to our own economies. It’s more than just the physical size of reserves, as the matter includes how fast the Saudis can bring oil to market, and whether they even do – oil set aside for home consumption never makes it that far, for example. It is also linked to the cost of food, and with it, the security of governments across the globe.

Oil reserves will peak soon

Tom Whipple, retired government analyst and has been following the peak oil issue for several years, ’10 (Counter Currents, “The Peak Oil Crisis: 2011 – A Pivotal Year?,” December 30th 2010, http://www.countercurrents.org/whipple301210.htm)

Wall Street is getting nervous. As oil prices continue to creep up and as more evidence accumulates that the age of ever-growing energy production and economic growth is coming to an end, a specter is haunting the great investment banks and brokerage houses of New York. For five years now Wall Street and its chorus in the financial media have ignored or denied that global oil production has reached a plateau after 150 years of steady growth. Those who did admit to a problem were quick to assert that the markets would find substitutes first in the form of endless quantities of coal waiting to be exploited and more recently 100 years' worth of shale gas would come seamlessly to the rescue. The nervousness of course is that once global energy production starts to decline, capitalism as we have known it for the last few centuries will no longer be the same. While some new form of an economic system will evolve, the transition is likely to be long and painful. Many, if not most, jobs in the financial industry will simply melt away. Hence, for many, putting off the fateful day when we have to admit the inevitable is much preferred solution. The events of 2008 when oil shot up briefly to $147 a barrel and the global economy trembled for months are still fresh in many minds. The western world's banking system and Detroit had to be bailed out by the increasingly insolvent U.S. and European governments. Had not oil prices quickly reversed as demand for oil products faltered and oil plunged to $32 a barrel, we would have been living in a different world right now. As we enter 2011, the denials that significant change is coming continue. Oil prices continue to rise, but until recently they have been met with the idea oil that could go up a bit more, but certainly not enough to damage the economic recovery. Oil may get to over $100 a barrel shortly it certainly will not go much further. In the last few weeks, however, a few as yet faint voices in the media have been adding a sentence or two to the effect that all might not be as well as hoped. So where are we? A few weeks ago the most ominous news of year came out of Beijing when it was announced in muted voice that from here on out China's coal production would probably not be growing much further. Chinese coal, of course, is among the miracles of our time. Starting at around 100 million tons per year when Mao Zedong took over the country, by the turn of the century annual production had increased to 1 billion tons. Then production really took off with output climbing to circa 3.2 billion tons a decade later. With oil production faltering and production of much of the world's industrial output shifting to China, it was this steady increase in coal production that fueled China's and therefore much of the world's economic growth for the last decade. Now, with this final surge in the world's production of fossil fuels coming to an end the outlook for the global economy changes dramatically. Beijing, which is wedded to achieving an annual GDP growth of 8-10 percent, is already stepping up its imports of coal and is vigorously pursuing means of locking up as much foreign fossil fuel resources as the foreigners are willing to sell. If Beijing is unsuccessful in increasing its coal imports to the extent needed in the next few years, then it is likely to turn to increasing imports of oil and LNG. The IEA says that during 2010 global demand for oil grew by 2.5 million barrels a day (b/d) and reports that during the 3rd quarter the annual rate of demand increased to a "giddy" 3.3 million b/d. As rates of growth in consumption this fast obviously cannot go on much longer in the face of very slow to flat increases in production, the IEA is saying that the increase in demand in 2011 will slow to an average of 1.3 million b/d. Just to support the 3rd quarters increase in demand, global stockpiles have been dropping by 1.3 million b/d. Thus far Saudi Arabia, which is the only country claiming substantial surplus production capacity, has shown little inclination to increase production. Trends for the next few months do not suggest that a major drop in demand is yet in sight. The northern hemisphere from Chicago through Europe to Japan is gripped by some unusually cold weather which will guarantee higher oil and coal consumption. China is still beset by widespread coal shortages and the accompanying power outages which guarantees demand for imported coal and oil to run auxiliary power generators will stay high. Some are already saying that the IEA's forecast of a 1.3 million b/d increase for next year is much too low. The big unknown for the coming years is the size and availability of OPEC's spare capacity. If much of the 5 or 6 million b/d of productive capacity that OPEC claims to have in reserve does not really exist or cannot be opened in a timely manner, then much higher oil prices seem likely by spring. This, of course, will reduce demand again and we are off on another cycle of falling demand, more economic damage, and eventually lower prices. No matter what happens, 2011 is shaping up to be an interesting year - it could just be a pivotal one.
The US only uses oil in 2% of electricity production
Culverco, Company that specializes in Education public outreach programs for electric, natural gas, and water utility companies, electricity generation and distribution, ‘5 

(2005, “Electricity Generation and Distribution,” http://www.culverco.com/sse/more/electricity_gen.html)

The majority of electricity used in the U.S. is generated from power plants that burn fossil fuels (coal, oil, and natural gas) to heat water and make steam. The highly pressurized steam is directed at the blades of turbines to make them spin. Coal, oil, and natural gas are known as fossil fuels because they were formed from the fossilized remains of animals or plants that lived long ago. Long ago, even before the dinosaurs, these plants and animals died and settled to the bottom of lakes and oceans to be covered over by sand and mud. Over millions of years, the earth's pressure and heat converted their remains into coal, oil, and natural gas. Coal is extracted from the ground at large mines. Coal is used to generate about half of the electricity used in the U.S. Natural gas and oil are obtained through wells drilled deep in the earth. Natural gas is used to generate about 10 percent of the electricity used in the U.S., and oil is used to generate about two percent of electricity used in the U.S. The U.S. depends on natural gas for about 24% of its total primary energy requirements.

SBSP inevitable but it won’t solve the aff – NASA proves

Dan McCue, Journalist for renewable energy magazine, 7/12 (Renewable Energy Magazine, 7/12/2011, “Japan continues to pursue dream of solar power harvested from space,” http://www.renewableenergymagazine.com/energias/renovables/index/pag/pv_solar/colleft/colright/pv_solar/tip/articulo/pagid/16323/botid/71/)

Of course, Japan isn’t the first country to consider the viability of the space-based collection of solar energy, nor is it the only country doing so now.The concept, alternatively known as space-based solar power (SBSP) or satellite solar power system (SSPS), first gained currency in the late 1960s.Then, in 1973, Dr. Peter Glaser was granted a US patent number for his method of transmitting power over long distances using microwaves from a very large antenna (up to one square kilometre) on the satellite to a much larger one, now known as a rectenna, on the ground. Glaser’s work (he was then vice president of a firm called Arthur D. Little Inc.) caught the attention of the US space agency NASA, which asked Glaser and ADL to take the lead on a broader study.While that study identified several barriers to the concept – including the expense of putting the required materials in orbit and the lack of experience on projects of this scale in space -- space-based solar power collection nevertheless showed enough promise to merit further investigation.Between 1978 and 1981, the US Congress authorized the Dept. of Energy and NASA to jointly investigate the concept, a study that became known as the Satellite Power System Concept Development and Evaluation Program.Although that project was discontinued, interest in the space-based harvesting of solar power revived in the late 1990s, and in 1997 NASA was directed to take a fresh look at the concept.Two years later, NASA began its Space Solar Power Exploratory Research and Technology program (SERT). The group concluded that space solar power concepts were no longer the stuff of science fiction as the price of sending such a system, while still enormous, had come down considerably, and knowledge of solar power had advanced considerably since the 1960s.“Space solar power may well emerge as a serious candidate among the options for meeting the energy demands of the 21st century,” the study committee said.In all the US is estimated to have spent about $80 million to explore the possibilities of a space based solar system.Japan entered the fray 15 to 20 years ago, after researchers at its National Space Development Agency of Japan (NASDA), the Institute of Space and Astronautical Science (ISAS) and some of its top university first proposed the country seriously consider solar as the way to meet its future energy needs.Many of the first research projects undertaken by those entities involved microwave transmission, including the effects of the environment on the microwaves and how the microwaves impacted the environment. NASDA and ISAS were merged into JAXA in 2003.More recently, Europe’s Astrium, an aerospace subsidiary of the European Aeronautic Defence and Space Company (EADS), announced that it too is developing new systems and technologies for transferring orbital solar energy to Earth.For all that activity, however, there are still those who, like Dr. Pete Worden, a participant in the NASA studies, maintain that space-based solar is about five orders of magnitude more expensive than solar power gathered by panels in a desert, with a major cost being the transportation of materials to orbit.Dr. Worden said as a result all possible solutions are merely speculative, and would not be available for decades at the earliest.“Some people often say that,” Fujita said. “We explain that SSPS can supply solar power to the earth even at night and in rainy or cloudy day, while solar panel on the earth can not supply solar power in the same situation.“SSPS can supply solar power to the earth more steadily than solar panel on the earth,” he said.The Japanese realize the cost of building the solar station in orbit would be prohibitive at the moment, and that’s one reason for the methodical, but ceaseless work on the project.“There are many technical challenges in order to realize SSPS,” Fujita said. “The main technical problems to solve are how to assemble such a large structure, increasing of efficiency of electrical equipment like the solar battery and the generator of microwave, and decreasing the cost of transportation.”The first step in bringing the plans to fruition will be the launch in around 2020 of the Japanese Experiment Module (JEM) of the International Space Station. The module will be fitted with equipment that will beam electricity to Earth.But getting from there to having a full-blown orbiting space solar system operational by around 2035 won’t be easy. Like any other project needing government funding to go on, JAXA’s SSPS project requires a regular renewal of support from Japanese officials.“In the case of JAXA, that means the project can be carried out only if the budget for the project is accepted by the government,” Fujita said, explaining that once all demonstration tests are completed, a board with be assembled to review the project in terms of its feasibility, its cost and the perceived importance of the project.“If the board judge that the plan is appropriate and the budget is ensured, the government accepts this project,” he said.“If commercial SSPS is realized, I think not only the solar power industry but also the space industry will become very active,” he added.
Russia is transitioning to a mineral based economy now – it will use it to hold onto power 

Nicholson 7 (Alex Nicholson, Reporter for the Associated Press, 8/14/7 “Metal is the latest natural resource bonanza for Russia” International Herald Tribune)

Since President Vladimir Putin came to power in 2000, oil and natural gas have fueled Russia's economic rebirth, creating a generation of young Russian billionaires. Now metal is the latest natural resource bonanza for Russia. The rise of the industry has delighted investors but has caused disquiet among foreign security analysts. Some fear Moscow might use its vast mineral wealth as a tool for coercive diplomacy, the way many believe the Kremlin has used oil and gas supplies to punish former Soviet nations that lean toward the West. As the output of Chinese and Indian factories surged last year, the price of nickel jumped 64 percent to an average of $24,155 per ton on the London Metal Exchange, more than doubling Norilsk Nickel's profits. While the price has retreated from a high of more than $50,000 per ton in May, it now trades at around $29,000 a ton. Workers like Dmitriyev have benefited. Wages at Norilsk rose 40 percent in April, and Norilsk's smelter workers now earn about $1,500 a month - triple the national average. But the big winners at Norilsk are the company's two 40-something shareholders, Vladimir Potanin and Mikhail Prokhorov. In the past year, their personal fortunes more than doubled, to more than $13.5 billion each, according to Forbes magazine. Russia's top five metals magnates - including Potanin and Prokhorov - saw their combined value jump 70 percent last year, to $66 billion, Forbes said. Through Norilsk, these two men control half of the world's output of palladium, which is used in catalytic converters, and one fifth of its nickel, which is a crucial ingredient in stainless steel. Prices have risen sharply for most metals that Russia produces, not just nickel. Copper is up 30 percent this year. Average aluminum prices rose 36 percent last year and the metal is trading 8 percent above the 2006 average. Iron ore prices have doubled in the past three years. Meanwhile, low electricity rates and wages in Russia have made mining companies more profitable than their competitors abroad. The mineral wealth of Russia has few rivals. A local legend says that as God scattered riches around the world, his hands froze when he came to Norilsk and he dropped everything that he was carrying. Record profits have driven a wave of acquisitions. Of the $9.5 billion spent on acquisitions by Russian companies last year, metals companies accounted for 84 percent, according to the magazine Russian Mergers & Acquisitions. This year, that figure could double. In June, Norilsk acquired control of a Canadian mining operation, LionOre, in a $6.4 billion deal - the largest-ever Russian purchase overseas. The deal adds nickel mines and processing plants in Australia, South Africa and Botswana to the company's portfolio. Norilsk also controls Stillwater Mining of Montana, the only U.S. platinum and palladium miner. This year it paid $408 million for the Cleveland-based OM Group's nickel assets in Australia and Finland. Created to strengthen Stalin's Soviet Union, Norilsk Nickel - like so many Soviet mammoths - was sold for a song by President Boris Yeltsin to politically connected bankers in the 1990s. But analysts praise Potanin and Prokhorov for streamlining a sprawling, debt-laden colossus into a modern multinational. The company controls mines and refineries in eight countries and employs tens of thousands of workers across the globe. But it is just one of Russia's metals titans. More than 12 percent of global aluminum output comes from the privately owned UC Russian Aluminum, one of the world's biggest producers of the vital metal. State-owned mines and stockpiles in Russia account for 20 percent of the world's uranium, more than any single country. A mining company controlled by the state arms exporter, Rosoboronexport, is the world's biggest producer of titanium. Without titanium from the Russian company VSMPO-Avisma, Boeing's 787 Dreamliner and Airbus's A350 XWB could not fly, analysts say. The metal is also critical to Lockheed Martin's F-35 Joint Strike Fighter, an advanced fighter bomber being jointly developed by Britain and the United States. In the West, there is quiet concern that Russia will use its clout in the metals market to help consolidate its geopolitical power.

Putin is actively helping Russia shift off of oil

BRYANSK ’11 ( Head writer for RIANOVOSTI Russia’s primary news source for political and economic reports March 4th 2011) < http://en.rian.ru/russia/20110304/162862553.html>
Despite the high prices for oil and other primary commodities, Russia should work to overcome its dependence on oil revenues, Prime Minister Vladimir Putin said on Friday. "Whatever the situation on global markets, it is obvious that Russia should move away from its dependence on raw materials," he told a regional conference of the ruling United Russia party that he heads. "The favorable market situation for our raw materials, hydrocarbons, metals, and chemical products must not serve as cause for complacency or an excuse for not taking any action on pressing problems." The prime minister urged his party members to search for new growth points, incentives for industrial development, and ways of enhancing "national competitiveness." He praised United Russia's role in recent history as a key to political and economic stability but said that was no longer enough. "It is duty bound to find and propose to society optimal solutions to the current problems in the foreseeable future as well as in the long term," he said.

Medvedev is committed to shifting away from oil

ENERGY DAILY ’09 (Global research and press center for issues concerning international energy October 6th 2009) <http://www.energydaily.com/reports/Russia_must_overcome_fatal_oil_dependence_Medvedev_999.html>

Russia must move beyond its dependence on oil exports and reorient its economy around technology, President Dmitry Medvedev said on Tuesday in a stark warning about the country's economic failings."Our post-crisis economy should be based on knowledge and innovative technologies, not on Russia's potential in raw materials, no matter how endless they are," Medvedev said."So far we have not seen any changes in this area.... Our businesses are not changing and our government is not changing in the way that one would desire," the president said in a speech at a nanotechnology forum in Moscow. Medvedev said that the global economic crisis had been a "huge stimulus" for economic reform and argued that the nascent recovery must not be allowed to end the process. "We must not proceed along the familiar scenario: the global economy begins to grow, oil prices rise, export potential rises, we don't need any technology and we can continue to export energy resources," Medvedev said. "This scenario would be fatal for our country and our economy," he said. During the eight-year presidency of Medvedev's predecessor, Vladimir Putin, Russia enjoyed strong growth thanks to high prices for commodities such as oil, gas and metals. This year the Russian economy is expected to shrink by about eight percent, after the crisis caused oil prices to plunge from heights of over 147 dollars per barrel in the summer of 2008 to around 70 dollars now. Critics of Putin -- who is now the country's powerful prime minister -- say he missed the opportunity to carry out badly needed structural reforms when Russian government coffers were flush with oil revenues. Medvedev, a 44-year-old who maintains a blog and solicits feedback from citizens via the Internet, has made high-tech innovation one of the themes of his presidency. Tuesday's forum was organised by Rosnano, a state-owned company that was founded in 2007 with a budget of five billion dollars and a mandate to turn Russia into a leading force on the world nanotechnology market. Nanotechnology, a broad term covering many different applications, involves the use of tiny structures that scientists can manipulate to create devices such as solar heating panels, improved computer chips or medical tools. Medvedev said that Russia would allocate 318 billion rubles (10.6 billion dollars, 7.2 billion euros) through 2010 in a huge investment program to develop the country's nanotechnology industry. "I hope we can make nanotechnology, the nanoindustry, one of the strongest sectors of the Russian economy," Medvedev said. The president also called for legislative changes to Russia's customs system to boost technology exports, including a "green corridor" to ease exports of high-tech goods.Businessmen in Russia have long complained that the country's customs system is corrupt and inefficient. If Russia's nanotechnology project succeeds, it would be a striking turnaround for a country whose manufacturers have typically focused on heavy industry and produce few small-scale electronics.Optimists say that Russia can succeed by tapping into its highly educated population and particularly its wealth of scientific talent, which has its roots in the Soviet Union's lavish support for the sciences. "What is lacking is the ability to turn intellectual findings into commercial projects," Mikhail Pogosian, head of the Russian aircraft manufacturer Sukhoi, said at the forum. "Those who are leaders in technology are not leaders in business."

Russia collapses either way – both high and low prices kill investor confidence 

Financial Times 6/16 (Financial Times 6/16/11 “Russian oil & gas: damned both ways”)

The nearer-term news on oil was also mixed for Russia. Nobuo Tanaka, IEA director, warned the short-term squeeze on oil risked a hard landing for the world economy – though the IEA was prepared to release strategic crude reserves to ensure supply. The situation, he warned was beginning to “resemble 2008”. “We know that 2008 was a very hard landing scenario” for the world economy, he said. “By providing more oil to the market, we prefer a soft landing scenario.” Concerns about the impact of higher oil prices on global growth seem to be holding back investor interest in Russian stocks. There has not been the same equity market rally that accompanied the previous oil price spike earlier this year. Chris Weafer, a long-time Russia strategist, says investors now believe a higher oil price “inevitably means demand destruction and a quick collapse for the price and for investor sentiment towards Russia”. “Most investors see Russia as damned by the curse of high oil. It’s damned if the price goes lower, and damned if it goes higher. It’s the legacy of having not taken full advantage of the economic revival from 2000.” That need for finally modernising Russia’s economy and diversifying away from oil and gas is, of course, set to be the big theme of the St Petersburg forum in the next two days. The opening panel was a good reminder of why.

High oil prices cause Russian overheating – makes gains unsustainable and makes the economy net worse

Pritchard 8 ( Ambrose Evans-Pritchard is the International Business Editor of the Telegraph. Russian economy succumbs to the oil curse Feb 4 2008 http://www.telegraph.co.uk/finance/newsbysector/banksandfinance/2783813/Russian-economy-succumbs-to-the-oil-curse.html
Moscow is the most expensive city in the world, like Tokyo before the Nikkei bubble burst. A taxi from Domodedovo airport to the Kremlin costs $170 (£86). Property in Ostozhenka trumps Chelsea. Space fetches $30,000 a square metre. Nice Tsarist flats fetch $3m to $4m. Even Bolshevik boxes are booming. Moscow boasts 150,000 home millionaires in dollars, says Sergei Polonsky, the Mirax Group tycoon. In a good year, prices double. This is the curse of commodity wealth, the "Dutch Disease" that eats at the competitive foundations of an economy and incubates a parasite culture. No doubt Russia's scientists, engineers, and cyber talent, will enrich the country, but first it must overcome the toxic effects of oil at $90 a barrel. "We can no longer afford to buy Russian equipment," said Yevgeny Ivanov, head of Polyus Gold. "The prices here are one and a half times higher than abroad so we're having to break our rigid rule and turn to foreign-made machinery. It is bad news for Russian firms. The commodity super-cycle is catching up with us through higher prices. It is a disheartening picture," he said. "There's no infrastructure, no power, no roads. Electricity costs twice what they pay in Alaska and Canada. We face a Soviet bureaucracy passing decrees that make you weep," he said. The government has declared an infrastructure emergency. Russia has hit the limits of durable growth on today's rickety foundations.China has built 25,000 miles of highways since 1988, Russia a few hundred. President Vladimir Putin has ordered a $1 trillion blitz on ports, highways, power grids, and water plants over seven years. Some 2,600 miles of road are planned each year, starting with the St Petersburg "High-Speed Diameter" and the $3bn Helsinki Expressway. Bouygues and Bechtel are battling for the first tender. Around $200bn is to come from state coffers: the rest from industry and banks. Taken together, the scheme is the biggest project in the world outside China. Finance minister Alexei Kudrin said the railways alone would need $440bn by 2030. "We are prepared to guarantee foreign investors a high level of return," he said. Hence the pinstripe and Blackberry brigade descending on Moscow. There were no visible tourists on my BA flight from London. Two thirds of the aircraft was business class, a telling sign. The infrastructure edict comes late. The economy is already over-heating. Inflation has hit 12pc, despite Soviet price controls on food. Factory gate prices are up 25pc. Yet the all-conquering rouble rises, strapped to oil. This is double strangulation. "The government must bring down inflation, there is no other way," said Andrew Bosomworth, head of PIMCO in Europe. "Interest rates [7pc] are negative in real terms. It will encourage borrowing until the cows come home," he said. Car sales rose 67pc last year to $53bn, imported Audis and Renaults by the look of it. The current account surplus will shrivel to 2.6pc of GDP this year, down from 9.5pc two years ago. The oil bonanza is draining into shopping malls. "We believe the trade surplus will disappear before the end of 2009," said Danske Bank. The slippage is ominous with oil, gas, and metals near historic highs. They make up 80pc of exports. "Russia has all the classical symptoms of the Dutch Disease," said a World Bank report. "Firms have largely exhausted the productivity gains derived from idle capacity and labour shedding after the 1998 crisis," it said. This feels like the late phase of the 1970s oil boom, when Mexicans briefly thought they walked on water. The sequel was not happy. Eighty cents on every dollar above $27 a barrel goes to the state. Energy rents fund 48pc of the budget. Yet the fiscal surplus has halved in two years. Plans are now afoot to lavish funds on long-suffering pensioners. One sympathises, but this is how macro-blunders occur. Mr Kudrin is chopping his figures as fast as Alistair Darling. The budget surplus will be 2.8pc in 2007, not 4.8pc as expected. If a US-British-Club Med-Japanese recession knocks oil down to $50, Russia faces a crunch.

Russia is addicted to oil – even if the plan doesn’t happen they will collapse eventually

Gaddy and Ickes 10 (Clifford G. Gaddy, Senior Fellow, Foreign Policy, Global Economy and Development, Center on the United States and Europe Barry W. Ickes, Nonresident Senior Fellow, Global Economy and Development at Brookings, May-June 2010 “Russia after the Global Financial Crisis” http://www.brookings.edu/articles/2010/05_russia_financial_crisis_gaddy.aspx)

The problem for Russia is not its dependence on oil; rather, it is that Russia remains addicted to oil. The main purpose of this paper has been to show that these two conditions are different. Russia’s oil and gas give it an unmatched source for generating wealth. It is not generation of wealth that is problematic, but its use. The problem is how to restrain the addiction to the ensuing rents. Even under the most optimistic scenario for oil prices (and therefore rents), Russia’s growth will be constrained by the same factors that shaped the impact of this crisis. The inefficient sectors and companies that we have described as addictive will lay claim to an inordinate share of the rents. The problem for Russia is how to move away from addiction within the confines of the rent management system that Putin has created. There are no signs that Putin, or anyone else, has determined how to solve that problem

***AT: Ground Based CP***

SPS is the only solution

Snead 9 (James M. (Mike) Snead. P.E., is a senior member of the American Institute of Aeronautics and Astronautics (AIAA) a past chair of the AIAA’s Space Logistics Technical Committee, and the founder and president of the Spacefaring Institute LLC. He focuses on transitioning America to a true spacefaring nation by using the current untapped technological capabilities of America’s aerospace professionals and industry to open the Earth-Moon frontier to American spacefarers. “The vital need for America to develop space solar power” Monday, May 4 2009 http://www.thespacereview.com/article/1364/1
A key element of a well-reasoned US energy policy is to maintain an adequate surplus of dispatchable electrical power generation capacity. Intelligent control of consumer electrical power use to moderate peak demand and improved transmission and distribution systems to more broadly share sustainable generation capacity will certainly help, but 250 million additional Americans and 5 billion additional electrical power consumers worldwide by 2100 will need substantially more assured generation capacity. Three possible energy sources that could achieve sufficient generation capacity to close the 2100 shortfall are methane hydrates, advanced nuclear energy, and SSP. The key planning consideration is: Which of these are now able to enter engineering development and be integrated into an actionable sustainable energy transition plan? Methane hydrate is a combination of methane and water ice where a methane molecule is trapped within water ice crystals. The unique conditions necessary for forming these hydrates exist at the low temperatures and elevated pressures under water, under permafrost, and under cold rock formations. Some experts estimate that the undersea methane hydrate resources are immense and may be able to meet world energy needs for a century or more. Why not plan to use methane hydrates? The issues are the technical feasibility of recovering methane at industrial-scale levels (tens to hundreds of billions BOE per year) and doing so with acceptable environmental impact. While research into practical industrial-scale levels of recovery with acceptable environmental impact is underway, acceptable production solutions have not yet emerged. As a result, a rational US energy plan cannot yet include methane hydrates as a solution ready to be implemented to avoid future energy scarcity. Most people would agree that an advanced nuclear generator scalable from tens of megawatts to a few gigawatts, with acceptable environmental impact and adequate security, is a desirable long-term sustainable energy solution. Whether this will be an improved form of enriched uranium nuclear fission; a different fission fuel cycle, such as thorium; or, the more advanced fusion energy is not yet known. Research into all of these options is proceeding with significant research advancements being achieved. However, until commercialized reactor designs are demonstrated and any environmental and security issues associated with their fueling, operation, and waste disposal are technically and politically resolved, a rational US energy plan cannot yet include advanced nuclear energy as a solution ready to be implemented to avoid future energy scarcity. We are left with SSP. Unless the US federal government is willing to forego addressing the very real possibility of energy scarcity in dispatchable electrical power generation, SSP is the one renewable energy solution capable of beginning engineering development and, as such, being incorporated into such a rational sustainable energy transition plan. Hence, beginning the engineering development of SSP now becomes a necessity.
Doesn’t solve energy shortages

NSS 11 (National Space Society official press release SENIOR INDIAN RESEARCHER BACKS JOINT US - INDIA DEVELOPMENT OF SPACE SOLAR POWER – A MULTI-NATIONAL POWER SOURCE April 4, 2011 http://www.nss.org/news/releases/pr20110405.html
The National Space Society (NSS) has recently teamed with a former president of India, Dr. A.P.J. Kalam, in the Kalam-NSS Energy Initiative, to drive home the potential of what Dr. Kalam calls "energy harvested in space." Kalam is famous for his accomplishments in the aerospace field. He is known as the "Missile Man of India" and currently serves as Chancellor of the Indian Institute of Space Science and Technology. Dr. Rajagopalan quotes Dr. Kalam: "By 2050, even if we use every available energy resource we have, clean and dirty, conventional and alternative, solar, wind, geothermal, nuclear, coal, oil, and gas, the world will fall short of the energy we need by 66%." Space solar power involves placing large arrays of lightweight solar panels in high Earth orbit, where sunlight is 36 percent stronger than on Earth. Any equipment placed there is totally immune to earthquakes, floods, volcanoes, tsunamis, hurricanes, tornadoes, fires, local wars, rust, corrosion, hail, and other forms of destruction occurring on the ground. The solar power gathered by the arrays is beamed down to a receiver on the ground. Clean electrical energy would be efficiently and safely delivered night and day, 7 days a week. Space solar power could provide a large alternate supply of carbon-free electrical power to the whole Earth. 

Doesn’t solve future demand

Dinerman 9 (Taylor Dinerman is a journalist and frequent contributor to the Space Review. Should India and the US cooperate on space solar power? Monday, June 8, 2009 http://www.thespacereview.com/article/1389/1
Any analysis of the potential of terrestrial solar energy in India or elsewhere runs up against the awesome size of the future demand for power. Photovoltaic panels on rooftops and solar water heaters all make excellent small-scale contributions to the solution, but they cannot by any stretch of the imagination fulfill the requirements of a huge growing economy like India’s. Only SSP, which operates 24 hours a day, 7 days a week, year after year, can hope to meet this need.

***AT: Japan CP***

Japan tech takes 30 years 

McCue 7/12 (Dan McCue is A contributor to Renewable Energy Magazine since 2010, US-based journalist Dan McCue has been writing on renewable energy, science, law, environmental policy and business for several years. A multi- award winner for his work in daily and weekly newspapers in the US, Dan also has considerable experience in radio and television, having appeared as both a guest and program host in both.  Japan continues to pursue dream of solar power harvested from space July 12 2011 http://www.renewableenergymagazine.com/energias/renovables/index/pag/pv_solar/colleft/colright/pv_solar/tip/articulo/pagid/16323/botid/71/
Against this backdrop, a dedicated band of engineers at the Japan Aerospace Exploration Agency (JAXA), along with corporate, agency and university partners, quietly continue to work on a project that if successful would not only solve Japan’s energy quandary by mid-century, but would undoubtedly revolutionize the entire solar energy sector in the process. The project is a space solar array that the engineers envision someday orbiting the Earth – staying in perpetual sunshine – and beaming electricity from space in the form of either microwaves or lasers. The space agency’s best current estimates are that the effort will take nearly 30 years to come to fruition.

***AT: China CP***

China tech 40 years

CAST 10 (China Academy of Space Technology  Development of space solar power station Chinese “four step” face enormous challenges http://www.cnkeyword.info/development-of-space-solar-power-station-chinese-four-step-face-enormous-challenges/
Currently, the domestic space solar power station is still in its infancy stage. China Academy of Space Technology in the space solar power station sponsored national seminar on the development of technology, experts proposed the development of space solar power station in China “road map.” Summed up in four stages: first phase: 2011 -2020 full analysis of the applications of space solar power station, solar power systems in space program detailed design and key technology research, key technologies for authentication. focus verify wireless energy transmission technology, high-power solar power technology, launched large-scale structure of the assembly and high voltage power supply system, there are ground-power wireless energy transmission experiment, the ground started large-scale structure and assembly technology, testing, ground Stratospheric airships for wireless energy transmission experiment, relying on large-scale structure of space station assembly techniques and start testing. second phase: 2021 -2025 years use of our space station platform, the participation of the astronauts to conduct China’s first low-orbit space solar power system development, system validation carried out in 2025. Focus on verification of large deployable space structures and assembly of large space condenser system and its control, power supply management system, large-scale structure of the attitude control technology, wireless energy transfer technology (laser, microwave), space solar power plant operation and maintenance management . third phase: 2026 -2040 years key technology in low-orbit validation on the basis of further research more economically and technically viable space solar power plant system solutions and key technologies, breaking the track between the high-power electric propulsion technology, developed by Earth’s orbit validation system, about launched around 2030, for space – ground, space – space wireless energy transmission system to carry out validation, the development of commercial systems provide important operating parameters. System operating life of 10 years. Preliminary consideration of the system for their own space in the low-orbit assembly, and the use of the space station and astronauts some assembly work, and solve problems in space assembly, assembly and testing is completed, the overall delivered to geosynchronous orbit. Phase IV: 2036 -2050 years verification system operating conditions combination, combined with technological development, the development of China’s first commercial space solar power systems, space solar power plant to achieve commercial operation, operational life of 30 years.

***AT: Privatization CP***

NASA funding and resources are key to SBSP

John Gartner, technology and business writer for Wired, ‘4 (Wired News Source, 6/22/2004, “NASA Spaces on Energy Solution”, http://www.wired.com/science/discoveries/news/2004/06/63913)

Interest in solar space power peaked in 2000, when NASA officials testified before the House Committee on Science that by 2006 test satellites could be wirelessly transmitting energy from space. After three years of studying the challenges and a favorable report from the National Research Council, in 2001 NASA requested and received new funding for the space solar power program. But later that year, NASA canceled the program (the website was last updated in August 2001) and withdrew the funding. When asked about the decision to pull the plug on the program, former NASA Director Dan Goldin, who resigned his post in November 2001, said in an e-mail that he does not comment on NASA policy issues. "It was a done deal, the money was there," said Henry Brandhorst, director of space research at Auburn University. Brandhorst said that NASA decided to use the money for the space shuttle and International Space Station programs instead. "It was a policy change." Without NASA's resources and funding, the technology will never be sufficiently evaluated to determine its true potential, said Brandhorst, who has studied the technology for nearly 30 years. "It must be studied until there are proven to be better options," he said. Despite this setback, scientists from around the world will gather later this month in Spain to discuss the technology's potential as an energy source on Earth and for space exploration. The Solar Power from Space conference runs from June 30 to July 2, and will include scientists from NASA, the European Space Agency, or ESA, and the Japan Aerospace Exploration Agency, or JAXA. JAXA and ESA have been spending several million dollars each year researching satellite solar power, but in the United States, scientists volunteer their spare time because there is no public- or private-sector funding. "These are not wild-eyed environmentalists," Brandhorst said. "This is a dedicated community that wants to see something happen." Brandhorst said satellites in geosynchronous orbits -- and always in sunlight -- could continuously collect solar radiation and safely beam the energy to Earth as microwaves or through lasers. He said the satellites could be repositioned to deliver energy to receiving stations in multiple locations. Because there is energy loss during the process of beaming the energy to Earth and converting it back to electricity, it may not be more cost-effective than placing solar panels in places with ample sunlight. However, Brandhorst said the satellites would be most beneficial in providing energy to places that are not easily accessible, do not receive extensive sunlight or do not have sufficient energy-distribution infrastructure. Brandhorst said that beaming solar power from space is essential for space exploration, which according to President Bush is now NASA's priority. Brandhorst said that it is not feasible to carry enough fuel into space to develop settlements on the moon, so solar energy is the best alternative. Bush has repeatedly said that the United States must become less reliant on foreign sources of energy as a matter of national security, but his administration has given solar power from space the cold shoulder. While his administration has allocated millions of dollars for research into alternative fuel sources such as nuclear fusion and hydrogen, according to John Mankins, assistant associate administrator of advanced systems at NASA, there has been no funding for space solar power since 2001. Mankins said that because the technology blurs the lines between governmental agencies, it does not have a true champion. "To NASA, it's not fish, nor fowl, nor red herring -- it's not our mission," Mankins said. NASA does not explore terrestrial energy sources, and the Department of Energy does not research satellites, according to Mankins. "It has fallen neatly through the cracks, as it has for decades," Mankins said.

Only NASA has the technologies and ability to successfully develop SPS most cost effectively.

John Gartner, technology and business writer for Wired, ‘4 (Wired News Source, 6/22/2004, “NASA Spaces on Energy Solution”, http://www.wired.com/science/discoveries/news/2004/06/63913)

He said that NASA's development of space solar power would likely determine whether or not satellites ever send energy to Earth. "Given how critical NASA is to all the space and related technologies required, it's hard for me to see how it could happen" without NASA. Arthur P. Smith, a physicist who has written about solar power from space for the American Physical Society (PDF), said that interest in beaming solar power from satellites has waxed and waned since it was first proposed more than 30 years ago. Smith said that research funding was highest during the oil crisis in the Carter administration, but after gas prices retreated the program was shelved for almost 20 years. Pursuing solar power from space "should be part of our plan for energy independence," Smith said. He said that if NASA invested $10 billion in research over the next 10 years, the technology would likely become cost-effective enough to begin launching satellites. Neville Marzwell, advanced concepts innovation technology manager at NASA, spent five years researching methods of improving a satellite's ability to collect solar energy before his program was cut. Marzwell claims that politics played a part in the decision to kill the space solar power program. The United States "doesn't have the political will to fund the research" because of pressure from fossil-fuel lobbyists, Marzwell said. "We could have become the Saudi Arabia of the world electricity market," Marzwell said. But because the coal and oil industries don't want threats to their profits, they applied political pressure, causing the program to be scrapped, according to Marzwell. Auburn's Brandhorst hopes that NASA's emphasis on sending astronauts to Mars will lead to renewed interest in space solar power. "For a time, exploration was a bad word at NASA. Now it's a mandate," Brandhorst said, and the program should receive money because it "has clear repercussions for exploration." 

NASA has the only means of deploying SBSP

Jeff Foust, aerospace analyst with a Ph.D in planetary sciences from MIT, Monday, August 13, ‘7, “A renaissance for space solar power?”, http://www.thespacereview.com/article/931/1
 One obstacle facing space solar power is that most people have not heard of it, and many of those who have associate it with the huge, expensive concepts studied back in the 1970s. Those proposals featured arrays many kilometers long with massive trusses that required dozens or hundreds of astronauts to assemble and maintain: Mankins joked that a giant Borg cube from Star Trekwould have easily fit into one corner of one of the solar power satellite designs. “You ended up with a capital investment—launchers, in-space infrastructure, all of those things—on the order of $300 billion to $1 trillion in today’s dollars before you could build the first solar power satellite and get any power out of it,” he said. Those concepts, he argued, are outdated given the advancements in technology in the last three decades. The efficiency of photovoltaic arrays has increased from 10 to over 40 percent, thus requiring far smaller arrays to generate the same amount of power. Advances in robotics would allow assembly of “hypermodularized” systems, launched piece by piece by smaller vehicles, with little or no astronaut labor. “We think it’s now more technically feasible than ever before,” he said. “We think we have a path to knowing whether or not it’s economically feasible.” Another big problem has been finding the right government agency to support R&D work on space solar power. Space solar power doesn’t neatly fit into any particular agency’s scope, and without anyone in NASA or DOE actively advocating it, it has fallen through the cracks in recent years. “NASA does science, they do astronauts, and they do aeronautics, but they don’t do energy for the Earth,” Mankins said. “On the other side, the Department of Energy doesn’t really do energy for space.” That situation, at least in regards to those two agencies, shows little sign of changing. Marty Hoffert, a New York University professor who has been a long-time advocate of space solar power, contrasted the current plight with that of fusion, the one other energy source Hoffert believes could provide energy security to the world. While space solar power goes virtually unrecognized by the US and other governments, an international consortium is spending up to $20 billion on a test fusion reactor, ITER, in France. “For half that money I think we could deliver a working solar power satellite, whereas ITER is just going to show the proof of feasibility” of controlled nuclear fusion without generating any power, he said. “Certain ideas just fall through the cracks because there isn’t a champion in the agency,” in either the DOE or NASA, Hoffert said. 

CP links to politics – bipartisan opposition
Jeff Foust, editor and publisher of the space review, ‘10 (Space Review, “Can commercial space win over Congress?” March 22nd 2010,  http://www.thespacereview.com/article/1592/1)
When the White House unveiled its new plan for NASA last month as part of its 2011 budget proposal, presumably they knew to expect some opposition from Congress, particularly from those representing districts and states that benefitted from Constellation. Perhaps, though, they thought they could win some support from across the aisle for one aspect of the plan: development of commercial systems to ferry astronauts to low Earth orbit. After all, the logic likely went, Republicans have long supported free enterprise and efforts to turn government programs over to the private sector; surely they could support this? That hasn’t been the case. By and large Republicans and Democrats alike have expressed skepticism at best—and dismay and even outrage at worst—about that aspect of the plan, despite its endorsement by, among others, former Republican House speaker Newt Gingrich and former House Science Committee chairman Robert Walker. In Congressional hearings since the plan’s announcement only Rep. Dana Rohrabacher (R-CA), long an advocate for space commercialization, wholeheartedly endorsed development of commercial crew capabilities. With a new set of hearings coming up this week by powerful House and Senate appropriators, it is still an open question whether that aspect of the plan can survive a bruising battle in Congress over the next several months.
Incentives  for the private sector are unpopular with congress 

Sargent, Attorney for the Federal Aviation Administration, ‘8 (Testimony to the House Committee on Science and Technology, “The Use of Innovation Prizes by the National Aeronautics and Space Administration,” July 28th 2008, http://www.tcc.virginia.edu/WashIntern/docs/papers/Sargeant_08_r.pdf)
Prizes funded and administered by NASA alone could be perceived as being managed by a cumbersome bureaucracy that inhibits creative, outside-the-box approaches (What's Ahead in Aerospace and Defense, 2004, 2; NASA Contests and Prizes, 2004, testimony of Diamandis, 4849). The current approach of privately-managed prizes that are funded and sponsored by NASA strives for “transparent, simple, fair, and unbiased” contest rules, design, structure, and judging (National Academy of Engineering, 1999, 11; Stallbaumer, 2006, 125; NASA Contests and Prizes, 2004, testimony of Diamandis, 29-30). However, it limits NASA from obtaining funds from private sources, which has been congressionally authorized (NASA Authorization Act of 2005, Pub. L. No. 109-155, §104, 119 Stat. 2910-12 (codified at 42 U.S.C. § 2459f-1(i)); H.R. Rep. No. 109-173 at 12 (2005)). Establishing a separate organization or endowment to manage the prize would enable that outside group to solicit funding from other sources and actively engage in promotion efforts to 8 increase publicity (Morris, 2004, 4; NASA Contests and Prizes, 2004, statement of Chairman Rohrabacher, 47). Under this arrangement, NASA would benefit from both the research produced and publicity generated while only paying for part of the prize. Private donors would benefit from both the prestige of being associated with the prize and also the media and marketing benefit. Although the winners of the prize might be required to surrender certain intellectual property rights, they would obviously profit from the monetary reward, publicity, and potential for future work. Despite these advantages, an endowment soliciting private funding to host a prize contest raises political questions about the influence of private funds and the process of selecting jointly-funded prizes. There is also no guarantee that NASA’s current research and development budget and activities would receive the same level of funding. Appropriators might reduce NASA’s research budget by an equivalent amount if the agency receives research funding from outside sources (Coppinger, 2006; Supporters back threatened NASA prize program, 2006, 2).
Only the government accesses cooperation

OGW Nonprofit Foundation, 7 (“Clean Energy for Britain’s Future: A White Paper on Renewable Energy,” 4/15, 

http://www.thekyotosolution.com/WhitePaperonGreenEnergySolutions&SSP.doc)

Space Solar Power. This diminishes profit potential concerns. Second, safe exposure level concerns are ameliorated by the fact that very large transmitting and receiving antennae would be deployed. This allows a low energy density transmission signal, well within worldwide emission standards. Birds and airplanes could fly through the transmission area in complete safety. Third, there are international implications related to the allocation of orbits and transmission frequencies. These would both have to be negotiated. This speaks to the need for government support of any Space Solar Power project. 

Privatization ONLY comes after the demonstration

Moore, 2k  - MA in energy and resources from the University of California at Berkeley (Taylor, “Renewed Interest in Space Solar Power”, EPRI Journal, 3/22, factiva)

Criswell = director of the Institute for Space Systems Operations at the University of Houston.

David Criswell unabashedly favors a major U.S. and international commitment to develop solar power plants on the moon. "The lunar solar approach could be initiated at a fast pace within the current U.S. expenditures on civilian and defense space activities. Private funding would be attracted after power delivery to Earth at commercial levels, say tens of megawatts, has been demonstrated and the essential legal and political commitments have been made. The United States must lead the international community If the economic growth of developing nations can be accelerated by clean, low-cost electricity, then the world potentially can be a much more attractive place for everyone."

The plan creates the market – privatization can’t solve without that

David 1 (Leonard David, Senior Space Writer, “Bright Future for Solar Power Satellites” 9-17-2003, http://www.space.com/businesstechnology/technology/solar_power_sats_011017-2.html) 

<On the other hand, while the willingness of potential customers to adopt a new power technology like SSP is promising, flight testing the idea would help boost adoption of the in-space energy idea. Early on, supplying power from an SSP could gain greater acceptance as a supplement, rather than a substitute for, an existing power system on a spacecraft, Macauley and Davis note. Macauley said that in future years the space-based power market could be really big in dollar terms. Still to be determined is where to place an SSP, or whether or not there's need for a constellation of SSP satellites. "Given our estimate of the market, can SSP designers create an SSP that's financially attractive? We also realize that other technological innovation in spacecraft power is proceeding apace with SSP," Macauley said. "So SSP advocates need to 'look over their shoulders' to stay ahead of those innovations and to capitalize on those that are complementary with SSP," she said. "The ownership and financing of SSP may be handled as a commercial venture," Macauley and Davis report, "perhaps in partnership with government during initial operation but then becoming a commercial wholesale cooperative."

Both legal and economic barriers – you don’t resolve them

Preble, 2010 [Darel, B.A., Physics, Vanderbilt University; M.S., Theoretical Physics, Georgia State University; and M.S., Systems Management, George Washington University. His employment experience includes scientific programming and supercomputing manager at Georgia State University. He has also held consulting positions with Booz Allen Hamilton, Digicon and the United States Forces Command; he has done advanced systems development and strategic planning for The Southern Company. He authored a series of electric power and aerospace industry white papers on Space Solar Power in 1994, 1995 and 1996. He chartered the Space Solar Power Institute and Workshop in 1997, a 501(c)(3) (http://www.sspi.gatech.edu/). Preble has been a frequent speaker and writer on space and Space Solar Power. He chaired the business case analysis section of the National Security Space Office's landmark 2007 Space Solar Power study (http://www.acq.osd.mil/nsso/solar/SBSPInterim Assesment0.1.pdf). He also chaired and hosted "The Great Debate - Moon or Mars?" at the ASCE Space and Robotics 2000 conference (DVD video available from Glenn Research Center; GRC-401).  “The Sunsat Act - Transforming our Energy, Economy and Environment”, Online Journal of Space Communication, Issue No. 16, http://spacejournal.ohio.edu/issue16/preble.html]

No company, utility or agency today is prepared to assume the immense business risk involved in creating and launching a space solar power system. The tens of billions in financing required and the painfully slow payback time places SSP in the venture capital "Valley of Death." There are still too many engineering, financial, and regulatory risks. Like building or financing the Hoover Dam or the Transcontinental Railroad, private enterprise will need some help bringing this much needed public utility to operational reality. Expecting an individual utility to construct an untested new power source is probably illegal. Since utilities are public trusts, they would not likely engage in the high-risk work necessary to build the first sunsats. Similarly, requiring utilities to reduce their CO2 footprint would be fruitless unless there is a trustworthy path forward. Wind mills and ground solar, for example, cannot be expected to replace baseload coal and nuclear power plants, which have to be scheduled. Only Congress imagines they can schedule wind or sun. There is also no economic way to store massive quantities of electric power; i.e., California can't be run on "batteries" charged from wind power. To expect it to do so would force its utilities to either destabilize their grid or to greatly increase costs to their customer base. SSP provides a real alternative to cut costs and improve reliability with its unexcelled power generation characteristics, but such an innovation must be scheduled. No one builds a multi-billion dollar nuclear plant or other baseload plant without being certain of having a customer base. That is why deregulation of energy utilities was such a hoax on the American people. In a deregulated environment new generation capacity and new transmission lines can not be built because the return of the principal and interest can not be assured.[16] To do so would place more debt on the public for needed services than would ever be acceptable. Major electric power utilities are the most capital intensive businesses in the world, meaning they require more dollars to be invested in concrete and steel to earn a dollar that any other business.

Fyi – private companies are on it now

Zyga 2009 (Lisa Zyga is a freelance writer. Space-Based Solar Power Coming to California in 2016 April 15 2009 http://www.physorg.com/news159020477.html PB
Solaren Corp., a solar power start-up, has convinced Pacific Gas & Electric (PG&E), California's largest utility company, to purchase 200 megawatts of electricity when its system is in place, which is expected to be 2016. According to Solaren, the system could generate 1.2 to 4.8 gigawatts of power at a price comparable to that of other renewable energy sources. In Solaren's proposal, solar power satellites would be positioned in stationary orbit about 22,000 miles above the equator. The satellites - whose arrays of mirrors could be several miles across - would collect the sun's rays on photoelectric cells and convert them into radio waves. The radio waves would then be beamed to a receiving station on the ground, where they would be converted into electricity and delivered to PG&E's power grid. Because the radio beam is spread out over a wide area, it would not be dangerous to people, airplanes, or wildlife. The plan requires a large area of land to host the ground receiving station's antenna array, and several square miles of scrubland in western Fresno County could provide an ideal location. In addition to being sparsely populated, the region is also near transmission lines and a load center. While many of today's land-based solar stations are located far out in the desert, a station closer to customers could offer greater convenience and economic advantages. Gary Spirnak, CEO of Solaren Corp. and a former aerospace engineer, noted that the project will cost more than $2 billion, mostly going toward engineering development and building of the ground station, as well as launching four or five satellites. So far, Solaren has raised an undisclosed sum from private investors. "While a system of this scale and exact configuration has not been built, the underlying technology is very mature and is based on communications satellite technology," Spirnak said. Solaren's project is not the only space-based solar system in the works; Japan's space agency, JAXA, has recently begun testing a space-based solar array that beams energy to Earth in the form of microwaves. 

Privatization fails – 3 reasons

Rogue 7 (Joseph D. Rogue is the director of the Pentagon's National Security Space Office Space‐Based Solar Power As an Opportunity for Strategic Security Phase 0 Architecture Feasibility Study Report to the Director, NSSO Interim Assessment Release 0.1 10 October 2007 http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf PB
Several major challenges will need to be overcome to make SBSP a reality, including the creation of low‐ cost space access and a supporting infrastructure system on Earth and in space. Solving these space access and operations challenges for SBSP will in turn also open space for a host of other activities that include space tourism, manufacturing, lunar or asteroid resource utilization, and eventually settlement to extend the human race. Because DoD would not want to own SBSP satellites, but rather just purchase the delivered energy as it currently does via traditional terrestrial utilities, a repeated review finding is that the commercial sector will need Government to accomplish three major tasks to catalyze SBSP development. The first is to retire a major portion of the early technical risks. This can be accomplished via an incremental research and development program that culminates with a space‐ borne proof‐of‐concept demonstration in the next decade. A spiral development proposal to field a 10 MW continuous pilot plant en route to gigawatts‐class systems is included in Appendix B. The second challenge is to facilitate the policy, regulatory, legal, and organizational instruments that will be necessary to create the partnerships and relationships (commercial‐commercial, government‐ commercial, and government‐government) needed for this concept to succeed. The final Government contribution is to become a direct early adopter and to incentivize other early adopters much as is accomplished on a regular basis with other renewable energy systems coming on‐line today.
The government is a key mediator

Rogue 7 (Joseph D. Rogue is the director of the Pentagon's National Security Space Office Space‐Based Solar Power As an Opportunity for Strategic Security Phase 0 Architecture Feasibility Study Report to the Director, NSSO Interim Assessment Release 0.1 10 October 2007 http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf PB
A similar problem exists in the private sector. US space companies are used to small launch markets with the government as a primary customer and advocate, and do not have a developed business model or speak in a common language with the energy companies. The energy companies have adequate capital and understand their market, but do not understand the aerospace sector. One requires a demonstrated market, while the other requires a demonstrated technical capability. Without a trusted agent to mediate the collaboration and serve as an advocate for supportive policy, progress is likely to be slow.

Possible mechanism for privatization (contracts)
Dinerman 2007 (Taylor Dinerman is an author and journalist.  Solar power satellites and space radar Monday, July 16, 2007 )http://www.thespacereview.com/article/910/1 PB
The stealthiness and robustness of all these programs, or their successors, would benefit from being able to draw electricity from a set of SPSs in GEO. The solar power satellites themselves would not necessarily have to be owned by the US government. They could be built privately based on a contract that promises that the Defense Department would buy a given amount of power at a predetermined price. This would be similar to the “power by the hour” contracts that are sometimes signed with jet engine manufacturers or the privately-financed initiative that the British RAF has established with a consortium for a new squadron of Airbus refueling tanker aircraft.

That’s what Japan is doing

Hsu 2009 (Jeremy Hsu is a writer for space.com.  Controversy Flares Over Space-Based Solar Power Plans) http://www.space.com/7617-controversy-flares-space-based-solar-power-plans.html PB
Last week, California regulators proposed a plan to approve a 15-year contract with the American company Solaren Corp. to supply space-based solar power to utility giant Pacific Gas & Electric (PG&E) by 2016. The Japan Aerospace Exploration Agency (JAXA) has also teamed up with a private Japanese coalition to design a solar space station for launch by the 2030s.

***AT: Politics***
It can be spun – solves the link
Jenkins ‘7, Lyle Jenkins is currently a consultant on development of the tornado-taming project. He retired from NASA after 38 years, Issues in Development of Space Based Solar Power, http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=04839313&tag=1
Space solar power has been advocated on the basis of its value as a solution to the World’s energy problems.  This approach does not appear to be effective. Fossil fuels are sufficient to meet most of the needs in the immediate future, hence the lack of support from policy makers for an expensive and complex program. SBSP development as a sustainable energy source with benefit to the environment provides a basis for the initial investment and a transition to a profit making commercial enterprise. The potential for clean renewable energy may induce the policy makers to assign resources to the technology development and demonstration. Then, when investment risk is reduced, the burden of funding by the government may be replaced by private sources. The definition of space solar power concepts that can be implemented with less initial investment also aids in the transition from government to private industry funding[2].Through an emphasis on potential environmental change impacts, political commitment to SBSP support will be put into a context that most stakeholders, the general public, can understand and embrace [3].  Supporters of space-based solar power have been presenting the concepts as a means to help meet world energy needs.
We outweigh their links-support for SPS statistically outweighs opposition.

Preble, ‘6 – Darel, systems analyst, physicist and chair of the Space Solar Power Workshop (http://www.sspi.gatech.edu/sunsatcorpfaq.pdf)

According to repeated surveys, public perception of America’s Space Goals places SSP construction clearly as America’s top space priority1: 2002 2005 What should be America’s Goal in Space? 32% 35% Build satellites in Earth orbit to collect solar energy to beam to utilities on Earth 23% 17% Develop the technology to deflect asteroids or comets that might destroy the Earth 13% 10% No Opinion 4% 10% Send humans to Mars 2% 7% Search for life on other planets 6% 7% Build a human colony in space 3% 6% Develop a passenger rocket to send tourists into space 5% 4% Build a base on the moon for humans to use for moon exploration 11% 2% None of the above, we should stop spending money on space 
DOD likes the plan – want to get rid of oil dependence 
Hadhazy 9 (Adam Hadhazy, writer for the Scientific American, 4/16/09 “Will Space-Based Solar Power Finally See the Light of Day?” http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day)

The U.S. Department of Defense, however, has recently shown interest in SBSP. Air Force Colonel M. V. "Coyote" Smith cites high fuel costs, along with risks to personnel when supplying petroleum to U.S. combat theaters and bases. A 2007 Defense report (pdf) from the Pentagon's National Security Space Office (NSSO), viewed the commercial development of SBSP quite favorably, especially as traditional, fossil fuel energy sources get ever scarcer in the years ahead. "We've got to identify sources of safe, clean energy in order to help us prevent energy wars in the future," says Smith, one of the authors of the 2007 report.
The defense sector loves the plan
NSSO, ‘7 – National Security Space Office [10/10/07, “Space-Based Solar Power as an Opportunity for Strategic Security: Report to the Director, National Security Space office Interim Assessment Release 0.1,” http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf, DS]

There was clear interest from potential military ground customers—the Army, Marines, and USAF Security Forces, and installations personnel, all of which have an interest in clean, low environmental‐impact energy sources, and especially sources that are agile without a long, vulnerable, and continuing logistics chain. There was clear interest from both traditional “big aerospace,” and the entrepreneurial space community. Individuals from each of the major American aerospace companies participated and contributed. The subject was an agenda item for the Space Resources Roundtable, a dedicated industry group. 

The military’s key to the agenda – the military also shields the link
Kaplan, ’10 – Senior Fellow at the New America Foundation [Fred, 10/6/2010, Slate Magazine, “The Marines Go Green,” http://www.slate.com/id/2270165/pagenum/all/#p2, DS]

Two other factors increase the chances that the military's renewable-energy projects might have commercial spinoffs.  First, as with the microchip and the computer, these projects are adapting products that private companies have already developed and built. In other words, the military is bypassing its normal procurement process, with its bureaucratic hassles and excessive "requirements," which have resulted in the unwieldy designs and exorbitant costs of so many U.S. weapons systems.  Second, Congress is more likely to fund these projects precisely because they're related to the national defense. The United States has an elaborate nationwide highway system today because, back in 1956, President Dwight Eisenhower sold the program to Congress by calling it the National Interstate and Defense Highway Act (italics added). The Army, Eisenhower said, would need solid highways to move troops or evacuate citizens in the event of a foreign invasion or a nuclear war.  Similarly, after the Soviet Union launched the Sputnik satellite in 1957, state governments across the United States spent scads of money to create, or improve, high-school science and math programs in order to "catch up" with the Russians. (This impulse wasn't limited to science and math. At the high school I attended in Kansas, money was even appropriated to buy books for a course on the modern novel. The course was still around in the early 1970s, and thus was I exposed at an early age to Conrad, Crane, Hawthorne, and Hemingway.)  Congress today has little appetite for spending billions of dollars on solar power generators or biofuel labs under the rubric of energy independence or "going green." But to serve the war mission, and especially to protect the troops, no sum is too lavish—and that's why the road to going green, and to achieving energy independence, might very well be paved through the fighting fields and villages of Afghanistan. 

Congress won’t oppose military spending 

Merchant, ’10 - Freelance writer who covers climate/energy issues and politics for TreeHugger [Brian, 10/7/10, TreeHugger, “How the US Military Could Bring Solar Power to Mass Market,” http://www.treehugger.com/files/2010/10/us-military-solar-power-mass-market.php, DS]
Furthermore, Congress is infinitely more likely to approve funding for R&D and infrastructure if the projects are military-related. Which is depressing, but true -- the one thing that no politician can get caught opposing is the safety of American troops.  In fact, the whole premise of the article is rather depressing, on point though it may be: The only way we may end up getting a competitive clean energy industry is through serious military investment, which is of course, serious government spending. Which under any other guise would be vehemently opposed by conservatives.  So we can't pass legislation that would allegedly "pick winners and losers" by making polluters responsible for their emissions, in order to level the playing field for renewable energy in the marketplace. And we can't pass a law that would address global climate change, which is already causing hundreds of thousands (if not millions) to suffer around the world. But we can dump funding into clean energy R&D to ensure American dominance on the battlefield -- and perhaps the benefits of that investment will trickle down to American consumers, too.  

***AT: Space Debris***

1. Hardening solves the internal link – SPS gives satellites power to move out of the way of debris

2. Non-unique - space debris is inevitable - we’re past the point of no return

David 5/9 (Leonard, Space.com’s Space Insider Columnist, “ Ugly Truth of Space Junk: Orbital Debris Problem to Triple by 2030,” 2011, http://www.space.com/11607-space-junk-rising-orbital-debris-levels-2030.html, EMM)
From a probability point of view, General Shelton added, smaller satellites, more debris, more debris is going to run into more debris, creating more debris. [Video: Fragmentation: Growing Threat of Space Junk] "It may be a pretty tough neighborhood," Shelton continued, in low-Earth orbit and geosynchronous Earth orbit "in the not too distant future." When asked if the U.S. Air Force plans on funding space debris mitigation capability, Shelton responded: "We haven’t found a way yet that is affordable and gives us any hope for mitigating space debris. The best we can do, we believe, is to minimize debris as we go forward with our operations. As we think about how we launch things, as we deploy satellites, minimizing debris is absolutely essential and we’re trying to convince other nations of that imperative as well." Shelton said that, unfortunately, with the duration of most things on orbit, "you get to live with the debris problem for many, many years and in some cases decades. So minimizing debris is important to us and it should be to other nations as well." Point of no return The concern over orbital debris has been building for several reasons, said Marshall Kaplan, an orbital debris expert within the Space Department at the Johns Hopkins University Applied Physics Laboratory in Laurel, Md. In Kaplan's view, spacefaring nations have passed the point of "no return," with the accumulation of debris objects in low-Earth orbits steadily building over the past 50 years. Add to the clutter, the leftovers of China’s anti-satellite (ASAT) test in 2007. "The fact that this single event increased the number of debris objects by roughly 25 percent was not as important as the location of the intercept. The event took place at an altitude of 865 kilometers, right in the middle of the most congested region of low-orbiting satellites," Kaplan pointed out. Toss into the brew the collision of an Iridium satellite with an expired Russian Cosmos spacecraft in February 2009 -- at an altitude similar to that of China’s ASAT test. As a result of 50 years of launching satellites and these two events, the altitude band from about 435 miles (700 km) to a little over 800 miles (1,300 km) has accumulated possibly millions of debris objects ranging from a few millimeters to a few meters, Kaplan said. 
3. No impact- NASA building satellites to track debris now

Defense Systems 5/23 [Defense Systems Staff, Air Force seeks even smarter space satellites, 5-23-2011 http://defensesystems.com/articles/2011/05/23/agg-air-force-automated-satellites-solicitation.aspx?admgarea=DS] 

It would seem that the military is tired of babysitting its satellites from thousands of miles away, and wants them to grow up and get a clue, according to Wired’s Danger Room blogger Lena Groeger. While today’s satellites generally need a team of engineers to keep them updated and running, help them avoid space debris and process the data they collect – it takes a village, you know – the Air Force wants new satellites to be able to manage and care for themselves, according to its recent proposal. Among the items on the Air Force’s wish list, the fully automated satellites would be able to determine any outside dangers to their health, discover, recognize and possibly address internal failures, and search for and act upon missile launches, all with little or no direction from their parental – err human – units.

4. Case outweighs – prefer our systemic hurricanes impact over their unlikely Russian war scenario. Millions die every year, that outweighs their one time attack.

5. Case solves – Heg checks back any Russian attack because we can deter their offensive capabilities. 

6. DA doesn’t turn the case - SBSP satellites are safe from debris

Powersat 2010 ((international SBSP cooperation) http://www.powersat.com/faq.html)

Collision with space junk is unlikely for a number of reasons. First, PowerSat reside in a geosynchronous orbit which is much higher than the low earth orbit debris band. Second, the surface area of the powersat is thin-film solar cells. Thus, a piece of space junk would go right through the thin film and would affect only a fraction of the output of that module, as there are many solar cells within a module. We could conceivably lose a module if a piece of junk collided with the core control system for that module, but the output of one module is only 1/300th the output of the entire satellite and can be easily replaced.
7. Plan solves debris
Grey 2k (Jerry, Director of Aerospace and Science Policy at the American Institute of Aeronautics and Astronautics, “Testimony of Jerry Grey before House Science Committee Hearings on Solar Power Satellites,” US House of Representatives Archives, September 7, 2000. <http://www.nss.org/settlement/ssp/library/2000-testimony-JerryGrey.htm>)

The AIAA assessment suggested a number of opportunities for multiple-use of the SSP-enabling technologies in terrestrial and space endeavors Of these, the following high-priority areas were identified: (1) Human space exploration. (a) Power systems for the Martian surface. If nuclear systems turn out not be available for use, large photovoltaic arrays in the 100 - 200 kWe range, coupled with wireless power transmission (WPT), become highly promising. These solar power systems are especially attractive if they can be combined with an Earth-Mars transportation system using solar-electric propulsion (SEP). (b) In-space transportation. SEP is generally considered a viable alternative to nuclear thermal propulsion for human Mars exploration.  (c) Beamed power. WPT could be used for mobile extraction systems deployed in permanently-shadowed cold traps at the lunar poles and for in-situ resource utilization at various locations on Mars. Other applications include beamed power to communications and information-gathering stations on planetary surfaces or in orbit; e.g., high-power radar mappers; mobile robotic systems; remote sensing stations; dispersed habitation modules; human-occupied field stations; and supplementary power to surface solar power systems during periods when they are shadowed.  (2) Science and robotic space exploration (a) Multi-asteroid sample return. Visit a significant number of belt asteroids in a 2-5 year period, collecting samples for return to Earth. (b) Asteroid/comet analysis. Determine the chemical content of comets and asteroids on rendezvous missions (enabled by solar-electric propulsion) by using deep-penetration imaging radar and by beaming laser and/or microwave power down to the surface to vaporize material for spectrographic analysis.  (c) Orbital debris removal. Use beamed energy to rendezvous and grapple with a piece of space junk. Space-based lasers could also be used to vaporize smaller debris or to redirect the orbits of larger pieces to atmospheric reentry trajectories.
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