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1ac --- Energy Adv
Advantage 1: Energy

Wars over energy are inevitable --- SSP’s key to solve
Don Flournoy 10, Professor of Telecommunications, Ohio University, Athens Ohio, Winter 2010, (The Office Journal of Space Communication, Issue No. 16: Solar Power Satellites, SUNSATS: The Next Generation Of COMSATS, http://spacejournal.ohio.edu/issue16/flournoy.html)

The world is facing a perfect storm in which an energy crisis and an environmental crisis are occurring simultaneously. Earth's population continues to grow. Oil, gas and coal, the principal energy basis for the steadily improving standards of living among the more developed societies - and coveted by lesser developed societies - are contaminating earth's atmosphere as they are mined, processed and consumed. Those non-renewable fossil fuels are rapidly being used up. Within the next human generation, fossil fuels - plus all known alternative energy sources on earth - are predicted to fall far short of what will be needed. Several government commissions, think tanks, energy companies and utilities in more than one country investigating space-based solar power have concluded that SunSats are the world's most promising long-term solution. The argument is that the solar energy available in space is several billion times greater than any amount we could ever use on earth. The sun's energy is always available and it is inexhaustible. Unlike the fossil fuels of earth, space solar power does not emit greenhouse gases. Moving to solar can reduce competition for the limited supplies of earth-based energy, which is predicted to be the basis for future wars. 
It’s try or die --- failure develop SSP now risks near-term conflicts
Peter J. Schubert 10, Ph.D., P.E. Packer Engineering, Inc., Winter 2010, (Online Journal of Space Communication, Issue No. 16: Solar Power SatellitesCosts, Organization, and Roadmap for SSP, http://spacejournal.ohio.edu/issue16/schubert.html)

The Energy Information Agency (EIA) of the US predicts that in the time between 2004 and 2030 the world's energy demand will almost double. An extra 8,500 GW of installed capacity is needed to meet the growing energy needs of an increasingly affluent and industrialized world. This amounts to 328 GW per year of installed baseload power generation. A typical terrestrial "mega-nuclear" plant having multiple reactors produces from 5 to 8 GW, takes 8 years to build, and costs 25 billion USD, or about 3.85 USD/watt. Worldwide, the translates into 1.25 trillion USD each year on power generation facilities. Renewable energy sources, such as hydroelectric, wind, biomass, geothermal, and solar (passive, concentrated, and photovoltaic) are limited, according to the EIA. Even if fully utilitized and cost-effective, these sources are barely capable of meeting energy needs in 2030, but inadequate to meet the projected needs in 2050. Therefore, SSP needs to become a large and growing segment of mankind's power needs by no later than 2030. The Manhattan Project took 6 years, and the first nuclear reactor came 9 years later. The Apollo project also took 6 years, and routine space travel via the STS began 12 years after that. Thus, the latest date at which SSP work must be started is 2012. V. Conclusion SSP is the only renewable energy technology capable of meeting the projected worldwide demand for the next generation of humans, and all of their descendants. As the present stewards of the earth, there is a great onus on the present generation to start work on the ultimate solution as soon as possible. An ancient Chinese proverb advocates that we "dig the well before we are thirsty". A law of the Native American society known as the Iroquois Nation is "In every deliberation, we must consider the impact on the seventh generation". Benjamin Franklin's advice on addressing problems before they grow unmanageable is "a stitch in time, saves nine." Grateful Dead lyrics by John Perry Barlow teach: "We don't own this place, though we act as if we did; it's a loan from the children of our children's kids." While Americans individually can recognize the wisdom of these aphorisms, for the collective US nation to act accordingly will probably require a miracle. 

Resource conflicts will cause extinction

Heinberg 4, Senior Fellow of Post Carbon Institute, 2004 (Richard, Book Excerpt: Powerdown: Options and Actions for a Port-Carbon World, http://www.energybulletin.net/node/2291)

Last One Standing – The path of competition for remaining resources. If the leadership of the US continues with current policies, the next decades will be filled with war, economic crises, and environmental catastrophe. Resource depletion and population pressure are about to catch up with us, and no one is prepared. The political elites, especially in the US, are incapable of dealing with the situation. Their preferred “solution” is simply to commandeer other nations’ resources, using military force. The worst-case scenario would be the general destruction of human civilization and most of the ecological life-support system of the planet. That is, of course, a breathtakingly alarming prospect. As such, we might prefer not to contemplate it – except for the fact that considerable evidence attests to its likelihood.  The notion that resource scarcity often leads to increased competition is certainly well founded. This is general true among non-human animals, among which competition for diminishing resources typically leads to aggressive behaviour.

1ac --- Energy Adv
AND --- SSP provides infinite clean energy --- alternatives fail
NSS 11 (National Space Society, 6/3/11, “Space Solar Power  Limitless clean energy from space,” 6/21/11 (http://www.nss.org/settlement/ssp/)//C-NBM A.M.V.)

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      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 farm land 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. 
1ac --- Warming Adv
Advantage 2: Warming
It’s real and caused by humans

Andrew Dessler 10, professor of atmospheric sciences, Texas A&M University; Katharine Hayhoe, research associate professor of atmospheric sciences, Texas Tech University; Charles Jackson, research scientist, Institute for Geophysics, The University of Texas at Austin; Gerald North, distinguished professor of atmospheric sciences, Texas A&M University; André Droxler, professor of earth science and director of the Center for the Study of Environment and Society, Rice University; and Rong Fu, professor, Jackson School of Geosciences, The University of Texas at Austin, March 6, 2010, (Chronicle, On Global Warming, the science is solid, http://www.chron.com/disp/story.mpl/editorial/outlook/6900556.html)

In recent months, e-mails stolen from the University of East Anglia's Climatic Research Unit in the United Kingdom and errors in one of the Intergovernmental Panel on Climate Change's reports have caused a flurry of questions about the validity of climate change science. These issues have led several states, including Texas, to challenge the Environmental Protection Agency's finding that heat-trapping gases like carbon dioxide (also known as greenhouse gases) are a threat to human health. However, Texas' challenge to the EPA's endangerment finding on carbon dioxide contains very little science. Texas Attorney General Greg Abbott admitted that the state did not consult any climate scientists, including the many here in the state, before putting together the challenge to the EPA. Instead, the footnotes in the document reveal that the state relied mainly on British newspaper articles to make its case. Contrary to what one might read in newspapers, the science of climate change is strong. Our own work and the immense body of independent research conducted around the world leaves no doubt regarding the following key points: • • The global climate is changing. A 1.5-degree Fahrenheit increase in global temperature over the past century has been documented by NASA and the National Oceanic and Atmospheric Administration. Numerous lines of physical evidence around the world, from melting ice sheets and rising sea levels to shifting seasons and earlier onset of spring, provide overwhelming independent confirmation of rising temperatures. Measurements indicate that the first decade of the 2000s was the warmest on record, followed by the 1990s and the 1980s. And despite the cold and snowy winter we've experienced here in Texas, satellite measurements show that, worldwide, January 2010 was one of the hottest months in that record. • • Human activities produce heat-trapping gases. Any time we burn a carbon-containing fuel such as coal or natural gas or oil, it releases carbon dioxide into the air. Carbon dioxide can be measured coming out of the tailpipe of our cars or the smokestacks of our factories. Other heat-trapping gases, such as methane and nitrous oxide, are also produced by agriculture and waste disposal. The effect of these gases on heat energy in the atmosphere is well understood, including factors such as the amplification of the warming by increases in humidity. • • Heat-trapping gases are very likely responsible for most of the warming observed over the past half century. There is no question that natural causes, such as changes in energy from the sun, natural cycles and volcanoes, continue to affect temperature today. Human activity has also increased the amounts of tiny, light-scattering particles within the atmosphere. But despite years of intensive observations of the Earth system, no one has been able to propose a credible alternative mechanism that can explain the present-day warming without heat-trapping gases produced by human activities. • • The higher the levels of heat-trapping gases in the atmosphere, the higher the risk of potentially dangerous consequences for humans and our environment. A recent federal report, “Global Climate Change Impacts in the United States,” commissioned in 2008 by the George W. Bush administration, presents a clear picture of how climate change is expected to affect our society, our economy and our natural resources. Rising sea levels threaten our coasts; increasing weather variability, including heat waves, droughts, heavy rainfall events and even winter storms, affect our infrastructure, energy and even our health. The reality of these key points is not just our opinion. The national academies of science of 32 nations, and every major scientific organization in the United States whose members include climate experts, have issued statements endorsing these points. The entire faculty of the Department of Atmospheric Sciences at Texas A&M as well as the Climate System Science group at the University of Texas have issued their own statements endorsing these views (atmo.tamu.edu/weather-and-climate/climate-change-statement; www.ig.utexas.edu/jsg/css/statement.html). In fact, to the best of our knowledge, there are no climate scientists in Texas who disagree with the mainstream view of climate science. We are all aware of the news reports describing the stolen e-mails from climate scientists and the errors in the IPCC reports. While aspects of climate change impacts have been overstated, none of the errors or allegations of misbehavior undermine the science behind any of the statements made above. In particular, they do not alter the conclusions that humans have taken over from nature as the dominant influence on our climate. 
1ac --- Warming Adv
SSP’s key to avoid warming’s “tipping point” 

Dr. Feng Hsu 10, 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. 
1ac --- Warming Adv
SSP’s viable and key – other tech can’t solve warming

Dr. Feng Hsu 10, 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)

Solar Energy vs. Other Forms of Renewable Sources 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. 
1ac --- Warming Adv
Global warming causes extinction.
David Stein, Science editor for The Guardian, 2006, “Global Warming Xtra: Scientists warn about Antarctic melting,” http://www.agoracosmopolitan.com/home/Frontpage/2008/07/14/02463.html

Global Warming continues to be approaches by governments as a "luxury" item, rather than a matter of basic human survival. Humanity is being taken to its destruction by a greed-driven elite. These elites, which include 'Big Oil' and other related interests, are intoxicated by "the high" of pursuing ego-driven power, in a comparable manner to drug addicts who pursue an elusive "high", irrespective of the threat of pursuing that "high" poses to their own basic survival, and the security of others. Global Warming and the pre-emptive war against Iraq are part of the same self-destructive prism of a political-military-industrial complex, which is on a path of mass planetary destruction, backed by techniques of mass-deception."The scientific debate about human induced global warming is over but policy makers - let alone the happily shopping general public - still seem to not understand the scope of the impending tragedy. Global warming isn't just warmer temperatures, heat waves, melting ice and threatened polar bears. Scientific understanding increasingly points to runaway global warming leading to human extinction", reported Bill Henderson in CrossCurrents. If strict global environmental security measures are not immediately put in place to keep further emissions of greenhouse gases out of the atmosphere we are looking at the death of billions, the end of civilization as we know it and in all probability the end of humankind's several million year old existence, along with the extinction of most flora and fauna beloved to man in the world we share.
1ac --- Plan
Thus, the plan:

The United States federal government should fund the development and launch capabilities of four Solar Powered Satellites
1ac --- Solvency

DoC development and funding of four SPS satellites is key to an effective SPS market and US space leadership

Karen Cramer Shea, ’10, Masters in Science Technology and Public Policy with Specialty in Space Policy from the George Washington University. Attendee of the International Space University Summer Session, Winter 2010, (Online Journal of Space Communication, Issue No. 16: Solar Power Satellites, Why Has SPS R&D Received So Little Funding? http://spacejournal.ohio.edu/issue16/shea.html)

Space solar power technology is still in its infancy because of the lack of R&D funding and the absence of agency leadership. Since Dr. Peter E. Glaser came up with the idea for solar power satellites in 1968, this important solution to our global energy crisis has received only an estimated $80 million[1] in research funding. Both NASA and the DOE have had space solar power research programs but these have all been disbanded. How can agency interest in and funding for SSP be increased and sustained? How can launch costs be reduced sufficiently to make space solar power self-supporting so that agency support is no longer needed? Historical Perspective Over 40 years ago, Dr. Glaser of Arthur D. Little Company first proposed the concept of placing satellites in geosynchronous orbit to collect energy from the Sun for the purpose of transmitting the energy back to the earth. Possible implementation of Dr. Glaser's idea was studied by DOE and NASA during the 1970's. In 1975, the Goldstone Deep Space Communications Complex did experiments in wireless power transmission. In 1999, NASA undertook further review of space solar power. In 2007, the Pentagon's National Security Space Office issued a report on space based solar power that included a discussion of its use to power forward military bases. In 2008, the Discovery Channel aired a television documentary featuring John Mankins and his Japanese colleagues testing wireless power transmission between two Hawaiian Islands, a key space solar power technology. In 2009, Pacific Gas and Electric (PG&E) announced an agreement to buy 2000 MW of space solar power starting in 2016.[4] Also in 2009, the Japanese made SSP a national priority and indicated they may spend $21 billion to build a space solar power satellite over the next 30 years.[5] The United States is estimated to have invested $80 Million (adjusted for inflation) studying SPS since the idea was first proposed. This includes funding from DOE and NASA for 3 years during the 1970's[2] and the NASA funding in 1999 and 2000.[3] As a comparison, DOE is estimated to have invested $21 Billion in fusion energy research since the 1950s.[1] Space Solar Power has suffered from a policy dilemma. The Department of Defense (DOD) wants to use solar power satellites (SPS) to deliver electrical power to its forward military bases but that agency cannot build them, since SPS is clearly not in its mission. The DOD is developing lasers and microwave beams for offensive military purposes, but taking a lead in using lasers and microwaves for the beaming of electrical power would be politically unacceptable. The DOD is very interested in being an SSP customer because this satellite energy application would dramatically improve efficiency and reduce costs of supplying power to its troops in the field. Another consideration is in reducing costs in lives, as the generator fuel trucks are easy targets. Space solar power has been studied by both NASA and the DOE. Unfortunately, NASA considers SSP to be an energy issue and the DOE considers it to be a space issue. Neither is currently funding SSP research. Added to this, NASA is in crisis with the retirement of the Space Shuttle, while trying to operate the International Space Station and return to the Moon with a launch system that is behind schedule, over budget and losing capability. The 2009 Augustine Committee called for a $3 billion increase in the NASA budget just to keep up with its current commitments. NASA clearly cannot take the lead in SPS research and development. In the past, DOE has been interested in nuclear technology because of its connection to defense and DOE was interested in distributed systems for renewable energy. Now the DOE is putting emphasis on clean coal and biofuels. DOE has not shown any renewed interest in Solar Power Satellites. The DOE thinks launch costs are too high to ever be profitable, and space solar power is unproven both in terms of commercial viability and safety. To confirm safety and commercial viability requires funding. Many groups are working on reducing launch costs. SSP development should be funded in anticipation of launch cost reductions. Current Situation The timing would seem ideal for securing SPS development funding in today's world situation. Energy prices are rising at the same time that the demand for energy is increasing. Public and scientific concerns about climate change are growing based on current levels of carbon dioxide, accelerating in the burning of fossil fuels to meet energy requirements. Cap and Trade legislation and renewable energy mandates are being proposed. Also to be mentioned is the Japanese plan to spend $21 Billion on space solar power development and the Solaren contract in California with the utility Pacific Gas and Electric to deliver 200 megawatts of electrical energy from space starting in 2016. The questions now about SPS are mainly not if but specifically who, what, when, where and how best? For example, is solar voltaic or solar thermal the most efficient approach? Which are the best types of solar collectors to use? Which types of solar cells best balance cost, mass and durability issues? Which is the best wireless transmission method: lasers or microwaves? Where and how do we best build the receiving stations? What manufacturing techniques are most scalable? Which frequency is best for power beaming considering size, electronics, atmospheric and International Telecommunications Union issues? What safety precautions need to be taken with SPS? How can we transmit the power from place to place safely, efficiently and economically? When in this century will the cost of energy rise high enough and Moore's law reduce the cost of the technology sufficiently for space solar power to be profitable? Who will control the SPS market? In 2050, will the U.S. be buying power from space from the Japanese or selling it to Saudi Arabia? Which U.S. agency, if any, will take charge of this issue and invest in space solar power? Proposed Solution Since neither the DOE nor NASA considers space solar power to be in its mandate and each refuses to fund its development, maybe it is time for Americans to consider whether there are other U.S. government agencies that might see these developments within their mandate. The Department of Commerce is an agency that deals with space and is concerned about the nation's energy future. The Commerce Department currently hosts the National Oceanic and Atmospheric Administration (NOAA), one of the world's largest civilian space agencies. Commerce is concerned with all aspects of the U.S. economy and energy definitely affects the US economy. The Department of Commerce is the perfect agency to take the lead on space solar power. From its Web site, one can see that Commerce's mission includes "promoting the Nation's economic and technological advancement," "strengthening the international economic position of the United States," "improving comprehension and uses of the physical environment," and "ensuring effective use and growth of the Nation's scientific and technical resources." Space solar power development will be key to U.S. future economic and technological development. SPS is an excellent example of a way to help strengthen our international economic position, to improve use of our physical environment and effectively exploit our scientific and technical resources. Space solar power is clearly within the mandate of the Department of Commerce. Secretary of Commerce Gary Locke is in a good position from which to champion space solar power development. He was the two-time governor of the State of Washington; thus is very aware of the importance of aerospace to the U.S. economy since Boeing is a pillar of the state's economy. He has strong leadership skills. The Commerce Department currently hosts the Office of Space Commercialization, National Oceanic & Atmospheric Administration (NOAA), National Institute of Standards & Technology, National Telecommunications & Information Administration, National Technical Information Service and Economic Development Administration. All of these can be expected to contribute to and benefit from the effort to develop a system of Solar Power Satellites. The Office of Space Commercialization is presently the only civilian government group interested in space solar power. The Department of Commerce has a history of cooperation with both DOE and NASA. Today, NOAA works closely with NASA on its weather satellite launches. Gary Locke and Dr. Steven Chu, Secretary of the Department of Energy, work together well, making many joint appearances. If Commerce will fund SSP development, the issue of launch costs will still need to be addressed. Launching satellites and related materials into space has remained extremely expensive for decades because the current market isn't big enough to justify the major investment required to develop new technology. Given the potential size of this new energy source, it would make sense for the US government to put money into R&D. It would also help if the government subsidized launch costs for the first four full scale solar power satellites in return for a percent of the power produced for the life of the satellite. This could help to get the energy market moving in the direction of space. It may also help to address some of the power needs of our Department of Defense. To meet the demands of launching the components of four solar power satellites into geosynchronous orbit, the launch industry would have to rapidly up-size. Putting the power of the government behind this effort would assure development of improved facilities and technologies. Four satellites would allow the SSP technology to go through several generations of improvement while the market was being established. Once their capabilities are proven, with four electricity generating satellites in orbit, the industry will have a track record on which to secure investment capital for additional launches. It is hoped that because of the investment and new technologies applied launch costs will have been lowered. Significance Space solar power is stuck because of two dilemmas, the difficulty of finding an agency to fund space solar power and high launch costs. NASA considers space solar power to be energy and the Department of Energy considers space solar power to be space. Space solar power has such huge launch demands that present launch costs make it unaffordable. Part of the reason that launch costs are so high is that the launch market is small. Since the market for solar energy from space is huge, the U.S. government should subsidize the launch of the initial four solar power satellites to drive the launch industry to a new level of capability. The Department of Commerce should be given authority to take the lead in space solar power development. Space solar power has no serious technical issues standing in its way, but it is facing crippling policy dilemmas. By taking a new policy approach, we may be able to get out of a decades-long quagmire. Energy and space are within the mandate of the Department of Commerce. Help with the deployment of four full scale space solar power satellites will incentivize the launch industry to develop new technologies and more efficient techniques and facilities. The time is now for the development of space solar power. If the U.S. government commits to it as a matter of public policy, a new SPS industry will emerge, repaying the public investment many times over. If the U.S. does not do so, Japan, China, India or Russia will take the lead in space solar power development and the U.S. will continue to send billions of dollars a year abroad to insure that our energy needs are met.

1ac --- Solvency
SSP is technologically viable 

Cox, 11 [William John, retired prosecutor and public interest lawyer, author and political activist, The Peoples Voice, March 26, http://www.thepeoplesvoice.org/TPV3/Voices.php/2011/03/26/the-race-for-space-solar-energy, BJM]

Space-solar energy is the greatest source of untapped energy which could, potentially, completely solve the world’s energy and greenhouse gas emission problems. 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. Following its proposal by Dr. Peter Glaser in 1968, the concept of solar power satellites was extensively studied by the U.S. Department of Energy (DOE) and the National Aeronautics and Space Administration (NASA). By 1981, the organizations determined that the idea was a high-risk venture; however, they recommended further study. With increases in electricity demand and costs, NASA took a "fresh look" at the concept between 1995 and 1997. The NASA study envisioned a trillion-dollar project to place several dozen solar-power satellites in geostationary orbits by 2050, sending between two gigawatts and five gigawatts of power to Earth. The NASA effort successfully demonstrated the ability to transmit electrical energy by microwaves through the atmosphere; however, the study’s leader, John Mankins, now says the program "has fallen through the cracks because no organization is responsible for both space programs and energy security." The project may have remained shelved except for the military’s need for sources of energy in its campaigns in Iraq and Afghanistan, where the cost of gasoline and diesel exceeds $400 a gallon. A report by the Department of Defense’s National Security Space Office in 2007 recommended that the U.S. "begin a coordinated national program" to develop space-based solar power. There are three basic engineering problems presented in the deployment of a space-based solar power system: the size, weight and capacity of solar collectors to absorb energy; the ability of robots to assemble solar collectors in outer space; and the cost and reliability of lifting collectors and robots into space. Two of these problems have been substantially solved since space-solar power was originally proposed. New thin-film advances in the design of solar collectors have steadily improved, allowing for increases in the efficiency of energy conversion and decreases in size and weight. At the same time, industrial robots have been greatly improved and are now used extensively in heavy manufacturing to perform complex tasks. The remaining problem is the expense of lifting equipment and materials into space. The last few flights of the space shuttle this year will cost $20,000 per kilogram of payload to move satellites into orbit and resupply the space station. It has been estimated that economic viability of space solar energy would require a reduction in the payload cost to less than $200 per kilogram and the total expense, including delivery and assembly in orbit, to less than $3,500 per kilogram. Although there are substantial costs associated with the development of space-solar power, it makes far more sense to invest precious public resources in the development of an efficient and reliable power supply for the future, rather than to waste U.S. tax dollars on an ineffective missile defense system, an ego trip to Mars, or $36 billion in risky loan guarantees by the DOE to the nuclear power industry. With funding for the space shuttle ending next year and for the space station in 2017, the United States must decide upon a realistic policy for space exploration, or else it will be left on the ground by other nations, which are rapidly developing futuristic space projects.

Studies prove
Johnathan Coopersmith historian of technology 10 (AIP Conference Proceedings “Solar Power Satellites: Creating the Market for Beamed Energy Propulsion, May 6, 2010 -- Volume 1230, pp. 103-110, http://link.aip.org/link/?APCPCS/1230/103/1) Herm 

Space-Based Solar Power (SBSP) has great potential to supply baseload electric power to Earth with minimum environmental damage. The tempting promise of gigawatts of electricity, harvested from kilometer-wide arrays of solar cells in geosynchronous orbit and beamed by microwave to receiving stations on earth, was technologically too ambitious when first proposed by Peter Glaser in 1968 [10]. Interest in SBSP has grown in recent years due to technological advances and growing concern about providing future baseload electricity in environmentally friendly and economically feasible ways [11-15]. SBSP technology has matured greatly since first studied in the 1970s. Advances in solar cells, microwave transmission, and construction techniques in space have made SBSP much more attractive technically. The most recent major study, by the National Space Security Office (NSSO) of the American Department of Defense in 2007, concluded that a one GW solar power station could be built in geosynchronous orbit [16]. Growing interest in SBSP is reflected by papers like the Naval Research Laboratory’s 2008 SBSP study [17], websites [18], and conferences like Space Canada International Symposium on Solar Energy from Space [19]. The International Academy of Astronautics will complete an exhaustive study in 2010 on the main technological options and provide a roadmap forward [20].

***INHERENCY --- No SSP Now
No US SSP Now

No US SSP Now

Peter J. Schubert, ’10, Ph.D., P.E. Packer Engineering, Inc., Winter 2010, (Online Journal of Space Communication, Issue No. 16: Solar Power SatellitesCosts, Organization, and Roadmap for SSP, http://spacejournal.ohio.edu/issue16/schubert.html)

Manhattan and Apollo threats were man-made. What threats could induce the US to pursue SSP? Oil shortages have failed. International climate change initiatives have so far failed. Even an attack on US soil was insufficient to change American views towards energy. Positive incentives have also failed, including Nobel Prizes and petitions by developing nations. There is presently no superpower to challenge the US, so any remaining threats are perceived as being manageable. By process of elimination, there are no known threats or inducements which could initiate a concerted US effort to develop solar power satellites. Therefore, if SSP is to come to pass, it will require a miracle, or at the very least, an unexpected degree of good luck. As Thomas Jefferson, third President of the United States said: "I'm a great believer in luck and I find the harder I work, the more I have of it." The remainder of this paper outlines a means by which hard work can prepare the US for a SSP initiative, should a miracle occur.
A2: Japan/Solaren will develop SSP now

Solaren and Japan won’t achieve a viable SSP – they lack sufficient backing and support

Darel Preble, ’10, chair, Space Solar Power Workshop, 06/04/10, (The Numbers May Not Add Up Yet for SSP, http://spot.us/pitches/445-is-solar-power-from-space-the-next-big-thing-in-green-energy/updates)

Notably, Japan, has provided the USEF consortium with a $21 Billion budget. A Sunsat Corporation would provide the most realistic path for SSP to meet our technical, financial, and political energy imperative - to address the US and the world's urgent energy security needs. Only a Sunsat Corp could finance the space flight market revolution needed to lower the cost of space access by being able to write the large checks needed to greatly increase the flight rate.   Solaren hopes to avoid expensive litigation and regulatory work in CA, nationally, and internationally for the satellite slot. Spirnak states that the FCC will be the only regulatory work needed for the space segment, such as interfacing the ITU or neighboring slot holders. That is unlikely in my understanding of the satellite industry and my experience in the utility industry. Environmental impact studies, hearings, etc., will be among the efforts on the ground regulatory segment. Typically competing energy providers will find ways to encourage expensive rocks in Solaren's path, assuming Solaren itself isn't its own worst enemy, as sometimes happens.   We can hope that difficulties will be minimized by SSP's glowing advantages in these times of rising energy costs and related economic problems, however the very profitable energy industry - the competition typically views SSP as a threat. SSP is clearly doable at a price - microwave technology is a generally well-known and well-developed industrial and commercial tool - but not without financial hazard for the first SSP provider. Another reason why we need a very strong champion, such as Sunsat Corp, to weather the hail of arrows that greet any pioneer that may not choose the best path first.   The Space Solar Power Workshop finds it highly unlikely that Solaren can overcome these difficulties in the timeframe they are committed to, using their stated, patented, satellite design features.  
***SOLVENCY
SPS Solves – Catalyzes Action

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.” 

SPS Solves Energy Dependence/Competitive/Feasible

Solves Energy Dependence, its economically competitive, its feasible (setting up loan guarantees for private corporations to build SPS, build and operate a demonstration model SPS)

Ben Bova, 2008, president emeritus of the National Space Society and the author of nearly 120 nonfiction books and futuristic novels, including "Powersat," a novel about building the first solar power satellite, October 12, 2008, (The Washington Post, An Energy Fix Written in the Stars, 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. Conservative estimates have shown that an SPS could deliver electricity at a cost to the consumer of eight to 10 cents per kilowatt hour. That's about the same as costs associated with conventional power generation stations. And operating costs would drop as more orbital platforms are constructed and the price of components, such as solar voltaic cells, is reduced. Solar power satellites could lower the average taxpayer's electric bills while providing vastly more electricity. They would be big -- a mile or more across. Building them in space would be a challenge, but not an insurmountable one: We already know how to construct the International Space Station, which is about the size of a football field. And the SPS doesn't require any new inventions. We have the technology at hand. Basically, an SPS needs solar voltaic cells to convert sunlight into electricity and microwave transmitters to beam the energy to the ground. We've been using solar cells to power spacecraft since the 1950s. Solar cells are in our pocket calculators, wristwatches and other everyday gadgetry. You can buy them over the Internet. Microwave transmitters are also a well-developed technology. There's one in almost every kitchen in the nation, in the heart of our microwave ovens. Some people worry about beaming gigawatts of microwave energy to the ground. But the microwave beams would be spread over a wide area, so they wouldn't be intense enough to harm anyone. Birds could fly through the thinly spread beams without harm. Nevertheless, it would be best for the receiving stations to be set up in unpopulated areas. The deserts of the American Southwest would be an ideal location. You could gain votes in Arizona, New Mexico, Nevada and California! It's ironic, but when solar power satellites become commonplace, the desert wastes of the Sahara and the Middle East could become important energy centers even after the last drop of oil has been pumped out of them. SPS receiving stations could also be built on platforms at sea; Japan has already looked into that possibility.  I admit, solar power satellites won't be cheap. Constructing one would cost about as much as building a nuclear power plant: on the order of $1 billion. That money, though, needn't come from the taxpayers; it could be raised by the private capital market. Oil companies invest that kind of money every year in exploring for new oil fields. But the risk involved in building an SPS, as with any space operation, is considerable, and it could be many years or even decades before an investment begins to pay off. So how can we get private investors to put their money into solar power satellites? This nation tackled a similar situation about a century ago, when faced with building big hydroelectric dams. Those dams were on the cutting edge of technology at the time, and they were risky endeavors that required hefty funding. The Hoover Dam, the Grand Coulee Dam and others were built with private investment -- backed by long-term, low-interest loans guaranteed by the U.S. government. They changed the face of the American West, providing irrigation water and electrical power that stimulated enormous economic growth. Phoenix and Las Vegas wouldn't be on the map except for those dams. Solar power satellites could be funded through the same sort of government-backed loans. Washington has made such loan guarantees in the past to help troubled corporations such as Chrysler and Lockheed. Why not use the same technique to encourage private investment in solar power satellites? If we can bail out Wall Street, why not spend a fraction of that money to light up Main Street? What's more, a vigorous SPS program would provide a viable market for private companies, such as SpaceX and Virgin Galactic, that are developing rocket launchers. Like most new industries, these companies are caught in a conundrum: They need a market that offers a payoff, but no market will materialize until they can prove that their product works. The fledgling aircraft industry faced this dilemma in the 1920s. The federal government helped provide a market by giving it contracts to deliver mail by air, which eventually led to today's commercial airline industry. A vigorous SPS program could provide the market that the newborn private space-launch industry needs. And remember, a rocket launcher that can put people and payloads into orbit profitably can also fly people and cargo across the Earth at hypersonic speed. Anywhere on Earth can be less than an hour's flight away. That's a market worth trillions of dollars a year. It will take foresight and leadership to start a solar power satellite program. That's why, Mr. Future President, I believe that you should make it NASA's primary goal to build and operate a demonstration model SPS, sized to deliver a reasonably impressive amount of electrical power -- say, 10 to 100 megawatts -- before the end of your second term. Such a demonstration would prove that full-scale solar power satellites are achievable. With federal loan guarantees, private financing could then take over and build satellites that would deliver the gigawatts we need to lower our imports of foreign oil and begin to move away from fossil fuels. I know that scientists and academics will howl in protest. They want to explore the universe and don't care about oil prices or building new industries. But remember, they howled against the Apollo program, too. They wanted the money for their projects, not to send a handful of fighter jocks to the moon. What they failed to see was that Apollo produced the technology and the trained teams of people that have allowed us to reach every planet in the solar system.

A vigorous SPS program will also produce the infrastructure that will send human explorers back to the moon and on to Mars and beyond. It could also spur young students' interest in space, science and cutting-edge technology. Americans are a frontier people at heart. We have a frontier that begins a scant hundred miles overhead and contains more riches of energy and raw materials than the entire Earth can provide. Mr. Future President, if we use these resources wisely, we can assure prosperity and peace for the world -- and you have the opportunity to write your name in capital letters across the skies.

SPS Solves/Viable

SSP solves and is viable 

O. Glenn Smith, 2008, a former manager of science and applications experiments for the International Space Station at NASA’s Johnson Space Center. July 23, 2008, (NYT, Harvest the Sun — From Space, http://www.nytimes.com/2008/07/23/opinion/23smith.html)

AS we face $4.50 a gallon gas, we also know that alternative energy sources — coal, oil shale, ethanol, wind and ground-based solar — are either of limited potential, very expensive, require huge energy storage systems or harm the environment. There is, however, one potential future energy source that is environmentally friendly, has essentially unlimited potential and can be cost competitive with any renewable source: space solar power. Science fiction? Actually, no — the technology already exists. A space solar power system would involve building large solar energy collectors in orbit around the Earth. These panels would collect far more energy than land-based units, which are hampered by weather, low angles of the sun in northern climes and, of course, the darkness of night. Once collected, the solar energy would be safely beamed to Earth via wireless radio transmission, where it would be received by antennas near cities and other places where large amounts of power are used. The received energy would then be converted to electric power for distribution over the existing grid. Government scientists have projected that the cost of electric power generation from such a system could be as low as 8 to 10 cents per kilowatt-hour, which is within the range of what consumers pay now. In terms of cost effectiveness, the two stumbling blocks for space solar power have been the expense of launching the collectors and the efficiency of their solar cells. Fortunately, the recent development of thinner, lighter and much higher efficiency solar cells promises to make sending them into space less expensive and return of energy much greater. Much of the progress has come in the private sector. Companies like Space Exploration Technologies and Orbital Sciences, working in conjunction with NASA’s public-private Commercial Orbital Transportation Services initiative, have been developing the capacity for very low cost launchings to the International Space Station. This same technology could be adapted to sending up a solar power satellite system. 

SPS technologically viable now

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 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. 
***ENERGY ADV

Energy Adv --- Brink --- Peak Oil

Peak Oil makes an energy crunch inevitable, absent SSP 

Darel Preble 10, Space Solar Power Institute, Winter 2010, (Online Journal of Space Communication, Issue No. 16: Solar Power Satellites, The Sunsat Act - Transforming our Energy, Economy and Environment, http://spacejournal.ohio.edu/issue16/preble.html)

Our global economy depends on low cost energy. In reaction to peaking oil prices, our economy is "in a shambles." We must rebuild our energy supply. Many energy alternatives have been explored and subsidized since the Arab Oil embargo shock of 1973, yet our oil, gas and energy dependency has grown. Our energy security is declining. Rebuilding our primary energy supply is hard. Fortunately, technology has opened the door to a clean new baseload energy player, Space Solar Power (SSP). The difference between communication satellites (comsats) now in use and the power satellites (sunsats) we need, is that sunsats would optimize for efficient power transfer, while comsats have optimized their signal to noise ratio. Just as the Comsat Act of 1962 created our robust commercial satellite communications industry, the key legislation that would enable SSP to become a major energy source is entitled the Sunsat Act. The Sunsat Act would create a commercial power satellite industry. Our Energy Economy Our global economy and wealth is strongly tied to the price of energy and our efficiency in using that energy to create value (exergy).[1] About 60% of world primary energy supply comes from oil and gas, which is in, or near, declining supply. World oil production may have peaked in 2008.[2] Other experts, defining "oil" more broadly, project the peak year to be 2012-2013.[3] Charlie Maxwell, dean of world oil analysts who correctly predicted the oil crash of 2008, forecasts a peak of all liquid fuels, including biofuels, in 2015.[4] A group led by David Rutledge, who chairs Caltech's Division of Engineering and Applied Science, has been working to evaluate all global fossil fuel reserve equivalents. Its projection shows a peak in world fossil fuel energy production - oil, gas and coal - in just 10 years.[5] The rising cost of energy over the last fifteen or twenty years has our global economy "in a shambles," to use Warren Buffet's words.[6] Overextended on debt, the public been squeezed by rising costs and flat or declining wages. Triggered by record oil prices,[7] the world is in the worst economic crisis since the Great Depression. For the first time since WW II, world electric power demand, the surest measure of standard of living, is expected to be 3.5% lower in 2009 than 2008.[8]

Energy Adv --- SSP Solves

SSP solves Energy

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)

A single kilometer-wide band of geosynchronous earth orbit experiences enough solar flux in one year (approximately 212 terawatt-years) to nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today (approximately 250 TW-yrs). The enormous potential of this resource demands an examination of mankind’s ability to successfully capture and utilize this energy within the context of today’s technology, economic, and policy realities, as well as the expected environment within the next 25 years. Study of space-based solar power (SBSP) indicates that there is enormous potential for energy security, economic development, advancement of general space faring, improved environmental stewardship, and overall national security for those nations who construct and possess such a capability. While the Office of the Secretary of Defense (OSD) has no official position on SBSP, the National Security Space Office (NSSO) is conducting this Phase 0 architecture feasibility study on behalf of the Department of Defense to begin answering one fundamental question: Can the United States and partners enable the development and deployment of a space- based solar power system within the first half of the 21st Century such that if constructed could provide affordable, clean, safe, reliable, sustainable, and expandable energy for its consumers? In this question, the term “enable” is critical in that it reflects a focus on retiring all of the hurdles over the next four decades that are anticipated in maturing this concept. If the answer to this question is “yes”, then discussion can begin on whether this disruptive concept should be pursued as a national project not only for its energy, environmental, and economic benefits, but also for the other national security rewards it has the potential to provide. BACKGROUND Space Solar Power: The Concept and Why it is Interesting The Sun is a giant fusion reactor, conveniently located some 150 million km from the Earth, radiating 2.3 billion times more energy than what strikes the disk of the Earth, which itself is more energy in a hour than all human civilization directly uses in a year, and it will continue to produce free energy for billions of years. Our Sun is the largest known energy resource in the solar system. In the vicinity of Earth, every square meter of space receives 1.366 kilowatts of solar radiation, but by the time it reaches the ground, it has been reduced by atmospheric absorption and scattering; weather; and summer, winter, and day-night cycles to less than an average of 250 watts per square meter. Space-Based Solar Power offers a way to break the tyranny of these day-night, summer-winter and weather cycles, and provide continuous and predictable power to any location on Earth. First originated as an idea in 1968 and later patented by Dr. Peter Glaser, Space-Based Solar Power captures sunlight on orbit where it is constant and stronger than on Earth, and converts it into coherent radiation that is beamed down to a receiver on Earth. Two basic architectures exist (for a complete discussion see Appendix A): placement of collectors in Earth orbit [geostationary orbit (GEO), medium-Earth orbit (MEO), or low-earth orbit (LEO)], or placement of collectors on the surface of the Moon. Two basic methods exist for capturing the energy: photovoltaic or solar dynamic. Finally two basic methods of beaming the power down exist: via coherent radio waves, or via coherent visible or infrared light. Typical reference designs involved a satellite in geostationary orbit, several kilometers on a side, that used photovoltaic arrays to capture the sunlight, then convert it into radio frequencies of 2.45 or 5.8 GHz where atmospheric transmission is very high, that were then beamed toward a reference signal on the Earth at intensities approximately 1/6th of noon sunlight. The beam was then received by a rectifying antenna and converted into electricity for the grid, delivering 5-10 gigawatts of electric power. 

SSP alleviates energy needs --- it can be transmitted anywhere on earth 

Kiantar Betancourt, ’10, August 28, 2010, (Space Energy, Space Based Solar Power: Worth the effort?, http://www.spaceenergy.com/AnnouncementRetrieve.aspx?ID=56407)

One solar power satellite could provide 1 gigawatt of continuous power, enough to power 500’000 homes, also the equivalent of a large nuclear power plant.[17]  Like a nuclear power plant, SBSP would do so without emitting any carbon dioxide into the atmosphere.[18]  Unlike a nuclear power plant, SBSP would do so without any radioactive waste by-product or danger of nuclear meltdown.[19]  Unlike ground-based solar, without the interference of the earth’s atmosphere a solar power satellite could collect 7-10 times the amount of power.[20]  The sun’s rays would shine continuously on a solar power satellite, thus this power could be supplied continuously without interruption.   Solar power satellites could then transmit that power anywhere in the world.[21]   These are 2 properties that set SBSP apart from other renewable energy sources.[22] Ground-based solar power requires a power storage system to supply power when the sun is blocked by bad weather or during the night which adds to its cost and decreases its efficiency.[23]  Wind power is often available only from remote or offshore locations.[24]  Even countries with minimal energy infrastructure or people located in remote areas could install receivers to get a continuous power supply from SBSP. The base technology of SBSP is already proven.  In 2008, SBSP had a milestone breakthrough.[25]  American and Japanese researchers, in only four months and on a budget of only $1 million, successfully transmitted a microwave beam 148 kilometers between two Hawaiian Islands.[26]  The distance was chosen because of its equivalence to the thickness of the atmosphere that a microwave beam from space must penetrate to reach the planet’s surface.[27]  This experiment was significant because it proved power transmission over large distances at high efficiency rates is possible.[28]  Also, since 1977 the efficiency of solar cells has increased from around 10% to over 40%.[29]  The efficiency of solid-state amplifiers has increased from 20% to 80%.[30]   Solar power satellites using these new technologies should weigh around 25 tons, much smaller than the 250 ton satellites originally contemplated by Dr. Peter E. Glaser, the scientist who introduced SBSP.[31]  Dr. Glaser’s original proposal in the 60’s required hundreds of astronauts in space to build solar power satellites.[32]  This is no longer the case as advances in computing and robotics would allow satellites to be self-assembling made up of many small parts.[33]  More time and research will help to lower the initial cost and improve efficiency to the scale needed for SBSP, but no new breakthrough discovery or invention is necessary.[34] 
SSP solves energy dependence

David Boswell 4, speaker at the 1991 ISDC, International Space Development Conference, August 30, 2004, (The Space Review, Whatever happened to solar power satellites?, http://www.thespacereview.com/article/214/1)

At the end of June, a conference about space based solar power generation was held in Granada, Spain. The conference provided progress reports from groups in Europe, the US, and Japan who are working on concepts and plans for building solar power plants in orbit that would beam electricity down for use on Earth. It sounds like the perfect solution for our future energy needs. The Sun is constantly sending energy to the Earth and all we need to do is catch it and then use it. Unlike current energy sources, we are not going to run out of sunlight anytime soon, it wouldn’t contribute to global warming, and it is available everywhere (or to put it another way, we don’t need to get most of our sunlight from a politically unstable region). 

Energy/Warming Adv --- SSP Solves

SSP is the only viable mechanism to solve energy and warming

Al Globus, ’10, chairman of the Space Settlement Committee of the National Space Society, Winter 2010, (Office Journal of Space Communication, Space Solar Power, Lunar Mining and the Environment, Issue No. 16: Solar Power Satellites, http://spacejournal.ohio.edu/issue16/globus2.html)

Consider the environmental impact of other power production technologies, such as oil, coal, natural gas, fission, fusion, ground solar, biomass, wind, tides and waves. Hydro and geothermal are taken out of this analysis as they have limited total energy production potential. All of these systems must be built on the ground and their materials mined, processed, and fabricated into their contributing parts. None of these systems are typically mass constrained, as satellites are, so producing 10 TW of power by any of them will require producing far more than 125 million tons of power plant. Furthermore, at end of life all this material must be either remanufactured or disposed of in the biosphere. It is safe to say that for any of these options, this environmental impact alone is as great or greater than SSP ground antennas. In some cases, such as disposing of irradiated components of nuclear power plants, it may be much greater. Today's terrestrial solar cells appear to produce the equivalent of two watts continuously per kg of panel.[4] This means that five billion tons of solar cells would be required to generate 10TW of power. Furthermore, assuming a generous 50-year life, producing 10 TW of power requires that 100 million tons of solar cells annually must be manufactured and disposed of. Producing that same 10TW of power would require 10,000 one gigawatt (1GW) nuclear or fossil fuel power plants. Assuming a 50-year life, 200 new plants would have to be built and 200 decommissioned every year – almost one every day forever. Oil, natural gas, and coal-powered plants all require a continuous supply of fuel, which must be extracted from the earth. These fuels must be processed and then burned releasing CO2 and other, often more noxious, materials into the atmosphere. Maintaining a clean and healthy atmosphere, of course, is literally essential for our minute-to-minute survival. The environmental impact of these emissions is so great that entire forests and watersheds are put at risk by acid rain, millions of people are being sickened by urban air pollution, and there is substantial evidence that CO2 emissions are noticeably warming the entire planet, especially the polar regions. Operation of solar power satellites produce no atmospheric emissions at all. Powersat beams will slightly warm a column of air, but even this effect can be minimized by the density of the beam and choice of the frequency used. Fission also requires fuel, uranium in this case rather than carbon compounds. In addition to the environmental impact of uranium mining, processing and use, this fuel can be processed to provide material for nuclear weapons that can demolish whole cities and ecosystems, if used. The waste from fission power production is extremely toxic and long lasting, requiring long term, expensive and unpopular storage; at least in the case with currently operational plants. A successful terrorist attack on a fission plant could easily make its region unfit for human habitation for centuries, as has happened in areas near major nuclear accidents. Fusion power may reduce these problems, but after 60 years of research no credible design for a commercial plant exists, so the environmental effects are yet unknown. Ground solar in large quantities uses a great deal of land. Covering roof-tops with solar collectors avoids this problem but is limited in the total power produced. Centralized solar plants carry a larger environmental cost since the ecosystems beneath solar collectors become completely devoid of solar inputs. Assuming 80 kw continuous power per hectare, producing 10 TW of energy would require over 12 million hectares of solar power plant, or a square 350 km on a side. Of course, the actual area removed from biological production would be less since rooftops already shade the ground completely. By way of contrast, the total area needed for solar power satellite antennas depends heavily on the desired power density, which is a variable design parameter at present. Assuming a power beam transmitting energy 50% of strong sunlight (400w/m2) and 80% conversion efficiency, 10 TW of power on the downlink would require roughly 31,250 km2 or a square 175 km on a side for safe reception on earth. Thus, the area required is significantly less and the environmental impact per m2 is less as well. Biomass is extremely inefficient as a way to harness solar energy. All the energy from biomass is derived from the sunlight falling on plants. The efficiency of plants converting sunlight into energy is typically a few percent (sugarcane is higher). There are also inefficiencies when converting biomass into usable energy so net efficiency is usually less than 1%. Solar cells, by contrast, are generally 10-20% efficient, or better. Of course, inedible biomass left over from food production and waste from timber production need not be as concerned about overall efficiency as it is produced anyway, but there is not nearly enough of this by-product to meet our energy needs. The production of energy from biomass has it's own environmental costs. A typical 1MW wind generator in a good location can produce the equivalent of about 0.35 MW continuously. Thus, to produce 10 TW of energy would require roughly 28 million such windmills. Once built, assuming a 50-year life, these installations must be replaced at a rate of about 571 thousand per year. Like SSP antennas, most of the mass of a wind turbine is metal and can be fairly easily recycled into new turbines. The necessity of moving parts, however, means that lifetimes will be shorter. Waves and tides are a promising source of energy, but the technology is currently underdeveloped and the environmental cost of operations is not well understood. For example, how disruptive will these applications be to sea life? Long lifetimes may be difficult to achieve for these types of technologies due to the corrosive nature of seawater and interference by sea life, a major problem for undersea cables today. In brief, sensible comparisons cannot be made at this time. Ground solar, wind, tides and waves are all intermittent power producers and the energy they produce is not always available when and where needed. Since these sources are somewhat unpredictable, with the exception of tides, there must be mechanisms for storing some portion of the energy generated, and there must be ways to transmit it to off-site locations where demand exists. Calculating even a very gross measure of the environmental cost of storage is difficult, but storage will certainly not be free.
***ANSWERS TO…
A2: SSP relay/antennae sites are environmentally disruptive

SSP sites can coexist with farms and crops – and they don’t dump waste

Don Flournoy, ’10, Professor of Telecommunications, Ohio University, Athens Ohio, Winter 2010, (The Office Journal of Space Communication, Issue No. 16: Solar Power Satellites, SUNSATS: The Next Generation Of COMSATS, http://spacejournal.ohio.edu/issue16/flournoy.html)

Solar power rectennas can stretch 1-10 Km across, with networked photovoltaic arrays capable of producing the electrical equivalents of coal fired or nuclear power plants of 1GW (one-gigawatt-per-hour), or larger. To be clear, such collection points can be expected to require a protected area similar in size to that required of coal and nuclear plants but their clear advantage is that fish farms and agricultural crops can be grown and greenhouses situated on SunSat sites, the power they generate will be non-polluting and there will be no toxic waste to dispose of.

A2: Hurts the Ozone/Dump heat waste

Any heat that is created goes into deep space – not the biosphere

Peter A. Garretson, ’10, Peter A. Garretson  was 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, August 2010 (Institute for Defence Studies and Analyses, SKY’S NO LIMIT: SPACE-BASED SOLAR POWER, THE NEXT MAJOR STEP IN THE INDO-US STRATEGIC PARTNERSHIP?, http://spacejournal.ohio.edu/issue16/papers/OP_SkysNoLimit.pdf)

Space solar power comes very close to this ideal. Almost all of the  inefficiency in the system is in the space segment and waste heat is rejected  to deep space instead of the biosphere.  14   SBSP is, therefore, not expected  to  impa c t   the   a tmosphe r e .  The   amount  of  he a t   cont r ibu t ed by  transmission loss through the atmosphere and reconversion at the receiver-end is significantly less than an equivalent thermal (fossil fuel),  nuclear power plant, or terrestrial solar plant, which rejects significantly  more heat to the biosphere on a per unit (per megawatt) basis.  15   The  efficiency of a Rectenna is above 80 per cent (rejects less than 20 per cent  to the biosphere), whereas for the same power into a grid, a concentrating  solar plant (thermal) is perhaps 15 per cent efficient (rejecting 85 (per  cent) while a fossil fuel plan is likely to be less than 40 per cent  efficient (rejecting 60 per cent to the biosphere). The high efficiency of  the receivers also means that unlike thermal and nuclear power plants,  there is no need for active cooling and so no need to tie the location of  the receiver to large amounts of cooling water, with the accompanying  environmental problems of dumping large amounts of waste heat into  rivers or coastal areas. 

A2: SPS ( Warming/Atmospheric Head

SPS won’t cause warming – it does induce heat but not a sufficient amount

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)

The final global effect is not obvious, but also important. While it may seem intuitively obvious that SBSP introduces heat into the biosphere by beaming more energy in, the net effect is quite the opposite. All energy put into the electrical grid will eventually be spent as heat, but the methods of generating electricity are of significant impact for determining which approach produces the least total global warming effect. Fossil fuel burning emits large amounts of waste heat and greenhouse gases, while terrestrial solar and wind power also emit significant amounts of waste heat via inefficient conversion. Likewise, SBSP also has solar conversion inefficiencies that produce waste heat, but the key difference is that the most of this waste heat creation occurs outside the biosphere to be radiated into space. The losses in the atmosphere are very small, on the order of a couple percent for the wavelengths considered. Because SBSP is not a greenhouse gas emitter (with the exception of initial manufacturing and launch fuel emissions), it does not contribute to the trapping action and retention of heat in the biosphere. 

A2: Beams hurt People/Animals

They are harmless

Kiantar Betancourt, ’10, August 28, 2010, (Space Energy, Space Based Solar Power: Worth the effort?, http://www.spaceenergy.com/AnnouncementRetrieve.aspx?ID=56407)

Public health and safety issues with microwave use have been examined extensively.  Microwaves used in SSP have no ionizing effect and there is no danger of cancer or genetic alterations due to microwave radiation.[35]  The potential danger of microwaves, like energy from the sun or artificially light source, relates directly to the energy’s density in a given area.[36]  The design of SSP systems calls for power densities well within safe limits at the planet’s surface.  For example, the average power density of the sun’s rays is about 100 mW/cm2 while the design maximum of satellite solar power systems is 25 mW/cm2 on the planet’s surface.[37]  Even high flying birds would still remain well within safe limits.[38]  Scientist still plan further safety studies, a necessary precaution for technology on this scale.[39]  

No – SPS wouldn’t hurt people, animals, or the atmosphere

Scientific American, 2009, April 16, 2009 (Adam Hadhazy,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)

Despite the clear analogy to a science fiction death ray, scientists believe the diffuse energy beam from above would not pose a health threat to people or wildlife, even at its most intense center. "Microwave radiation is nonionizing, just like visible light or radio signals," says Jim Logan, former chief of medical operations at NASA's Johnson Space Center and an expert on aerospace medicine. That means it lacks sufficient energy, like x-rays and gamma rays, to remove an electron from an atom or a molecule to make a charged particle that can damage DNA and biomolecules, he says. Birds passing through the heart of the carrier wave from space might feel some warmth, Logan wrote in a February white paper on SBSP safety for Space Energy, but not at elevated levels. And should the beam stray from its rectenna target, it would be designed to defocus, Logan says, and not "run amok all over the landscape." Sage of Space Energy says: "We won't be frying birds or turning clouds to steam."

A2: Beams hurt People/( Weaponization

The Beams cannot harm people or be used for a weapon

Peter A. Garretson, ’10, Peter A. Garretson  was 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, August 2010 (Institute for Defence Studies and Analyses, SKY’S NO LIMIT: SPACE-BASED SOLAR POWER, THE NEXT MAJOR STEP IN THE INDO-US STRATEGIC PARTNERSHIP?, http://spacejournal.ohio.edu/issue16/papers/OP_SkysNoLimit.pdf)

The beam used to transmit the power has, in past studies, been  selected at frequencies similar to modern wireless networks, a non-ionising  (non-cancer causing), low energy wavelength and at peak intensities several  times less intense than peak sunlight. NASA, DOE, and EPA have conducted  extensive experiments to assess if there were ill effects to biological life or the upper  atmosphere due to such beams. None of the studies conducted so far suggest that there  is any significant detrimental effect.  18   Many times people, without a background  in optics, erroneously believe that the beam can be concentrated at levels  that will allow a space to ground weapon—it cannot.  19   However, modern  electronic beam steering does convey an additional benefit. A single power  satellite can serve many different receivers across a very large geographic  area, making possible both significant redundancy and easy movement of  energy between peaking load centres, without costly and intervening  long-distance transmission lines. 

A2: Weaponization

SSP can’t be weaponized, the beam isn’t harmful

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 when people are first introduced to this subject, the key expressed concerns are centered around safety, possible weaponization of the beam, and vulnerability of the satellite, all of which must be addressed with education. • Because the microwave beams are constant and conversion efficiencies high, they can be beamed at densities substantially lower than that of sunlight and still deliver more energy per area of land usage than terrestrial solar energy. The peak density of the beam is likely to be significantly less than noon sunlight, and at the edge of the rectenna equivalent to the leakage allowed and accepted by hundreds of millions in their microwave ovens. This low energy density and choice of wavelength also means that biological effects are likely extremely small, comparable to the heating one might feel if sitting some distance from a campfire. 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. 

Prefer our evidence – its based on extensive studies by qualified individuals

Peter A. Garretson, ’10, Peter A. Garretson  was 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, August 2010 (Institute for Defence Studies and Analyses, SKY’S NO LIMIT: SPACE-BASED SOLAR POWER, THE NEXT MAJOR STEP IN THE INDO-US STRATEGIC PARTNERSHIP?, http://spacejournal.ohio.edu/issue16/papers/OP_SkysNoLimit.pdf)

The beam used to transmit the power has, in past studies, been  selected at frequencies similar to modern wireless networks, a non-ionising  (non-cancer causing), low energy wavelength and at peak intensities several  times less intense than peak sunlight. NASA, DOE, and EPA have conducted  extensive experiments to assess if there were ill effects to biological life or the upper  atmosphere due to such beams. None of the studies conducted so far suggest that there  is any significant detrimental effect.  18   Many times people, without a background  in optics, erroneously believe that the beam can be concentrated at levels  that will allow a space to ground weapon—it cannot.  19   However, modern  electronic beam steering does convey an additional benefit. A single power  satellite can serve many different receivers across a very large geographic  area, making possible both significant redundancy and easy movement of  energy between peaking load centres, without costly and intervening  long-distance transmission lines. 

A2: (T) “Development”

(T) SPS is “Development” 

Hsu, et al, 2009, Feng Hsu, Ph.D. NASA GSFC, Sr. Fellow, Aerospace Technology Working Group and Ken Cox, Ph.D. Founder & Director, Aerospace Technology Working Group, March 29, 2009 (An Aerospace Technology Working Group White Paper, Version 2.1.1, Sustainable Space Exploration and Space Development ••• A Unified Strategic Vision, http://webcache.googleusercontent.com/search?q=cache:GE3LprY2AvcJ:www.spacerenaissance.org/papers/A-UnifiedSpaceVision-Hsu-Cox.pdf+Sustainable+Space+Exploration+and+Space+Development+A+United+Strategic+Vision&hl=en&gl=us)

Even with adequate reform in its governance model, NASA would not be the right institution to lead or manage the nation’s business in Space Development projects. Human space development activities, such as creation of affordable launch vehicles, RLVs, space-based solar power, space tourism, communication satellites, and trans- Earth or trans-lunar space transportation infrastructure systems are primarily commercial development endeavors that are not only cost-benefit-sensitive in project management, but also subject to fundamental business principles related to profitability, sustainability, and market development. In contrast, space exploration involves human scientific research and development (R&D) activities that require exploring the unknown, “pushing the envelope” to reach new frontiers, and taking higher risks with full government and public support, and these need to be invested in solely by taxpayer contributions. 

(T) Launcher key to “exploration”

Hsu, et al, 2009, Feng Hsu, Ph.D. NASA GSFC, Sr. Fellow, Aerospace Technology Working Group and Ken Cox, Ph.D. Founder & Director, Aerospace Technology Working Group, March 29, 2009 (An Aerospace Technology Working Group White Paper, Version 2.1.1, Sustainable Space Exploration and Space Development ••• A Unified Strategic Vision, http://webcache.googleusercontent.com/search?q=cache:GE3LprY2AvcJ:www.spacerenaissance.org/papers/A-UnifiedSpaceVision-Hsu-Cox.pdf+Sustainable+Space+Exploration+and+Space+Development+A+United+Strategic+Vision&hl=en&gl=us)

The above exploration goals, led by NASA and the international community, cannot be achieved unless a cost-effective heavy launch vehicle and affordable LEO transportation infrastructure is developed first. Such a low-cost crew launch vehicle and cargo HLV system development should be the task of highest U.S. short-term priority in space development, as they are not only crucial for supporting all strategic space exploration goals, but also imperative for space-based economic and commercial development, such as development and demonstration of SBSP and space tourist infrastructure system capabilities. 

A2: Spending

Plan solves and only costs 10 billion dollars

Popular Mechanics, 2009, October 1, 2009, (ERIK SOFGE, 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."  The new report imagines a market-based approach. Eventually, SBSP may become enormously profitable--and the Pentagon hopes it will lure the growing private space industry. The government would fund launches to place initial arrays in orbit by 2016, with private firms taking over operations from there. This plan could limit government costs to about $10 billion. 

Their link evidence doesn’t assume the plan’s effect on launch programs – dramatically reduces costs

Philip K. Chapman, ’10, Sc.D, geophysicist and astronautical engineer, Winter 2010, (Online Journal of Space Communication, Issue No. 16: Solar Power Satellites, Deploying Sunsats, http://spacejournal.ohio.edu/issue16/chapman.html)

Projections by the U.S. Department of Energy and various international agencies indicate that in 2050 the world will require 2 to 3 times the 4500 GWe of electric generating capacity now available. Development and deployment of solar power satellites (sunsats) on a scale that makes a significant contribution to this need will be a major enterprise, but no technological breakthroughs are required. The only serious question is whether sunsats can be built at an acceptable cost. A sunsat consists of a large solar array in geostationary orbit (GSO, 35,790 km above the equator). The power produced is transmitted by a microwave beam to a rectenna (rectifying antenna) near the intended load on Earth, and then converted to standard AC. The scale of construction demands mass production of components and systems, which means that equipment costs can be comparable to those for terrestrial applications. In particular, the much smaller collector area, the benign operating environment in free fall and vacuum (including the absence of weather), the delivery of power near the intended load and the avoidance of energy storage mean that the capital cost of the equipment for a sunsat can be considerably less than for a comparable terrestrial solar power plant. Of course, the price paid for these advantages is the need to deploy structures in space that are very large by current spaceflight standards. Whether or not sunsats can be competitive with terrestrial sources will therefore depend almost entirely on the feasibility of 1) a light structure and 2) a major reduction in the cost of launch to GSO. It is important to recognize that spaceflight is not intrinsically expensive. The energy needed to place a payload in low Earth orbit (LEO) is ˜12 kWh/kilogram. If it were possible to buy this energy in the form of electricity at U.S. residential prices, the cost would be less than $1.30/kg. Rockets are very inefficient, but the cost of the propellants needed to reach orbit is typically less than $25 per kilogram of payload. The principal reason that launch to LEO is currently so expensive (>$10,000/kg) is that launches are infrequent - and they are infrequent because they are so expensive. Launch vehicles (LVs) are costly to build because the production volume is low; each LV is thrown away after one use. Annualized range costs are shared among just a few launches, and the staff needed for LV construction and launch operations are grossly underemployed. The quoted prices for launch would be much higher still were it not that in most cases the Department of Defense or NASA has absorbed the LV development cost. The purpose of this paper is to demonstrate that the economies of scale in any significant space-based solar power (SBSP) program will permit launch at acceptable cost, even without major advances in launch technology. To be definite, a fairly modest sunsat deployment program is assumed, with the first launch taking place in 2015, leading to an installed sunsat capacity of 800 GWe in 2050. This goal will represent somewhere between 6% and 9% of the total global capacity that we will need by then. The analysis uses simple standard models to approximate the performance and cost of LVs, with subsystem characteristics comparable to those of existing engines and vehicles. The only major technical innovation considered is the introduction of reusable LV stages, and the only major change in spaceflight practice is launch from an equatorial site. There is no attempt to optimize the launch architecture. Improved designs and advanced technologies will offer significantly lower costs than the rough estimates obtained here.

A2: Politics

Public would support the plan

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)

There is reason to think that this interest may extend to the greater public. The most recent survey indicating public interest in SBSP was conducted in 2005 when respondents were asked where they prefer to see their space tax dollars spent. The most popular response was collecting energy from space, with support from 35% of those polled—twice the support for the second most popular response, planetary defense (17%)—and three times the support for the current space exploration goals of the Moon (4%) / Mars(10%). How does one account for such significant interest? Perhaps it is because SBSP lies “at the intersection of missionary and mercenary”—appealing both to man’s idealism and pragmatism, the United States’ special mission in the world and her citizens’ faith in business and technology. As an ambitious and optimistic project, it excites the imagination with its scale and grandeur, besting America’s previous projects, and opening new frontiers. Such interest goes directly to the concerns of the Aerospace commission, which stated, “The aerospace industry has always been a reflection of the spirit of America. It has been, and continues to be, a sector of pioneers drawn to the challenge of new frontiers in science, air, space, and engineering. For this nation to maintain its present proud heritage and leadership in the global arena, we must remain dedicated to a strong and prosperous aerospace industry. A healthy and vigorous aerospace industry also holds a promise for the future, by kindling a passion within our youth that beckons them to reach for the stars and thereby assure our nation’s destiny.” 

A2: Bizcon

Businesses and military love the plan

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 SBSP is an idea that appears to generate significant interest and support across a broad variety of sectors. Compared to other ideas either for space exploration or alternative energy, Space-Based Solar Power is presently not a publicly well-known idea, in part because it has no organizational advocate within government, and has not received any substantial funding or public attention for a significant period of time. Nevertheless, DoD review team leaders were virtually overwhelmed by the interest in Space- Based Solar Power that they discovered. What began as a small e-mail group became unmanageable as the social network & map-of-expertise expanded and word spread. To cope, study leaders were forced to move to an on-line collaborative group with nearly daily requests for new account access, ultimately growing to over 170 aerospace and policy experts all contributing pro-bono. This group became so large, and the need to more closely examine certain questions so acute, that the group had to be split into four additional groups. As word spread and enthusiasm grew in the space advocacy community, study leaders were invited to further expand to an open web log in collaboration with the Space Frontier Foundation. The amount of media interest was substantial. Activity was so intense that total e-mail traffic for the study leads could be as high as 200 SBSP-related e-mails a day, and the sources of interest were very diverse. 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. Study leaders were made aware of significant and serious discussions between aerospace companies and several major energy and construction companies both in and outside of United States. As the study progressed the study team was invited to brief in various policy circles and think tanks, including the Marshall Institute, the Center for the Study of the Presidency, the Energy Consensus Group, the National Defense Industry Association, the Defense Science Board, the Department of Commerce’s Office of Commercial Space, and the Office of Science and Technology Policy (OSTP). Interest in the idea was exceptionally strong in the space advocacy community, particularly in the Space Frontier Foundation (SFF), National Space Society (NSS), Space Development Steering Committee, and Aerospace Technology Working Group (ATWG), all of which hosted or participated in events related to this subject during the study period. 

A2: NASA Focus/Tradeoff

Plan won’t tradeoff with other Space Priorities

O. Glenn Smith, 2008, a former manager of science and applications experiments for the International Space Station at NASA’s Johnson Space Center. July 23, 2008, (NYT, Harvest the Sun — From Space, http://www.nytimes.com/2008/07/23/opinion/23smith.html)

Over the past 15 years, Americans have invested more than $100 billion, directly and indirectly, on the space station and supporting shuttle flights. With an energy crisis deepening, it’s time to begin to develop a huge return on that investment. (And for those who worry that science would lose out to economics, there’s no reason that work on space solar power couldn’t go hand in hand with work toward a manned mission to Mars, advanced propulsion systems and other priorities of the space station.) In fact, in a time of some skepticism about the utility of our space program, NASA should realize that the American public would be inspired by our astronauts working in space to meet critical energy needs here on Earth. 

SPS is key to all human exploration

Don Flournoy, ’10, Professor of Telecommunications, Ohio University, Athens Ohio, Winter 2010, (The Office Journal of Space Communication, Issue No. 16: Solar Power Satellites, SUNSATS: The Next Generation Of COMSATS, http://spacejournal.ohio.edu/issue16/flournoy.html)

Figuring out how to generate energy in space and make it available on-demand anywhere on earth will be an undertaking unparalleled in human history. Its significance, in the long run, will be far greater than placing a man on the moon or building a human habitat on mars, because ready access to energy on earth (and elsewhere) is key to all exploration of the universe. Because SunSats can tap the one energy supply that cannot be depleted, any corporation or country that is in the space energy business will have a perpetual competitive advantage. In practical terms, building international businesses around solar energy from space may be the only way we can keep alive our individual and collective dreams for a better life. Having abundant, safe, non-polluting energy could represent a tipping point for human productivity and creativity, that one essential ingredient enabling us to not just to survive but to live up to our potential as a human race. If indeed solar energy could make that difference, let us hope that it will happen, as there are no other sustainable solutions currently up for consideration that have the potential to meet our expectations. 

A2: Debris Disad

SPS solves Space Debris

Examiner, ’10, December 11th, 2010, (Troy Pearce, Solar powered micro-satellite will clean space debris, http://www.examiner.com/technology-in-tucson/solar-powered-micro-satellite-will-clean-space-debris)

We are constantly sending satellites, experimental space planes, and privately owned space crafts into orbit. With all of the hype around these new projects the debris orbiting Earth is regularly overlooked. NASA, on the other hand, is working on a way to eliminate the thousands of unused satellites currently floating around us. NASA has recently launched the NanoSail-D from the Fast, Affordable, Science and Technology Satellite (FASTSAT). This makes them the first agency to eject a micro-satellite from a larger, solar powered satellite. This proves that NASA has the capability to deploy a small cubesat payload from an autonomous micro-satellite in space. The NanoSail-D satellite, which is not much bigger than a loaf of bread, was deployed into space by the Poly Pico-Satellite Orbital Deployer. After three days in orbit the NanoSail-D will release a gossamer-thin solar sail that will stretch out to 100 square feet. It will then test the practicality of solar travel. Once it has completed its mission it will burn up in the atmosphere, keeping it from adding to the debris. NASA hopes this system will allow them to either bring decommissioned satellites back to Earth, or burn them up in the atmosphere.
