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1AC – SPS
Plan text: The Department of Commerce will fund the development and launch capabilities of four full scale Solar Powered Satellites
Advantage 1: Energy: 
Future wars will be fought over energy – SPS is the only solution that can avert global conflict

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” – 2012 is the deadline for us to get the only energy option off the ground
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. 
Numerous factors indicate that the oil market is stretched to the breaking point – ensuring resource wars and economic collapse
Ron Way, 2008, Minnesota post, 8-18-08, (Waking up to the threat of 'peak oil', http://www.minnpost.com/stories/2008/08/18/2981/waking_up_to_the_threat_of_peak_oil)

The recent dip in the world oil market has given consumers relief from surging pump prices, and has investors and commentators waxing with hope that the dip will become a trend.  But don't bet on it, says energy expert Matthew Simmons. Along with the likes of oilman T. Boone Pickens whose celebrated national campaign calls for a radical shift away from oil dependence, Simmons says that all fundamentals remain in place for energy prices to resume their skyward climb to levels quite beyond records of a month ago.    In fact, in 2005 Simmons personally wagered $5,000 that the worldwide price per barrel would top $200 by 2010 (it was at a record $147 on July 11, and closed Friday at $113.77 on the New York Mercantile Exchange).  Simmons fully expects to win the bet.        He has a growing band of believers, including state Rep. Bill Hilty, DFL-Finlayson, who chairs the House Energy Policy and Finance Division and is openly concerned about the future picture of energy and its implications for Minnesota.      "We have a global economy that's based on cheap oil," said Hilty, adding that sharply rising energy costs would be economically damaging and could, if not checked, become dangerous.        A key witness at St. Paul hearing Simmons, of Houston, Texas, was a key witness at a St. Paul hearing last spring chaired by Hilty. Listening intently and nodding agreement in the packed hearing room were Eagan energy investor Jim Johnson and a retired IBM scientist, Norm Erickson of Rochester, Minn.      Simmons explains that the supply-demand fundamentals that drive oil prices "have actually gotten worse":    • Worldwide oil demand continues to grow rapidly in populated China and India, while economic growth in oil-rich Russia, Mexico and even Iran has those nations keeping more of their production to themselves. Economic growth means more oil-gulping industry and many more cars; later this year Tata Motors' will bring its low-cost "Nano" to market, and millions who now ride bikes or small scooters will be driving cars that require lots of oil to make and still more oil to move.    • Despite a rash of media reports that Americans are driving less and in smaller cars, oil demand in the world's highest energy-consuming nation has dipped only slightly. The United States still consumes 21 million barrels of oil daily (with 5 percent of world population the U.S. consumes a quarter of world oil, while China, with 21 percent of the population, consumes just 8 percent).    • Producing oil is increasingly difficult, time-consuming and costly — Canada, for example, has turned to extracting oil from "tar sands" with a complex heat process that burns so much natural gas that exports are curtailed, helping crimp supply that's driving gas prices in places like Minnesota much higher.  World oil production of 85 million barrels a day is seen by some analysts as unsustainable (54 of the 65 major oil fields — including the North Sea and Mexico — already are in decline) economic projections would require daily production to increase to a staggering 130 million barrels by 2030.    Warnings of a 'tipping point' It's the last point that most worries Simmons and Hilty, and a growing band of others.  Simmons warns that the world is near a "tipping point" where demand could overwhelm supply, sending energy prices soaring and causing economic disruption if not collapse. In a volatile energy market, massive overnight price spikes could be triggered by threatening speeches by a Middle East leader or a catastrophic shipwreck in places like the narrow Strait of Hormuz at the mouth of the Persian Gulf, through which a third of the world's oil supply passes on vulnerable vessels longer that three football fields.    Worse, Simmons says, a severe supply and demand imbalance could result in resource wars that a European group has warned may be closer than most would care to believe.    More recently, a diverse group of luminaries — including Colin Powell, Henry Kissinger and James Woolsey — sent an open letter to President Bush and presidential candidates Sen. Barak Obama and Sen. John McCain warning that the United States "is facing a long-term energy crisis that could become one of the most significant economic and national security challenges of the 21st Century."    Simmons, for 40 years an energy investment banker, is among adherents to the theory of "peak oil" — a point where oil production hits its maximum, after which supply goes into permanent decline.    Little dispute that oil is finite There is disagreement on how much oil remains, owing to notoriously inaccurate data on reserves. But among energy experts there is little dispute that oil is a finite resource with all signs favoring the "peak oil" view: Oil supply is of lower quality, which requires more refining; there are more and more dry drill holes (Simmons said there have been 220 nonproducing holes in the Arctic, a place that the U.S. Geological Survey says is oil-rich) and oil will be much more costly to extract from things like oil shale or from much deeper wells, some of which are under lots of water.   When Brazil giddily announced it had found an offshore oil field that could make the country the world's largest producer, analysts noted that the oil is 32,000 feet deep and technology to draw it out hasn't even been invented.      According to a Bloomberg report, tapping the potential reserve will require equipment that can withstand 18,000 pounds per square inch of pressure (enough to crush a truck), pipes that can carry oil at temperatures above 500 degrees Fahrenheit, and drill bits that can penetrate layers of salt more than a mile thick.  Also, the water is so deep that massive drilling platforms cannot be anchored (as in the Gulf of Mexico) but must float on a windy, swelling ocean and rely on complex positioning technology to maintain proximity to the drill hole.    Compare that to the derrick that Edwin Drake erected to tap Pennsylvania crude in 1859 that was a mere 70 feet under solid ground.   'Easy stuff' is gone What it comes down to is that the "easy stuff" has already been pumped out, and much of what's left will be very expensive to produce. Vast oil shale deposits in Colorado, Utah and Wyoming, for prime example, would require the removal of millions of tons of rock and an energy-intensive extraction process (nearly 1,000 degrees of heat is needed to free the oil) so expensive that no one has yet figured out how to make it work.   Hilty puts it this way: To extract Pennsylvania crude, it took only one unit of energy input for each 100 units of energy extracted, or 100 to 1; most oil fields today have an energy input/output ratio of about 30 to 1, and Canadian tar sands is down around 3 to 1. Once technology is developed to extract oil from the Brazilian reserve or oil shale, the energy ratio would be even less.    By way of comparison, most analysts say the energy ratio of corn ethanol is about 1 to 1 (Simmons says it's less, so much so that "it simply doesn't make any sense").    Along with others, Simmons has been warning about peak oil for two decades, but he's not the first. M. King Hubbert, a geophysicist with Shell Oil, accurately predicted in 1956 that U.S. oil would peak by 1970. That's when the United States went from being a producing nation to being one that today imports 70 percent of the oil it consumes.    Unlike climate change theorists, who rely on data and modeling, "peak oil" advocates rely on known production data that in every case shows a bell-curve history of discovery to increasing production to decreasing production to exhaustion. Taken together, the data from all oil production sites, along with such other information as the ratio of dry-hole to successful-hole drilling and economic growth rates, have helped geoscientists develop "peak" scenarios that are broadly accepted.    

Economic Decline causes Nuclear War

Walter Russell Mead, ‘92, NPQ’s Board of Advisors, New Perspectives Quarterly, Summer 1992, p.30 

What if the global economy stagnates-or even shrinks? In the case, we will face a new period of international conflict: South against North, rich against poor, Russia, China, India-these countries with their billions of people and their nuclear weapons will pose a much greater danger to world order than Germany and Japan did in the ‘30s.
Empirically economic decline has sparked great power conflict
Walter Russell Mead, 2009, Henry A. Kissinger Senior Fellow in U.S. Foreign Policy at the Council on Foreign Relations, 2/4/2009, (The New Republic, “Only Makes You Stronger,” http://www.tnr.com/politics/story.html?id=571c bbb9-2887-4d81-8542-92e83915f5f8&p=2)

None of which means that we can just sit back and enjoy the recession. History may suggest that financial crises actually help capitalist great powers maintain their leads--but it has other, less reassuring messages as well. If financial crises have been a normal part of life during the 300-year rise of the liberal capitalist system under the Anglophone powers, so has war. The wars of the League of Augsburg and the Spanish Succession; the Seven Years War; the American Revolution; the Napoleonic Wars; the two World Wars; the cold war: The list of wars is almost as long as the list of financial crises. Bad economic times can breed wars. Europe was a pretty peaceful place in 1928, but the Depression poisoned German public opinion and helped bring Adolf Hitler to power. If the current crisis turns into a depression, what rough beasts might start slouching toward Moscow, Karachi, Beijing, or New Delhi to be born? The United States may not, yet, decline, but, if we can't get the world economy back on track, we may still have to fight. 

And, energy crisis leads to nuclear war.

John Bellamy Foster, 2008, editor, Monthly Review, July 2008, (http://www.monthlyreview.org/080707foster.php)

All of this is in accord with the history of capitalism, and the response of declining hegemons to global forces largely outside their control. The new energy imperialism of the United States is already leading to expanding wars, which could become truly global, as Washington attempts to safeguard the existing capitalist economy and to stave off its own hegemonic decline. As Simmons has warned, “If we don’t create a solution to the enormous potential gap between our inherent demand for energy and the availability of energy we will have the nastiest and last war we’ll ever fight. I mean a literal war.”  In January 2008 Carlos Pascual, vice president of the Brookings Institution and former director of the Bush administration’s Office of Reconstruction and Stabilization, released an analysis of “The Geopolitics of Energy” that highlighted U.S. capitalism’s de facto dependence on oil production in “Saudi Arabia, Russia, Iran, Iraq, Venezuela, Nigeria, and Kazakhstan”—all posing major security threats. “Due to commercial disputes, local instability, or ideology, Russia, Venezuela, Iran, Nigeria and Iraq are not investing in new long-term production capacity.” This then was both an economic and a military problem for Washington.40 (continues) Yet, heavy levels of fossil fuel, and particularly petroleum, consumption are built into the structure of the present world capitalist economy. The immediate response of the system to the end of easy oil has been therefore to turn to a new energy imperialism—a strategy of maximum extraction by any means possible: with the object of placating what Rachel Carson once called “the gods of profit and production.” This, however, presents the threat of multiple global conflagrations: global warming, peak oil, rapidly rising world hunger (resulting in part from growing biofuel production), and nuclear war—all in order to secure a system geared to growing inequality.
Advantage 2: Warming

Warming is real and anthropogenic

Dessler, ’10, Andrew Dessler, 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. 
SPS is key to avoid warming’s “tipping point” and mitigate the worst impacts
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. 
SPS is viable and key – other tech won’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. 

Global warming destroys the planet 
Dr. Brandenberg, ’99, Physicist (Ph.D.) and Paxson a science writer ’99 – John and Monica, Dead Mars Dying Earth p. 232-3 


The ozone hole expands, driven by a monstrous synergy with global warming that puts more catalytic ice crystals into the stratosphere, but this affects the far north and south and not the major nations’ heartlands. The seas rise, the tropics roast but the media networks no longer cover it. The Amazon rainforest becomes the Amazon desert. Oxygen levels fall, but profits rise for those who can provide it in bottles. An equatorial high pressure zone forms, forcing drought in central Africa and Brazil, the Nile dries up and the monsoons fail. _Then inevitably_, at some unlucky point in time, a major unexpected event occurs—_a major volcanic eruption_, a sudden and dramatic shift in ocean circulation or a large asteroid impact (those who think freakish accidents do not occur have paid little attention to life or Mars), or _a nuclear war_ that _starts between Pakistan and India and escalates to involve China and Russia_ . . . Suddenly the gradual climb in global temperatures goes on a mad excursion as the oceans warm and release large amounts of dissolved carbon dioxide from their lower depths into the atmosphere. _Oxygen levels go down __precipitously_ as oxygen replaces lost oceanic carbon dioxide. Asthma cases double and then double again. Now a third of the world fears breathing. As the oceans dump carbon dioxide, the greenhouse effect increases, which further warms the oceans, causing them to dump even more carbon. Because of the heat, plants die and burn in enormous fires which release more carbon dioxide, and the oceans evaporate, adding more water vapor to the greenhouse. Soon, we are in what is termed a runaway greenhouse effect, as happened to Venus eons ago. The last two surviving scientists inevitably argue, one telling the other, “See! I told you the missing sink was in the ocean!”Earth, as we know it, dies. After this Venusian excursion in temperatures, the oxygen disappears into the soil, the oceans evaporate and are lost and the dead Earth loses its ozone layer completely. Earth is too far from the Sun for it to be the second Venus for long. Its atmosphere is slowly lost—as is its water—because of ultraviolet bombardment breaking up all the molecules apart from carbon dioxide. As the atmosphere becomes thin, the Earth becomes colder. For a short while temperatures are nearly normal, but the ultraviolet sears any life that tries to make a comeback. The carbon dioxide thins out to form a thin veneer with a few wispy clouds and dust devils. Earth becomes the second Mars—red, desolate, with perhaps a few hardy microbes surviving.
Independently, continued emissions cause ocean acidification

Carol Turley, 2008, head of science at the Plymouth Marine Laboratory, September 02, 2008, (Ocean acidification: the other CO2 problem)
Surface ocean acidification is happening now and will continue as humans put more CO2 into the atmosphere. It is happening at the same time as the world is warming. Organisms and ecosystems are going to have to deal with a number of major rapid global changes at once unless we urgently introduce effective ways to reduce CO2 emissions. These changes are happening on human time scales that some of us, our children and grandchildren will experience. Avoiding even more serious ocean acidification is a powerful additional argument to that of future dangerous climate change for the urgent reduction of global carbon emissions. It is for this reason that Plymouth Marine Laboratory has also worked to bring this issue to the attention of stakeholders and policy makers at the national and international level and to encourage national and international research programmes on ocean acidification. For instance, the IPCC Fourth Assessment Report in 2007 included ocean acidification for the first time, stating, “The progressive acidification of oceans due to increasing atmospheric carbon dioxide is expected to have negative impacts on marine shell-forming organisms (e.g., corals) and their dependent species (very high confidence)”. The European Union also responded rapidly funding the European Project on Ocean Acidification (EPOCA), the United Kingdom Natural Environment Research Council has just announced a decision to fund a large-scale research programme on ocean acidification, Germany is looking to do the same and the United States has a bill passing through Congress to establish an ocean acidification research and monitoring plan. As concerns over climate change grow, increasing numbers of geo-engineering solutions have been proposed. However, they often do not take into account or resolve the issue of ocean acidification. For example, the addition of sulphur dioxide into the stratosphere to deflect some of the sun's energy, or ocean pumps of deep water rich in nutrients to increase productivity and draw down CO2 do not take this into account, nor look at potential deleterious impacts on the marine environment, such as with the addition of quicklime to the oceans to soak up CO2, iron or urea fertilisation to increase ocean productivity and draw down CO2. 

CO2 Acidification causes Extinction

NYT, 2006, 31 October 2006, (Nicholas D. Kristof, Scandal below the surface, p. Lexis)

If you think of the earth’s surface as a great beaker, then it’s filled mostly with ocean water. It is slightly alkaline, and that’s what creates a hospitable home for fish, coral reefs and plankton — and indirectly, higher up the food chain, for us. But scientists have discovered that the carbon dioxide we’re spewing into the air doesn’t just heat up the atmosphere and lead to rising seas. Much of that carbon is absorbed by the oceans, and there it produces carbonic acid — the same stuff found in soda pop. That makes oceans a bit more acidic, impairing the ability of certain shellfish to produce shells, which, like coral reefs, are made of calcium carbonate. A recent article in Scientific American explained the indignity of being a dissolving mollusk in an acidic ocean: “Drop a piece of chalk (calcium carbonate) into a glass of vinegar (a mild acid) if you need a demonstration of the general worry: the chalk will begin dissolving immediately.” The more acidic waters may spell the end, at least in higher latitudes, of some of the tiniest variations of shellfish — certain plankton and tiny snails called pteropods. This would disrupt the food chain, possibly killing off many whales and fish, and rippling up all the way to humans. We stand, so to speak, on the shoulders of plankton.

Advantage 3: Space Leadership

US losing space leadership now 

William John Cox, ’11, public interest lawyer, author and political activist Tuesday, Mar 29, 2011, (Consortium News, The Race for Solar Energy from Space, http://axisoflogic.com/artman/publish/Article_62659.shtml)
The failure of the General Electric nuclear reactors in Japan to safely shut down after the 9.0 Tahoku earthquake – on the heels of last year’s catastrophic Deepwater Horizon oil spill in the Gulf of Mexico and the deadly methane gas explosion in Massey’s West Virginia coal mine – underscores the grave dangers to human society posed by current energy production methods. In Japan, the radiation plume from melting reactor cores and the smoke of burning spent fuel rods threaten the lives of the unborn; yet, they point in the direction of a logical alternative to these failed policies – the generation of an inexhaustible, safe, pollution-free supply of energy from outer space. Presently, only the top industrialized nations have the technological, industrial and economic power to compete in the race for space-solar energy, with Japan occupying the inside track in spite of, and perhaps because of, the current disaster. Japan is the only nation that has a dedicated space-solar energy program. Japan also is highly motivated to change directions. China, which has launched astronauts into an earth orbit and is rapidly become the world’s leader in the production of wind and solar generation products, will undoubtedly become a strong competitor.  However, the United States, which should have every advantage in the race, is most likely to stumble out of the gate and waste the best chance it has to solve its economic, energy, political and military problems. 
(2) Internal Links – 

First is Energy Dependence – it erodes US leadership
Alex Michael Bonnici, 2009, involved with Atlantica Expeditions, appointed the European Union Liaison for the Undersea Colony project, physics teacher, Tuesday, January 20, 2009, (The Discovery Enterprise, Solar Power Satellites: The Yes Case, http://discoveryenterprise.blogspot.com/2009/01/solar-power-satellites-yes-case.html)
Is now the time for major government funding of Space Solar Power? The answer to this question is a resounding yes! And, may this answer reverberate throughout the scared halls of Congress and the parliaments of the free world. The time is now for the governments of the United States and the free world to commit themselves to the development of space based solar power in earth orbit or based on the lunar surface. This commitment has been long overdue and the United States of America and its allies have waited far too long to take a real and major concerted leadership role in the development of this vast untapped resource. A commitment to space based solar power is vital to the long term national security, economic and environmental concerns of the United States and the world. America and the rest of the free world can no longer afford to remain the economic and political captives of nations and despotic regimes that neither share our democratic values nor love for individual human liberty. Yet our political adversaries control the strategic mineral and energy resources vital to our economic growth and prosperity. The United States and the free world can no longer allow themselves to remain bound by this status quo and must seek to change it. America in particular must not relinquish nor endanger its leadership role as defender of the free world by making political and diplomatic compromises with these autocratic nations. And, neither should it allow itself to be forced to engage in reckless military actions that would compel other nations to question America’s real commitment to democratic values throughout the rest of the world in order to secure its hold on these resources. The United States of America and the nations of the free world must commit themselves to a long term program of energy independence and give up our debilitating addiction to Mid-eastern oil and our dependency on strategic minerals located in the most politically unstable and volatile regions of the World. For the whole of the preceding century and the first decade of this century we have been almost entirely reliant on fossil fuels. That was fine when fossil fuels were cheap and the full impact of their use on the environment was never fully understood. But, now it has become crystal clear that there are many hidden costs involved with our sole dependency on oil and other fossil fuels. These hidden costs are not just environmental but, as outlined above geopolitical and military in nature and effect the short and long term economic and political stability of the entire world. The relatively low price of energy today is entirely dominated by the historically low cost of carbon based fossil fuels (e.g., petroleum, coal and natural gas). There are several problems with existing energy delivery systems. They are subject to (among other problems) political instability for various reasons in various locations -- so that there are large hidden costs in maintaining military or other presence so as to continue supplies depletion (some well regarded estimates suggest that oil and gas reserves have been in net decline for some time and that price increases and supply decreases are inevitable) oil prices rose from around $20/bbl in the early 2000s to over $130/bbl in early 2008, despite no major disruptions in supply, suggesting to some industry observers (e.g., Matthew Simmons) that the days of cheap oil are over. greenhouse pollution -- fossil fuel combustion emits enormous quantities of carbon dioxide (CO2), a greenhouse gas, contributing to global warming and climate change. Following the Kyoto Treaty, 141 countries introduced the first system of mandatory emissions control via carbon credits. The ultimate direction of such policies is to increase efficiency of fossil fuel use, perhaps to the point of elimination in some countries or even globally. But, the energy requirements of Third World or developing countries (e.g., China and India) are increasing steadily. Because of the net increase in demand, energy prices will continue to increase, though how fast and how high are less easily predicted. And, neither nuclear energy (either fission or fusion) will prove to be a viable alternative. Here are some of the problems presented by the use of nuclear fission energy production (a technology that has been with us for more than sixty years): nuclear proliferation -- not a problem with SPS disposal and storage of radioactive waste -- not a problem with SPS preventing fissile material from being obtained by terrorists or their sponsors -- not a problem with SPS public perception of danger -- problem with both SPS and nuclear power consequences of major accident, e.g., Chernobyl -- effectively zero with SPS, save on launch (during construction or for maintenance) military and police cost of protecting the public and loss of democratic freedoms -- control of SPS would be a power/influence center, perhaps sufficient to translate into political power. However, this has not yet happened in the developed world with nuclear power. installation delays. These have been notoriously long with nuclear power plants (at least in the US), and may be reduced with SPS. With sufficient commitment from SPS backers, the difference may be substantial. On balance, SPS avoids nearly all of the problems with current nuclear power schemes, and does not have larger problems in any respect, although public perception of microwave power transfer (ie, in the beams produced by an SPS and received on Earth) dangers could become an issue. Energy via nuclear fusion also has its share of problems. It is still a technology yet to be realised. Despite more than fifty years or research effort we have yet to achieve a controlled nuclear fusion reaction that yields more energy than went into producing the reaction in the first place. Nuclear fusion is a process used in stars, thermonuclear bombs (e.g., the H-bomb), and in a very small way some laboratory experiments. Projected nuclear fusion power plants would not be explosive, and will likely be inherently failsafe as the conditions for fusion on Earth are extremely hard to maintain and the reaction will promptly stop if any of them is changed (eg, via component or control system maladjustment or failure). However, sustained nuclear fusion generators have only just been demonstrated experimentally, despite extensive research over a period of several decades (since approximately 1952). There is still no credible estimate of how long it will be before a nuclear fusion reactor could become commercially possible; fusion research continues on a significant scale, including an internationally supported large scale project -- the ITER facility currently under construction has been funded at about €10 billion[60]. There has been much criticism of the value of continued funding of fusion research given the continued failure to produce even small amount of net power in any of the varied attempted schemes.[61]. Nevertheless, proponents have successfully argued in favor of ITER funding. In our quest to achieve controlled nuclear fusion on earth (a pursuit I still think is worthy of more research and funding) we must not overlook that we have a ready source of clean plentiful nuclear fusion energy shinning overhead in our skies. The technology to utilise this vast source of energy demands no major breakthroughs in physics or engineering and is already in our grasp. And, we have been using solar power in space for decades almost since the dawn of the space age. In contrast, SPS does not require any fundamental engineering breakthroughs, has already been extensively reviewed from an engineering feasibility perspective over some decades, and needs only incremental improvements of existing technology to be deployable. Despite these advantages, SPS has received minimal research funding to date in comparison. 

Second is Challengers – failure to establish Space leadership causes challengers
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)

Should the U.S. fail to establish a leadership position in the emerging field of space commerce, its leadership among the nations of the Earth would be progressively threatened. The actions necessary to sustain leadership are well within America’s grasp, and we should move forward actively with a dynamic program of strategy development, policy planning, program and technology development, organization development, and action to assure that we make the most of this opportunity, which is likely to be one of the most significant undertakings of the 21st century. 

Global nuclear war

Khalilzad ‘95 (Zalmay, RAND Corporation, The Washington Quarterly, Spring 1995)
On balance, this is the best long-term guiding principle and vision. Such a vision is desirable not as an end in itself, but because a world in which the United States exercises leadership would have tremendous advantages. First, the global environment would be more open and more receptive to American values -- democracy, free markets, and the rule of law. Second, such a world would have a better chance of dealing cooperatively with the world's major problems, such as nuclear proliferation, threats of regional hegemony by renegade states, and low-level conflicts. Finally, U.S. leadership would help preclude the rise of another hostile global rival, enabling the United States and the world to avoid another global cold or hot war and all the attendant dangers, including a global nuclear exchange. U.S. leadership would therefore be more conducive to global stability than a bipolar or a multipolar balance of power system.

Independently, US development is key to economic dominance
Ralph Nansen, 2000, the founder and president of Solar Space Industries, September 7, 2000, (National Space Society, Before the Subcommittee on Space and Aeronautics, United States House of Representatives Committee on Science, Testimony of Ralph Nansen before House Science Committee Hearings on Solar Power Satellites, http://www.nss.org/settlement/ssp/library/2000-testimony-RalphNansen.htm)
Why Should they be Developed in the United States now? Energy demand continues to grow as our population expands. The electronic age is totally reliant on electric power and is creating a new need for electric power. Many areas of the nation are experiencing energy shortages and significantly increased costs. United States electricity use is projected to increase by 32% in the next twenty years while worldwide electric energy use will grow by 75% in the same period. Worldwide oil production is projected to peak in the 2010 to 2015 time period with a precipitous decrease after that due to depletion of world reserves. Natural gas prices in the United States have doubled in the last year as the demand has grown for gas fired electrical generation plants. Global warming and the need for reduction of CO2 emissions calls for the replacement of fossil fuel power plants with renewable nonpolluting energy sources. Even with increased use of today's knowledge of renewable energy sources carbon emissions are expected to rise 62% worldwide by 2020. If we have any hope for a reversal of global warming we must dramatically reduce our use of fossil fuels. Solar power satellite development would reduce and eventually eliminate United States dependence on foreign oil imports. They would help reduce the international trade imbalance. Electric energy from solar power satellites can be delivered to any nation on the earth. The United States could become a major energy exporter. The market for electric energy will be enormous. Most important of all is the fact that whatever nation develops and controls the next major energy source will dominate the economy of the world. In addition there are many potential spin-offs. These include: Generation of space tourism. The need to develop low cost reusable space transports to deploy solar power satellites will open space to the vast economic potential of space tourism. Utilize solar power to manufacture rocket fuel on orbit from water for manned planetary missions. Provide large quantities of electric power on orbit for military applications. Provide large quantities of electric power to thrust vehicles into inter-planetary space. Open large-scale commercial access to space. The potential of space industrial parks could become a reality. Make the United States the preferred launch provider for the world. 

US economic dominance key to prevent global nuclear conflict, instability, and protectionism

Friedberg, et al, 2008, AARON FRIEDBERG and GABRIEL SCHOENFELD, Mr. Friedberg is a professor of politics and international relations at Princeton University's Woodrow Wilson School. Mr. Schoenfeld, senior editor of Commentary, is a visiting scholar at the Witherspoon Institute in Princeton, N.J, Oct 21, 2008, (WSJ, Wall Street Journal, The Dangers of a Diminished America, http://online.wsj.com/article/SB122455074012352571.html)
Pressures to cut defense spending, and to dodge the cost of waging two wars, already intense before this crisis, are likely to mount. Despite the success of the surge, the war in Iraq remains deeply unpopular. Precipitous withdrawal -- attractive to a sizable swath of the electorate before the financial implosion -- might well become even more popular with annual war bills running in the hundreds of billions. Protectionist sentiments are sure to grow stronger as jobs disappear in the coming slowdown. Even before our current woes, calls to save jobs by restricting imports had begun to gather support among many Democrats and some Republicans. In a prolonged recession, gale-force winds of protectionism will blow. Then there are the dolorous consequences of a potential collapse of the world's financial architecture. For decades now, Americans have enjoyed the advantages of being at the center of that system. The worldwide use of the dollar, and the stability of our economy, among other things, made it easier for us to run huge budget deficits, as we counted on foreigners to pick up the tab by buying dollar-denominated assets as a safe haven. Will this be possible in the future? Meanwhile, traditional foreign-policy challenges are multiplying. The threat from al Qaeda and Islamic terrorist affiliates has not been extinguished. Iran and North Korea are continuing on their bellicose paths, while Pakistan and Afghanistan are progressing smartly down the road to chaos. Russia's new militancy and China's seemingly relentless rise also give cause for concern. If America now tries to pull back from the world stage, it will leave a dangerous power vacuum. The stabilizing effects of our presence in Asia, our continuing commitment to Europe, and our position as defender of last resort for Middle East energy sources and supply lines could all be placed at risk. In such a scenario there are shades of the 1930s, when global trade and finance ground nearly to a halt, the peaceful democracies failed to cooperate, and aggressive powers led by the remorseless fanatics who rose up on the crest of economic disaster exploited their divisions. Today we run the risk that rogue states may choose to become ever more reckless with their nuclear toys, just at our moment of maximum vulnerability. The aftershocks of the financial crisis will almost certainly rock our principal strategic competitors even harder than they will rock us. The dramatic free fall of the Russian stock market has demonstrated the fragility of a state whose economic performance hinges on high oil prices, now driven down by the global slowdown. China is perhaps even more fragile, its economic growth depending heavily on foreign investment and access to foreign markets. Both will now be constricted, inflicting economic pain and perhaps even sparking unrest in a country where political legitimacy rests on progress in the long march to prosperity. None of this is good news if the authoritarian leaders of these countries seek to divert attention from internal travails with external adventures. As for our democratic friends, the present crisis comes when many European nations are struggling to deal with decades of anemic growth, sclerotic governance and an impending demographic crisis. Despite its past dynamism, Japan faces similar challenges. India is still in the early stages of its emergence as a world economic and geopolitical power. What does this all mean? There is no substitute for America on the world stage. The choice we have before us is between the potentially disastrous effects of disengagement and the stiff price tag of continued American leadership. 

Contention 2: 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.
***Energy Advantage/Warming Advantage***

2AC – Proliferation/Failed States

SPS solves any energy concerns and avoids an inevitable failed state and proliferation risk
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 by providing access to an inexhaustible strategic reservoir of renewable energy, SBSP offers an attractive route to increased energy security and assurance. The reservoir of Space-Based Solar Power is almost unimaginably vast, with room for growth far past the foreseeable needs of the entire human civilization for the next century and beyond. In the vicinity of Earth, each and every hour there are 1.366 gigawatts of solar energy continuously pouring through every square kilometer of space. If one were to stretch that around the circumference of geostationary orbit, that 1 km-wide ring receives over 210 terawatt-years of power annually. The amount of energy coursing through that one thin band of space in just one year is roughly equivalent to the energy contained in ALL known recoverable oil reserves on Earth (approximately 250 terawatt years), and far exceeds the projected 30TW of annual demand in mid century. The energy output of the fusion-powered Sun is billions of times beyond that, and it will last for billions of years—orders of magnitude beyond all other known sources combined. Space-Based Solar Power taps directly into the largest known energy resource in the solar system. This is not to minimize the difficulties and practicalities of economically developing and utilizing this resource or the tremendous time and effort it would take to do so. Nevertheless, it is important to realize that there is a tremendous reservoir of energy—clean, renewable energy—available to the human civilization if it can develop the means to effectively capture it  FINDING: The SBSP Study Group found that in the long run, SBSP offers a viable and attractive route to decrease mankind’s reliance on fossil fuels, as well as provides a potential global alternative to wider proliferation of nuclear materials that will almost certainly unfold if many more countries in the world transition to nuclear power with enrichment in an effort to meet their energy needs with carbon neutral sources. To the extent mankind’s electricity is produced by fossil fuel sources, SBSP offers a capability over time to reduce the rate at which humanity consumes the planet’s finite fossil hydrocarbon resources. While presently hard to store, electricity is easy to transport, and is highly efficient in conversion to both mechanical and thermal energy. Except for the aviation transportation infrastructure, virtually all of America’s energy could eventually be delivered and consumed as electricity. Even in ground transportation, a movement toward plug-in hybrids would allow a substantial amount of traditional ground transportation to be powered by SBSP electricity. For those applications that favor or rely upon liquid hydrocarbon fuels, America’s national labs are pursuing several promising avenues of research to manufacture carbon-neutral synthetic fuels (synfuels) from direct solar thermal energy or radiated/electrical SBSP. The lab initiatives are developing technologies to efficiently split energy-neutral feedstocks or upgrade lower- grade fuels (such as biofuels) into higher energy density liquid hydrocarbons. Put plainly, SBSP could be utilized to split hydrogen from water and the carbon monoxide (syngas) from carbon dioxide which can then be combined to manufacture any desired hydrocarbon fuel, including gasoline, diesel, kerosene and jet fuel. This technology is still in its infancy, and significant investment will be required to bring this technology to a high level of technical readiness and meet economic and efficiency goals. This technology enables a carbon-neutral (closed carbon-cycle) hydrocarbon economy driven by clean renewable sources of power, which can utilize the existing global fuel infrastructure without modification. This opportunity is of particular interest to traditional oil companies. The ability to use renewable energy to serve as the energy feedstock for existing fuels, in a carbon neutral cycle, is a “total game changer” that deserves significant attention. Both fossil and fissile sources offer significant capabilities to our energy mix, but dependence on the exact mix must be carefully managed. Likewise, the mix abroad may affect domestic security. While increased use of nuclear power is not of particular concern in nations that enjoy the rule of law and have functioning internal security mechanisms, it may be of greater concern in unstable areas of rouge states. The United States might consider the security challenges of wide proliferation of enrichment-based nuclear power abroad undesirable. If so, having a viable alternative that fills a comparable niche might be attractive. Overall, SBSP offers a hopeful path toward reduced fossil and fissile fuel dependence. FINDING: The SBSP Study Group found that SBSP offers a long-term route tu alleviate the security challenges of energy scarcity, and a hopeful path to avert possible wars and conflicts. If traditional fossil fuel production of peaks sometime this century as the Department of Energy’s own Energy Information Agency has predicted, a first order effect would be some type of energy scarcity. If alternatives do not come on-line fast enough, then prices and resource tensions will increase with a negative effect on the global economy, possibly even pricing some nations out of the competition for minimum requirements. This could increase the potential for failed states, particularly among the less developed and poor nations. It could also increase the chances for great power conflict. To the extent SBSP is successful in tapping an energy source with tremendous growth potential, it offers an “alternative in the third dimension” to lessen the chance of such conflicts. 

Prolif makes nuclear war inevitable – the terminal impact is extinction

Stuart Taylor, 2002 Jr., National Journal senior writer, contributing editor at Newsweek, September 16, 2002, Legal Times, “Worry about Iraq’s intentions, but focus on the bigger threat: nuclear weapons controlled by any terrorist or rogue state,” p. 60

Unless we get serious about stopping proliferation, we are headed for “a world filled with nuclear-weapons states, where every crisis threatens to go nuclear,” where “the survival of civilization truly is in question from day to day,” and where “it would be impossible to keep these weapons out of the hands of terrorists, religious cults, and criminal organizations.” So writes Ambassador Thomas Graham Jr., a moderate Republican who served as a career arms-controller under six presidents and led the successful Clinton administration effort to extend the Nuclear Nonproliferation Treaty.

And, Failed states are a comparatively larger risk than great power wars – encourage US and allied intervention
Yoo 5, John, Professor of Law, University of California at Berkeley School of Law, Failed States, Int’l Colloquium, Online)


Failed states pose one of the deepest challenges to American national security and international peace and stability. They serve as an incubator for international terrorist groups, such as al Qaeda. Their lack of stable government authority allows them to become transshipment points for illicit drugs, human trafficking, or the proliferation of weapons of mass destruction (―WMD‖) technologies. In Somalia, Rwanda, Haiti, and the former Yugoslavia, failed states have produced catastrophic human rights disasters. Since the end of World War II, far more lives have been lost due to internal wars—many of which occurred in failed states— than to international armed conflicts. Military intervention in response, often led by the United States and its allies, incurs high costs in terms of money, supplies, and lives. Finding a comprehensive and effective solution to the challenges of terrorism, human rights violations, or poverty and economic development requires some understanding of how to restore failed states.
Ext: SPS Solves Energy – Peak Oil/Energy Crunch

Peak Oil makes an energy crunch inevitable absent SPS 

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]

SPS 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. 

SPS Solves Energy and 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] 
Ext: SPS Solves Energy Dependence
SPS solves energy dependence

David Boswell, 2004, 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). 

Ext: SPS Solves Energy/Warming – No alternative to SPS
SPS 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.
Ext: CO2 Acidification Bad

CO2 Acidification causes extinction

Carol Turley, 2008, head of science at the Plymouth Marine Laboratory, September 02, 2008, (Ocean acidification: the other CO2 problem)
Marine ecosystems make up approximately two thirds of the world’s surface, carry out about 50% of global primary production and support great biodiversity. Oceans also play an important role in transfer of heat around the planet and in determining weather systems and climate at sea and on land. Oceans are also key in the cycling and storage of the earth’s elements. For example, the oceans are the largest reservoir of carbon (other than that in rocks) on the planet, around 19 and 54 times greater than that in the terrestrial biosphere or in the atmosphere, respectively. Marine ecosystems also provide livelihoods for millions of people through fisheries, aquaculture, transport, tourisms and recreation. In essence, marine ecosystems play a large role in providing the earth’s life support system. The same manmade carbon dioxide (CO2) that is the major greenhouse gas causing climate change is also altering the chemical balance of the oceans. This – the other half of the CO2 problem – has received little attention until recently, but it may turn out to be as serious as the more familiar part. 

A2: Ice Age/Warming Now (U)
Warming is extremely rapid and will cause an Ice Age now
AFP, 2008, Agence France Presse – English, November 7, 2008 Friday 1:55 AM GMT, (HEADLINE: Current warming sharpest climate change in 5,000 years: study, p. Lexis)
Research on Arctic and North Atlantic ecosystems shows the recent warming trend counts as the most dramatic climate change since the onset of human civilization 5,000 years ago, according to studies published Thursday.
Researchers from Cornell University studied the increased introduction of fresh water from glacial melt, oceanic circulation, and the change in geographic range migration of oceanic plant and animal species. The team, led by oceanographer Charles Greene, described "major ecosystem reorganization" -- or "regime shift" -- in the North Atlantic, a consequence of global warming on the largest scale in five millennia.  "The rate of warming we are seeing (now) is unprecedented in human history," said Greene, whose research appears in the November 2008 issue of the journal Ecology. In order to forecast the path of climate change, Greene and colleagues have been reconstructing major episodes of warming and cooling in the Arctic over the past 65 million years. They have found in the paleoclimate record periods of rapid cooling, with average temperatures plunging by 10 degrees Celsius (18 degrees F) within just decades or even years. But the rise in temperatures over the past five decades is unmatched since the onset of human civilization, Greene said. The paleoclimate data gives the scientists more insight into the impact of melting Arctic ice sheets and glaciers on the North Atlantic oceanic system. They have found "extensive" shifts in the geographic range of numerous plant and animal species.  For instance, the massive Arctic fresh-water melt in the past 10 years has helped one species of microscopic algae move from the Pacific ocean to the North Atlantic. The last time that algae appeared in the North Atlantic was 800,000 years ago, the Cornell research found. The increase of fresh water can have a huge impact on the ecosystems of the Atlantic continental shelf, for instance extending the growing seasons of phytoplankton and microscopic drifting animals fundamental to the food chain. "Such climate-driven changes can alter the structure of shelf ecosystems from the bottom of the food chain upwards," according to Greene. In another example, the collapse in the last century of cod populations in the north Atlantic is partially due to overfishing, but also partly due to Arctic glacial melt adding more fresh and colder water to the ocean, which stifles cod reproduction. At the same time, the research noted, less cod and colder water benefited shrimp and snow crab populations. "As climate changes, there are going to be winners and losers, both in terms of biological species and different groups of people," said Greene. The Cornell studies also focused on the way the introduction of more freshwater in the north Atlantic can disrupt circulation patterns further south. "When Arctic climate changes, waters in the Arctic can go from storing large quantities of fresh water to exporting that fresh water to the North Atlantic in large pulses, referred to as great salinity anomalies," Greene explains. By modeling the current changes, the Cornell researchers posited that the highly saline water of the deep North Atlantic will likely not be heavily affected by the "pulses" of fresh water during the 21st century. "Continued exposure to such freshwater forcing, however, could disrupt global ocean circulation during the next century and lead to very abrupt changes in climate, similar to those that occurred at the onset of the last ice age," the studies said. "If the Earth's deep ocean circulation were to be shut down, many of the atmospheric, glacial and oceanic processes that have been stable in recent times would change, and the change would likely be abrupt," said Greene.
A2: Ice Age

Warming is occurring and will cause Saline Shocks – shutting down ocean circulation and causing an Ice Age
ESA, 2008, Ecological Society of America –The Ecological Society of America (ESA) is a nonpartisan, nonprofit organization of over 10,000 scientists founded in 1915, November 6, 2008 Thursday 3:32 AM EST, (Targeted News Service, HEADLINE: Ecologists Use Oceanographic Data to Predict Future climate Change, p. Lexis)

The Ecological Society of America issued the following news release: Earth scientists are attempting to predict the future impacts of climate change by reconstructing the past behavior of Arctic climate and ocean circulation. In a November special issue of the journal Ecology, a group of scientists report that if current patterns of change in the Arctic and North Atlantic Oceans continue, alterations of ocean circulation could occur on a global scale, with potentially dramatic implications for the world's climate and biosphere. Charles Greene of Cornell University and his colleagues reconstructed the patterns of climate change in the Arctic from the Paleocene epoch to the present. Over these 65 million years, the Earth has undergone several major warming and cooling episodes, which were largely mitigated by the expansion and contraction of sea ice in the Arctic.  "When the Arctic cools and ice sheets and sea ice expand, the increased ice cover increases albedo, or reflectance of the sun's rays by the ice," says Greene, the lead author on the paper. "When more of the sun is reflected rather than absorbed, this leads to global cooling." Likewise, when ice sheets and sea ice contract and expose the darker-colored land or ocean underneath, heat is absorbed, accelerating climate warming. Currently, the Earth is in the midst of an interglacial period, characterized by retracted ice sheets and warmer temperatures. In the past three decades, changes in Arctic climate and ice cover have led to several reorganizations of northern ocean circulation patterns. Since 1989, a species of plankton native to the Pacific Ocean has been colonizing the North Atlantic Ocean, a feat that hasn't occurred in more than 800 thousand years. These plankton were carried across the Arctic Ocean by Pacific waters that made their way to the North Atlantic. "When Arctic climate changes, waters in the Arctic can go from storing large quantities of freshwater to exporting that freshwater to the North Atlantic in large pulses, referred to as great salinity anomalies," Greene explains. "These GSAs flow southward, disrupting the ocean's circulation patterns and altering the temperature stratification observed in marine ecosystems." In the continental shelf waters of the Northwest Atlantic, the arrival of a GSA during the early 1990s led to a major ecosystem reorganization, or regime shift. Some ocean ecosystems in the Northwest Atlantic saw major drops in salinity, increased stratification, an explosion of some marine invertebrate populations and a collapse of cod stocks. "The changes in shelf ecosystems between the 1980s and 1990s were remarkable," says Greene. "Now we have a much better idea about the role climate had in this regime shift." The changes observed in recent decades are only the tip of the iceberg. Previous interglacial periods have ended when the global ocean's deep circulation slowed in response to reductions in the formation of North Atlantic Deep Water, or NADW, a large, deep mass of highly saline water in the North Atlantic. At these tipping points in the Earth's history, NADW formation was disrupted by pulses of freshwater entering the North Atlantic. The slowing of the global ocean's deep circulation results in less heat being transported to higher latitudes, accelerating ice formation and advancing the Earth into glacial conditions. Recent modeling studies show that NADW formation will likely be resilient to freshwater pulses from the Arctic during the 21st century, according to the authors. Continued exposure to such freshwater forcing, however, could disrupt global ocean circulation during the next century and lead to very abrupt changes in climate, similar to those that occurred at the onset of the last ice age. "If the Earth's deep ocean circulation were to be shut down, many of the atmospheric, glacial and oceanic processes that have been stable in recent times would change, and the change would likely be abrupt," says Greene. "While the ecosystem consequences of gradual changes in the ocean are somewhat predictable, all bets are off after such abrupt changes occur."
Warming will cause a climate flip – making an Ice Age inevitable

Space Daily, 2008, September 23, 2008 Tuesday, (HEADLINE: On the Threshold of Abrupt Climate Change, p. Lexis)

But climate change has occurred with frightening rapidity in the past and will almost certainly do so again. Perhaps the most famous example is the reverse hiccup in a warming trend that began 15,000 years ago and eventually ended the last ice age. Roughly 2,000 years after it started, the warming trend suddenly reversed, and temperatures fell back to near-glacial conditions; Earth stayed cold for over a thousand years, a period called the Younger Dryas (named for an alpine wildflower). Then warming resumed so abruptly that global temperatures shot up 10 degreesC in just 10 years. Because civilizations hadn't yet emerged, complex human societies escaped this particular roller-coaster ride. Nevertheless, some form of abrupt climate change is highly likely in the future, with wide-ranging economic and social effects. 
Continued Warming makes a flip in the climate inevitable – causing an Ice Age and Extinction within 3 years
Thom Hartmann, 2004, author of The Last Hours of Ancient Sunlight: Revised and Updated: The Fate of the World and What We Can Do Before It's Too Late, New York Times best-selling author of nineteen books, January 30, 2004( How Global Warming May Cause the Next Ice Age..., This article was adapted from the new, updated edition of "The Last Hours of Ancient Sunlight")

In quick summary, if enough cold, fresh water coming from the melting polar ice caps and the melting glaciers of Greenland flows into the northern Atlantic, it will shut down the Gulf Stream, which keeps Europe and northeastern North America warm. The worst-case scenario would be a full-blown return of the last ice age - in a period as short as 2 to 3 years from its onset - and the mid-case scenario would be a period like the "little ice age" of a few centuries ago that disrupted worldwide weather patterns leading to extremely harsh winters, droughts, worldwide desertification, crop failures, and wars around the world. Here's how it works.  If you look at a globe, you'll see that the latitude of much of Europe and Scandinavia is the same as that of Alaska and permafrost-locked parts of northern Canada and central Siberia. Yet Europe has a climate more similar to that of the United States than northern Canada or Siberia. Why?  It turns out that our warmth is the result of ocean currents that bring warm surface water up from the equator into northern regions that would otherwise be so cold that even in summer they'd be covered with ice. The current of greatest concern is often referred to as "The Great Conveyor Belt," which includes what we call the Gulf Stream.  The Great Conveyor Belt, while shaped by the Coriolis effect of the Earth's rotation, is mostly driven by the greater force created by differences in water temperatures and salinity. The North Atlantic Ocean is saltier and colder than the Pacific, the result of it being so much smaller and locked into place by the Northern and Southern American Hemispheres on the west and Europe and Africa on the east.  As a result, the warm water of the Great Conveyor Belt evaporates out of the North Atlantic leaving behind saltier waters, and the cold continental winds off the northern parts of North America cool the waters. Salty, cool waters settle to the bottom of the sea, most at a point a few hundred kilometers south of the southern tip of Greenland, producing a whirlpool of falling water that's 5 to 10 miles across. While the whirlpool rarely breaks the surface, during certain times of year it does produce an indentation and current in the ocean that can tilt ships and be seen from space (and may be what we see on the maps of ancient mariners).  This falling column of cold, salt-laden water pours itself to the bottom of the Atlantic, where it forms an undersea river forty times larger than all the rivers on land combined, flowing south down to and around the southern tip of Africa, where it finally reaches the Pacific. Amazingly, the water is so deep and so dense (because of its cold and salinity) that it often doesn't surface in the Pacific for as much as a thousand years after it first sank in the North Atlantic off the coast of Greenland.  The out-flowing undersea river of cold, salty water makes the level of the Atlantic slightly lower than that of the Pacific, drawing in a strong surface current of warm, fresher water from the Pacific to replace the outflow of the undersea river. This warmer, fresher water slides up through the South Atlantic, loops around North America where it's known as the Gulf Stream, and ends up off the coast of Europe. By the time it arrives near Greenland, it's cooled off and evaporated enough water to become cold and salty and sink to the ocean floor, providing a continuous feed for that deep-sea river flowing to the Pacific.  These two flows - warm, fresher water in from the Pacific, which then grows salty and cools and sinks to form an exiting deep sea river - are known as the Great Conveyor Belt.  Amazingly, the Great Conveyor Belt is only thing between comfortable summers and a permanent ice age for Europe and the eastern coast of North America.  Much of this science was unknown as recently as twenty years ago. Then an international group of scientists went to Greenland and used newly developed drilling and sensing equipment to drill into some of the world's most ancient accessible glaciers. Their instruments were so sensitive that when they analyzed the ice core samples they brought up, they were able to look at individual years of snow. The results were shocking.  Prior to the last decades, it was thought that the periods between glaciations and warmer times in North America, Europe, and North Asia were gradual. We knew from the fossil record that the Great Ice Age period began a few million years ago, and during those years there were times where for hundreds or thousands of years North America, Europe, and Siberia were covered with thick sheets of ice year-round. In between these icy times, there were periods when the glaciers thawed, bare land was exposed, forests grew, and land animals (including early humans) moved into these northern regions.  Most scientists figured the transition time from icy to warm was gradual, lasting dozens to hundreds of years, and nobody was sure exactly what had caused it. (Variations in solar radiation were suspected, as were volcanic activity, along with early theories about the Great Conveyor Belt, which, until recently, was a poorly understood phenomenon.)  Looking at the ice cores, however, scientists were shocked to discover that the transitions from ice age-like weather to contemporary-type weather usually took only two or three years. Something was flipping the weather of the planet back and forth with a rapidity that was startling.  It turns out that the ice age versus temperate weather patterns weren't part of a smooth and linear process, like a dimmer slider for an overhead light bulb. They are part of a delicately balanced teeter-totter, which can exist in one state or the other, but transits through the middle stage almost overnight. They more resemble a light switch, which is off as you gradually and slowly lift it, until it hits a mid-point threshold or "breakover point" where suddenly the state is flipped from off to on and the light comes on.  It appears that small (less that .1 percent) variations in solar energy happen in roughly 1500-year cycles. This cycle, for example, is what brought us the "Little Ice Age" that started around the year 1400 and dramatically cooled North America and Europe (we're now in the warming phase, recovering from that). When the ice in the Arctic Ocean is frozen solid and locked up, and the glaciers on Greenland are relatively stable, this variation warms and cools the Earth in a very small way, but doesn't affect the operation of the Great Conveyor Belt that brings moderating warm water into the North Atlantic.  In millennia past, however, before the Arctic totally froze and locked up, and before some critical threshold amount of fresh water was locked up in the Greenland and other glaciers, these 1500-year variations in solar energy didn't just slightly warm up or cool down the weather for the landmasses bracketing the North Atlantic. They flipped on and off periods of total glaciation and periods of temperate weather.  And these changes came suddenly.  For early humans living in Europe 30,000 years ago - when the cave paintings in France were produced - the weather would be pretty much like it is today for well over a thousand years, giving people a chance to build culture to the point where they could produce art and reach across large territories.  And then a particularly hard winter would hit.  The spring would come late, and summer would never seem to really arrive, with the winter snows appearing as early as September. The next winter would be brutally cold, and the next spring didn't happen at all, with above-freezing temperatures only being reached for a few days during August and the snow never completely melting. After that, the summer never returned: for 1500 years the snow simply accumulated and accumulated, deeper and deeper, as the continent came to be covered with glaciers and humans either fled or died out. (Neanderthals, who dominated Europe until the end of these cycles, appear to have been better adapted to cold weather than Homo sapiens.)  What brought on this sudden "disappearance of summer" period was that the warm-water currents of the Great Conveyor Belt had shut down. Once the Gulf Stream was no longer flowing, it only took a year or three for the last of the residual heat held in the North Atlantic Ocean to dissipate into the air over Europe, and then there was no more warmth to moderate the northern latitudes. When the summer stopped in the north, the rains stopped around the equator: At the same time Europe was plunged into an Ice Age, the Middle East and Africa were ravaged by drought and wind-driven firestorms. .  If the Great Conveyor Belt, which includes the Gulf Stream, were to stop flowing today, the result would be sudden and dramatic. Winter would set in for the eastern half of North America and all of Europe and Siberia, and never go away. Within three years, those regions would become uninhabitable and nearly two billion humans would starve, freeze to death, or have to relocate. Civilization as we know it probably couldn't withstand the impact of such a crushing blow. And, incredibly, the Great Conveyor Belt has hesitated a few times in the past decade. As William H. Calvin points out in one of the best books available on this topic ("A Brain For All Seasons: human evolution & abrupt climate change"): ".the abrupt cooling in the last warm period shows that a flip can occur in situations much like the present one. What could possibly halt the salt-conveyor belt that brings tropical heat so much farther north and limits the formation of ice sheets? Oceanographers are busy studying present-day failures of annual flushing, which give some perspective on the catastrophic failures of the past. "In the Labrador Sea, flushing failed during the 1970s, was strong again by 1990, and is now declining. In the Greenland Sea over the 1980s salt sinking declined by 80 percent. Obviously, local failures can occur without catastrophe - it's a question of how often and how widespread the failures are - but the present state of decline is not very reassuring."  Most scientists involved in research on this topic agree that the culprit is global warming, melting the icebergs on Greenland and the Arctic icepack and thus flushing cold, fresh water down into the Greenland Sea from the north. When a critical threshold is reached, the climate will suddenly switch to an ice age that could last minimally 700 or so years, and maximally over 100,000 years.  And when might that threshold be reached? Nobody knows - the action of the Great Conveyor Belt in defining ice ages was discovered only in the last decade. Preliminary computer models and scientists willing to speculate suggest the switch could flip as early as next year, or it may be generations from now. It may be wobbling right now, producing the extremes of weather we've seen in the past few years.  What's almost certain is that if nothing is done about global warming, it will happen sooner rather than later. 

Warming has already slowed the Gulf Stream by 30% - risking complete collapse and Ice Age
New Scientist, 2005, 18:00 30 November 2005 (Fred Pearce, Failing ocean current raises fears of mini ice age)

The ocean current that gives western Europe its relatively balmy climate is stuttering, raising fears that it might fail entirely and plunge the continent into a mini ice age. The dramatic finding comes from a study of ocean circulation in the North Atlantic, which found a 30% reduction in the warm currents that carry water north from the Gulf Stream. The slow-down, which has long been predicted as a possible consequence of global warming, will give renewed urgency to intergovernmental talks in Montreal, Canada, this week on a successor to the Kyoto Protocol. Harry Bryden at the National Oceanography Centre in Southampton, UK, whose group carried out the analysis, says he is not yet sure if the change is temporary or signals a long-term trend. "We don't want to say the circulation will shut down," he told New Scientist. "But we are nervous about our findings. They have come as quite a surprise." No one-off The North Atlantic is dominated by the Gulf Stream - currents that bring warm water north from the tropics. At around 40° north - the latitude of Portugal and New York - the current divides. Some water heads southwards in a surface current known as the subtropical gyre, while the rest continues north, leading to warming winds that raise European temperatures by 5°C to 10°C. But when Bryden's team measured north-south heat flow last year, using a set of instruments strung across the Atlantic from the Canary Islands to the Bahamas, they found that the division of the waters appeared to have changed since previous surveys in 1957, 1981 and 1992. From the amount of water in the subtropical gyre and the flow southwards at depth, they calculate that the quantity of warm water flowing north had fallen by around 30%. When Bryden added previously unanalysed data - collected in the same region by the US government's National Oceanic and Atmospheric Administration - he found a similar pattern. This suggests that his 2004 measurements are not a one-off, and that most of the slow-down happened between 1992 and 1998. The changes are too big to be explained by chance, co-author Stuart Cunningham told New Scientist from a research ship off the Canary Islands, where he is collecting more data. "We think the findings are robust."

Prefer our impacts – Ice Age has long timeframe, Extinction from warming happens in the short term

Dr. Bill Chameides, 2008, a member of the National Academy of Sciences and the dean of Duke University's Nicholas School of the Environment. November 17, 2008, (Huffington Post, A New Ice Age IS Coming ... but Don't Hold Your Breath)

A permanent ice sheet in the mid-latitudes of the North Hemisphere sounds like bad news. But panic is a little premature. Tom Crowley states that "our model predicts a rapid transition [to an ice age] beginning in the 10,000-100,000 years. But the timing of this transition is surely model dependent -- it could easily be a quarter of million years or so -- still short from the context of geology but almost infinite from the viewpoint of society. Our results in no way can be interpreted as justification for continued use of fossil fuels, as that problem is near term and very significant."
2AC Ice Age – “Goldilocks”
Goldilocks – There is JUST enough C02 in the atmosphere to prevent the next Ice Age – but continued Human Emissions risks climate collapse
AFP, 2008, Thursday, 13 November 2008 (ABC News Science, CO2 may prevent next Ice Age: study)
Scheduled shifts in the earth's orbit should plunge the planet into a deep freeze thousands of years from now, but current changes to our atmosphere may stop it from occurring, say scientists. Professor Thomas Crowley of the University of Edinburgh, and Dr William Hyde of the University of Toronto report in the journal Nature that the current level of carbon dioxide (CO2) in our atmosphere could negate the onset of the next Ice Age, which could occur 10,000 years from now. But they caution that their finding is not an argument in favour of global warming, which is driving imminent and potentially far-reaching damage to the climate system. Earth has experienced long periods of extreme cold over the billions of years of its history.The big freezes are interspersed with "interglacial" periods of relative warmth, of the kind we have experienced since the end of the last Ice Age, around 11,000 years ago. These climate swings have natural causes, believed to be due to changes in the earth's orbit and axis that, while minute, have a powerful effect on how much solar heat falls on the planet. Abrupt changes The researchers built a computer model to take a closer look at these phases of cooling and warmth. In addition to the planetary shifts, they also factored in levels of CO2, found in tiny bubbles in ice cores, which provide an indicator of temperature spanning hundreds of thousands of years. They found dramatic swings in climate, including changes when the earth flipped from one state to the other, which occur in a relatively short time, says Crowley. These shifts, called "bifurcations," appear to happen in abrupt series, which is counter-intuitive to the idea that the planet cools or warms gradually. "You had a big change about a million years ago, then a second change around 650,000 years ago, when you had bigger glaciations, then 450,000 years ago, when you started to get more repeated glaciations," says Thomas. "What's also interesting is that the inter-glaciations also became warmer." According to the model the next "bifurcation" would normally be due between 10,000 and 100,000 years from now. The chill would induce a long, stable period of glaciation in the mid-latitudes, smothering Europe, Asia and parts of North America with a thick sheet of ice. But Crowley says there is now enough CO2 in the air, as a result of fossil-fuel burning and deforestation, to offset any future cooling impacts due to orbital shift, says Crowley. "Even the level that we have there now is more than sufficient to reach that critical state seen in the model," he said. "If we cut back [on CO2] some, that would probably still be enough." In September, a scientific research consortium called the Global Carbon Project (GCP) said that atmospheric concentrations of CO2 reached 383 parts per million (ppm) in 2007, or 37% above pre-industrial levels. Present concentrations are "the highest during the last 650,000 years and probably during the last 20 million years," the report says. No green light Crowley cautions those who would seize on the new study to say "carbon dioxide is now good, it prevents us from walking the plank into this deep glaciation." "We don't want to give people that impression," he says. "You can't use this argument to justify [human-induced] global warming." Last year, the UN's Intergovernmental Panel on Climate Change (IPCC) said that greenhouse-gas emissions were already inflicting visible changes to the climate system, especially on ice and snow. Left unchecked, climate change could inflict widespread drought and flooding by the end of the century, translating into hunger, homelessness and other stresses for millions of people.

There is just enough C02 in the atmosphere to stop another Ice Age – too much risks instability

National Geographic News, 2008, November 12, 2008 (Mason Inman, New Ice Age Predicted -- But Averted by Global Warming?)

Deep ice sheets would cover much of the Northern Hemisphere thousands of years from now—if it weren't for us pesky humans, a new study says.  Emissions of greenhouse gases—such as the carbon dioxide, or CO2, that comes from power plants and cars—are heating the atmosphere to such an extent that the next ice age, predicted to be the deepest in millions of years, may be postponed indefinitely (quick guide to the greenhouse effect). "Climate skeptics could look at this and say, CO2 is good for us," said study leader Thomas Crowley of the University of Edinburgh in Scotland.  But the idea that global warming may be staving off an ice age is "not cause for relaxing, because we're actually moving into a highly unusual climate state," Crowley added.  In about 10,000 to 100,000 years, the study suggests, Antarctic-like "permanent" ice sheets would shroud much of Canada, Europe, and Asia.  "I think the present [carbon dioxide] levels are probably sufficient to prevent that from ever happening," said Crowley, whose study will appear tomorrow in the journal Nature. 
Ext: “Goldilocks”

EVEN IF ICE AGE IS TRUE – Their Scientists conclude that the plan is STILL A GOOD IDEA

The Gazette, 2008, November 16, 2008 Sunday, (HEADLINE: Mother of all ice ages may be looming. But that's no excuse to keep pumping out carbon dioxide: scientists, p. Lexis)
The planet could face a freeze worse than an Ice Age starting in as little as 10,000 years, giving future societies a headache the opposite of coping with global warming, scientists said this week.  The researchers, based in Britain and Canada, said that now-vilified greenhouse gases might help in future to avert a chill that could smother much of Canada and the United States, Europe and Russia in permanent ice.
They said the study, based on records of tiny marine fossils and the Earth's shifting orbit, did not mean the world should stop fighting warming, stoked by human emissions of heat-trapping gases from burning fossil fuels. "We're saying: 'Don't push the panic button' " said Thomas Crowley, an American scientist at Edinburgh University who shared the study with a colleague at University of Toronto. "There's no excuse for saying 'we've got to keep pumping carbon dioxide (CO2) into the atmosphere,' " he told Reuters by telephone, adding that the cooling was projected to start in 10,000 to 100,000 years.

Ext: “Goldilocks” (A2: Levin)

Goldilocks Now – No risk of Ice Age – but cutting emissions is key to prevent getting too hot

MMA, 2008, Media Matters for America, not-for-profit, 501(c)(3) progressive research and information center, Thu, Nov 20, 2008 5:02pm ET, (“Levin cited "global cooling" study to dismiss efforts to "control carbon dioxide" emissions, ignoring warning by study's co-author not to do so”)
During the November 13 broadcast of his nationally syndicated radio show, Mark Levin cited a recent study (subscription required) predicting that an ice age will occur in the next 10,000 to 100,000 years as purported evidence that humans should not "try and control carbon dioxide" emissions that contribute to global climate change. But Levin did not mention that the study's co-author reportedly warned against using the study to argue that "we should stop fighting warming" and stated: "There's no excuse for saying 'we've got to keep pumping carbon dioxide into the atmosphere.' " During the segment, Levin read portions of a November 13 London Daily Mail article about the study, which appeared in the weekly journal Nature. In particular, Levin read the following sentence from the Daily Mail article: "Lead author Thomas Crowley from the University of Edinburgh and Canadian colleague William Hyde say that currently vilified greenhouse gases -- such as carbon dioxide -- could actually be the key to averting the chill." Levin then stated: "So, according to these two scientists, we're heading into a global chill, maybe an age of an ice age, and we're gonna try and control carbon dioxide, which is the answer to global cooling. Why the hell don't we just try and leave it alone?" Earlier, after reading the portion of the Daily Mail article that reported "the experts blame the global change on falling -- rather than climbing -- levels of greenhouse gases," Levin asserted: "Well, ladies and gentlemen, without carbon dioxide, we croak. There can be no plant life, and if there's no plant life, there's no oxygen. ... On top of that, without greenhouse gases, the Earth freezes. We should be on our knees every day praying to God, 'Thank you for carbon dioxide.' " However, Levin did not read the following portions of the Daily Mail article in which study co-author Professor Thomas Crowley explicitly warned against using his study to dismiss the threat posed by global warming: Professor Crowley said the stark findings do not mean we should stop fighting warming. But he urged: "Don't push the panic button." "There's no excuse for saying 'we've got to keep pumping carbon dioxide into the atmosphere,' " he told Reuters. "Geologically it's tomorrow, but we have lots of time to argue about the appropriate level of greenhouse gases."  Indeed, several other media outlets have also reported that Crowley cautioned against using the study to argue against taking action to stop global climate change. For example, a November 12 post on the Wired Science blog reported that Crowley said that by continuing to emit greenhouse gases at the current levels, "[w]e're creating a situation at least as dangerous, only going in the opposite direction": However, Crowley's model, published today in Nature, is not likely to come true. Along came humanity and, to be more precise, the Industrial Age. Our greenhouse gas emissions, he said, are more than enough to alter the Earth's once-frigid destiny. What's so bad about that? We're putting so much carbon dioxide into the atmosphere, said Crowley, that the planet's climate isn't simply veering from a curve: it's departing at right angles.  Flooding coastal regions and risking drought across much of Earth's surface "does not seem like the normal thing a society would do for self-preservation," he said. "We're creating a situation at least as dangerous, only going in the opposite direction." A November 12 Agence France-Presse article on the study also reported: Crowley cautioned those who would seize on the new study to say " 'carbon dioxide is now good, it prevents us from walking the plank into this deep glaciation'."  "We don't want to give people that impression," he said."(...) You can't use this argument to justify [man-made] global warming" [ellipsis in original]. 
2AC – Chinese Growth

US development is key to Chinese growth

Taylor Dinerman, 2007, author and journalist, October 22, 2007, (The Space Review, China, the US, and space solar power, http://www.thespacereview.com/article/985/1)
Now that the National Security Space Office’s (NSSO) space solar power study has been released and shows that the technology is well within America’s grasp, a set of decisions have to be made concerning how the US government should proceed. The idea that the government should fund a series of demonstration projects, as the study recommends, is a good place to start. Another aspect should be to study the impact that this technology will have on the political and economic future of the world. The biggest factor in world affairs in the next twenty or so years is the rise of China to true great power status. Leaving aside the political vulnerabilities inherent in any communist regime, the greatest danger to China’s future prosperity is its huge need for energy, especially electricity. According to an International Energy Agency estimate, demand for electricity in China will grow at an average annual rate of 4.8% from 2003 and 2025. China is already experiencing shortages. The Yangtze Delta region, which includes Shanghai and the provinces of Jiangsu and Zhijiang and contributes almost 20% of China’s GDP, faced capacity shortages of four to five gigawatts during peak summer demand in 2003. In spite of a furious effort to develop new power sources, including dam building and new coal-fired power plants, China’s economic growth is outstripping its capacity to generate the terawatts needed to keep it going. While China may turn to widespread use of nuclear power plants, the Communist Party leadership is certainly aware of the role that glasnost and the Chernobyl disaster played in the downfall of another Communist superpower. Thus, China may be reluctant to rely heavily on nuclear power plants, at least not without strong safety measures, thus making them more expensive and more time consuming to build. Wind power and terrestrial solar power will not be able to contribute much to meeting China’s demand and certainly not without government subsidies which a relatively poor nation such as China will be reluctant to provide. At some point within the next twenty or thirty years China will face an energy crisis for which it will be almost certainly unprepared. The crisis may come sooner if, due to a combination of internal and external pressures, the Chinese are forced to limit the use of coal and similar fuels. At that point their economic growth would stall and they would face a massive recession. Only a new source of electrical energy will insure that such a nightmare never happens. The global repercussions would be disastrous. In the near term the only new source of electric power that can hope to generate enough clean energy to satisfy China’s mid- to long-term needs is space based solar power. The capital costs for such systems are gigantic, but when compared with both future power demands and considering the less-than-peaceful alternative scenarios, space solar power looks like a bargain. For the US this means that in the future, say around 2025, the ability of private US or multinational firms to offer China a reliable supply of beamed electricity at a competitive price would allow China to continue its economic growth and emergence as part of a peaceful world power structure. China would have to build the receiver antennas (rectennas) and connect them to its national grid, but this would be fairly easy for them, especially when compared to what a similar project would take in the US or Europe when the NIMBY (Not In My Back Yard) factor adds to the time and expense of almost any new project. 
Chinese economic collapse causes nuclear war

Plate ‘03 (Tom, Prof Communications and Public – UCLA, Straights Times, 6-28)       

But imagine a China disintegrating - on its own, without neo-conservative or Central Intelligence Agency prompting, much less outright military invasion - because the economy (against all predictions) suddenly collapses. That would knock Asia into chaos. A massive flood of refugees would head for Indonesia and other places with poor border controls, which don't want them and can't handle them; some in Japan might lick their lips at the prospect of World War II Revisited and look to annex a slice of China. That would send Singapore and Malaysia - once occupied by Japan - into nervous breakdowns. Meanwhile, India might make a grab for Tibet, and Pakistan for Kashmir. Then you can say hello to World War III, Asia-style. That's why wise policy encourages Chinese stability, security and economic growth - the very direction the White House now seems to prefer.

***Space Leadership Advantage***

Ext: Space Leadership Declining

Space leadership in decline now – Space Development is key to world peace
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)

1. Since the completion of the Apollo program nearly four decades ago, America has lacked a Unified Space Vision addressing our strategic goals, and our national and international needs and objectives in space exploration and space development endeavors. 2. The NASA-centric and exploration-centric national space enterprise has not successfully addressed the issues of affordability and sustainability in space exploration, and affordability and profitability in space commerce development. We therefore need a Unified Space Vision (USV) to guide both space exploration and space development efforts, one that integrates all aspects of commercial space, national security space, and NASA’s exploration space endeavors. 3. Because of its own history and due to the extraordinary nature and challenges of the Apollo program, the Cold War, and the Space Race, NASA has developed an organizational culture that is not optimized for the development of space as an economic and commercial frontier 4. The commercial development of space promises to provide extraordinary opportunities to develop new economic capabilities that will most likely help overcome global challenges and crises in energy, climate change and resource shortages. Such efforts could also be transformative to all nations that participate. Human development and economic expansion into space could even help accelerate the evolution of human civilization, and also help inspire human collaborative and effective diplomacy, thus enhancing bonds between nations and fostering an enduring world peace. 5. We believe that the U.S. should be a leader in this effort, and consequently the authors propose that while NASA should remain charged with an aggressive space exploration portfolio, a new, cabinet level government entity such as a White House Council for Space or Department of Space, should be established to oversee and manage the overall American space effort, with a particular focus on commercial development and industrialization of space. 
Space leadership declining now – SPS is key
Buzz Aldrin, 2002, he walked on the moon, 07/18/2002, (USA Today, U.S. again risks losing space race, http://www.usatoday.com/news/opinion/2002-07-18-ncguest2_x.htm)
Despite these tremendous accomplishments, U.S. leadership in space today is threatened by a combination of antiquated civil-launch facilities at Cape Canaveral and Vandenberg Air Force Base, an aging fleet of space shuttles, the lack of competitively priced commercial launch vehicles, a weakening aerospace industrial base and an aging workforce. In the past decade, America's share of the world's commercial-launch market declined from 86% to less than half. Interest wanes The financial failures of some high-profile commercial-satellite ventures have complicated matters by dampening investor interest in space. Investment in space has been largely returned to the government. How to best change or better apply government policies and initiatives is the important mission of the Presidential Commission on the Future of the U.S. Aerospace Industry, now finishing its final report. After more than 40 years of progress, America's future in space is at a critical crossroad, much as aviation was after World War II. The commercial potential of space is infinite: from more capable communication satellites to microgravity processing to private citizens visiting space — even perhaps to acquiring resources from space, such as supplying Earth with electrical power from giant solar-powered satellites. But without near-term, effective government initiatives, we risk losing many untapped opportunities for new technologies, industries and increased national security. Far more important, we risk losing the inspiration American leadership in space offers our youth. Human space flight is not a luxury; it is an imperative to maintain our spirit. 
US Key – First Mover Benefits
SPS is a game changer for the first nation to develop it – the first mover gets the advantage
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 the U.S. Department of Defense (DoD) has a large, urgent and critical need for secure, reliable, and mobile energy delivery to the war-fighter. • When all indirect and support costs are included, it is estimated that the DoD currently spends over $1 per kilowatt hour for electrical power delivered to troops in forward military bases in war regions. OSD(PA&E) has computed that at a wholesale price of $2.30 a gallon, the fully burdened average price of fuel for the Army exceeds $5 a gallon. For Operation IRAQI FREEDOM the estimated delivered price of fuel in certain areas may approach $20 a gallon. • Significant numbers of American servicemen and women are injured or killed as a result of attacks on supply convoys in Iraq. Petroleum products account for approximately 70% of delivered tonnage to U.S. forces in Iraq—total daily consumption is approximately 1.6 million gallons. Any estimated cost of battlefield energy (fuel and electricity) does not include the cost in lives of American men and women. • The DoD is a potential anchor tenant customer of space-based solar power that can be reliably delivered to U.S. troops located in forward bases in hostile territory in amounts of 5-50 megawatts continuous at an estimated price of $1 per kilowatt hour, but this price may increase over time as world energy resources become more scarce or environmental concerns about increased carbon emissions from combusting fossil fuels increases. FINDING: The SBSP Study Group found that the SBSP development would have a transformational, even revolutionary, effect on space access for the nation(s) that develop(s) it. • SBSP cannot be constructed without safe, frequent (daily/weekly), cheap, and reliable access to space and ubiquitous in-space operations. The sheer volume and number of flights into space, and the efficiencies reached by those high volumes is game-changing. By lowering the cost to orbit so substantially, and by providing safe and routine access, entirely new industries and possibilities open up. SBSP and low-cost, reliable space access are co-dependent, and advances in either will catalyze development in the other.

US Key/Independence – A2: Cooperation Key
Only the US can do it, and it must lead independently

Taylor Dinerman, 2007, author and journalist, October 22, 2007, (The Space Review, China, the US, and space solar power, http://www.thespacereview.com/article/985/1)
In spite of the major advances that China has made in developing its own space technology, it will be many years before they can realistically contemplate building the off-Earth elements of a solar power satellite, let alone a lunar-based system. Even if NASA administrator Mike Griffin is right and they do manage to land on the Moon before the US gets back there in 2020, building a permanent base and a solar panel manufacturing facility up there is beyond what can reasonably be anticipated. If the US were to invest in space-based solar power it would not be alone. The Japanese have spent considerable sums over the years on this technology and other nations will seek the same advantages described in the NSSO study. America’s space policy makers should, at this stage, not be looking for international partners, but instead should opt for a high level of international transparency. Information about planned demonstration projects, particularly ones on the ISS, should be public and easily accessible. Experts and leaders from NASA and from the Energy and Commerce departments should brief all of the major spacefaring nations, including China. Our world’s civilization is going to need all the energy it can get, especially in about fifty years when China, India, and other rising powers find their populations demanding lifestyles comparable to those they now see the West enjoying. Clean solar power from space is the most promising of large-scale alternatives. Other sources such as nuclear, wind, or terrestrial solar will be useful, but they are limited by both physics and politics. Only space solar power can be delivered in amounts large enough to satisfy the needs of these nations. As a matter of US national security it is imperative that this country be able to fulfill that worldwide demand. Avoiding a large-scale future war over energy is in everyone’s interest. 

Ext: SPS key US Military Dominance/US Basing

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

***Economy/Competitiveness/Space Industry***

SPS Boosts Economy/Solves Space Launcher Industry

SPS boosts the economy – and causes a Space Launcher industry

Jeremy Elton Jacquot, 2008, PhD Candidate, University of Southern California to obtain a Ph.D. in Marine Environmental Biology, 10.15.08, (Treehugger.com, Could Solar Power Satellites Beam Down Gigawatts of Energy?, http://www.treehugger.com/files/2008/10/solar-power-satellite.php)
Such a large-scale project would definitely provide a boost to our ailing economy, creating both many new jobs and contracts for a variety of companies, and it would give NASA a worthy new pursuit. Bova suggests making NASA's primary goal the construction of a demonstration model SPS able to deliver 10 to 100 megawatts of power by the end of the president's second term. It's hard to imagine either a President Obama or President McCain having the stomach to fund such a project if it doesn't start making measurable progress sooner -- 8 years is a long time to wait for a technology that may not even work in practice. Still, this project may also help spur interest in other space-related technologies and developments and could, in later years, create an entire new industry around space launchers. If you're interested in reading more about the history of the SPS, its technology and functional aspects, I recommend you read Wikipedia's (surprisingly) informative page on the topic. Or, better yet, get your hands on a copy of Ben Bova's "Powersat," a novel all about building the first SPS. 
SPS Solves Space Exploration

Solves Space exploration

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)
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 Space Colonization/Development

SPS is key to space colonization
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)
SPS component technologies will also enable human economic expansion and settlement into space, which is important for the permanent survival of our species. To this end, a "vertical expansion of humanity" into our solar system in the new millennium can be every bit as important as the "horizontal expansion" achieved by our ancestors beginning in the 1400s. Indeed, SPS will provide a natural platform for promoting human collaboration in an area that has the potential to make a real difference in smoothing out global economy imbalances due to gross disparities in energy resources, thereby preventing inevitable confrontations. SPS can be also a major steppingstone in transforming our current combustion world economy into a sustainable and clean world economy that is solar-electric powered.
SPS Solves Global Peace/Innovation in Key Industries

SPS solves global peace – innovation in key industries

Kristin Medin, ’10, Chief Industrial Designer, NewSpace DesignLabs, Winter 2010, (Online Journal of Space Communication, Issue No. 16: Solar Power Satellites, Disruptive Technology: A Space-Based Solar Power Industry Forecast, http://spacejournal.ohio.edu/issue16/medin.html)
Now, multiple nations are exploring the prospects for launching a new breed of satellites designed to harvest solar power in space, transmitting it from geosynchronous orbit to terrestrial receivers. If these plans turn out, solar power satellites will radically change the ways we harness and distribute energy. Solar power from space is far more efficient than terrestrial capture due to the filtering effects of our atmosphere and the day and night cycles experienced everywhere on earth. Solar power is thought to be our most likely candidate for a clean-base, renewable and dependable source for energy. According to Dr. Feng Hsu, Technical Lead and Manager over Integrated Risk Management at NASA, Goddard, roughly 350,000,000 terawatt hours of energy falls towards earth per year.[5] SMSP has obvious selling points, but this development presents advantages of a higher order. That is, the implementation of solar power satellites has the prospect of enabling development of other technologies, which can send waves of creative innovation throughout global society. Is it hard to imagine its implications for international peace keeping? Wars are fought over access to energy. Sun's energy is abundant and free, if we can learn how to tap it. Is it hard to imagine that capturing and delivering sun's energy to global users is a global business, and that thousands of careers and millions of jobs will be created in the process of bringing it to reality? Already, teams of engineers, economists and business people are figuring out the logistics of launching and assembling massive solar arrays in space. Study teams are seeking to find the least controversial and the most effective means of transmitting wireless power from space to ground and for designing the terrestrial infrastructure needed to distribute that power, potentially to all human civilization. The Solar Power Satellite Agenda Despite the high hurdles remaining in making the SBSP an industry in reality, we can look forward to many dialogues among nations. This will be true because energy from space is a logical solution to relieving our civilization's unsustainable dependence on fossil fuels. With enough solar power arrays in space, sufficient storage of power and expanded power distribution channels on the ground, nations will begin to see that it is far more sensible – and possibly more economical - to build and launch solar power satellites into space than to continue digging and burning coal and oil on earth. Another, less often considered, benefit is that solar power satellites give all nations reasons to protect space as a natural resource for the benefit of all mankind. Space Law is in itself a future career path. As national economies become more space-bound, there will be a need for further resolution and definition of space peace treaties, such as the Commercial Space Act initiated by the United States in 1998, and laws governing the peaceful use of space for commercial development.[6] Development of a private spaceflight industry will parallel development of solar power satellites, since the cargo-to-space innovations needed to carry out frequent and affordable launches from earth will parallel innovations in human space transport. For example, recreational travel to space can only be developed out of accessible power sources native to space as opposed to today's method of lifting the energy needed to sustain space missions from the launch pad. Comparatively, today's model is as efficient as the days when pulling loaded wagons on the Oregon Trail during the times of the "American frontier" was necessary because there were no proven sources of food, warmth or shelter along the way. Suborbital power stations coupled with water resources recently found on the moon, with water being the key to propulsion in space, may give rise to virtual intergalactic "gas stops" for future space traffic.[7] More efficient payloads could mean more industries accepting the possibilities of space to develop new technologies, manufacturing techniques and products that improve the quality of life here on earth. There will always be a need for space research, so a government space agenda will always be needed. But the focus will be on private sector initiatives, as has been true in Research industries in agriculture and transportation, medicine and information technology. The advance guard of space-bound research may be the pharmaceuticals industry because of the possibility of space-based materials being valuable to curing terrestrial diseases and the micro and zero gravity conditions of space being necessary to the growing of larger crystals with which to make medicines.[8] Emerging nanotechnology and biochemistry related research may find increased purpose in space as well. All of these are enabled by a fully realized SBSP infrastructure.v As more nations ascend into the "first world" and "second world" rankings in a fully realized SBSP economy, their citizens will come to expect higher standards of living in access to housing, commodities, information and healthcare made possible in part by easier access to energy, and more efficient transportation, communications and data networking. A change of perspective is possible. Rather than viewing tomorrow's world population as merely an expanding "grid" of energy users, that population can be viewed as a renewable resource of creative ideas for tackling the world's challenges. Instead of climate change causing a threat to the survival of life on earth, those additional minds and bodies working collaboratively have the potential to prevent such a fate, especially when these minds and bodies have equal access to resources world-wide. Such a scenario could exist with a fully realized SBSP infrastructure. Modern civilization has come to depend on energy to support quality of life, maintain global scale economies and sustain research. In the context of compromised fossil fuel reserves and increased demand for renewable resources, we can look to space to meet, hopefully to exceed, our energy demands of the future. With the implementation of SBSP, other industries will find a home in space, delivering a new generation of goods and services that benefit humanity. At the same time, new job and new careers will emerge to support these burgeoning businesses. As we solve our energy needs through SBSP, we can think more confidently about ensuring the sustainability of civilization. We can focus on addressing the important issues of tomorrow with increased global cooperation. 

SPS Solves Competitiveness

SSP boosts Competitiveness
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)

E n e r  g  y   s e c u r i t y,   c  l ima  t e   s e c u r i t y,   h uma n   s e c u r i t y   a n d   t h e  competitiveness of one’s technical and industrial base are increasingly  becoming mainstream concerns for security policy-makers. As the  penalties of interstate conflict have become more widespread and serious  to populations, infrastructure and economies, and as the interstate system  has so far succeeded in limiting the scope of such conflicts, the  corresponding interconnectivity has given space to security planners to  focus more on shared threats to stability and security, and initiate proactive  and collective measures. When competitive national energies are subverted  within an overall cooperative system--sometimes called "coopetition"--  nations still pursue their security by seeking a technological edge.  They  do this through one of two mutually exclusive security strategies: keeping  one's edge through innovation and restricted access, or technological  innovation through sharing and partnership.  1   Generally, technically  competitive nations seek to maximise the differential between their own  industrial and military innovative capacity and those of potential  competitors. They actively protect domestic markets and seek to keep  jobs at home. These considerations are only rational to abandon if there  are larger direct or oblique gains. This paper examines the policy  mechanisms that will facilitate multiple security ends through a strategy  of partnership.  While space-based solar power (SBSP) is a civil and renewable energy  concept, it is also a legitimate topic of security discourse. There are several  reasons for this. First, neither the citizens of a country nor its government  are secure if they do not have access to a constant supply of energy.  Without a constant, predictable supply of energy, higher levels of complexity are not  sustainable – industry cannot take place, economies wither, cities die, scarcity  drives conflict and instability, and populations dwindle. More importantly,  a nation may not be able to defend its borders and its interests. Those  charged with guarding society are keenly aware of this relationship  between energy and security. This explains the second reason, which is  that part of the recent expression of interest of both countries has come  from within their respective defence establishments. Then one must be  mindful that most space technology, particularly enabling launch  technology,  2   is dual use and has defence and proliferation implications.  Partnership on dual use technologies has its own security logic, as one  must consider who might feel threatened or excluded. Finally, a transition  to a regime of renewable energy based upon space solar power will have very significant long-term implications for the international security environment, including vastly  improved access to space, the need for space traffic control, space debris remediation,  new regulatory institutions, vastly improved capabilities in space, as well as new equities  and vital interests. 

A2: Kills the Comsat Industry

The Comsat industry will support and work with the SSP industry
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)
No solar power satellites (SunSats) are yet in operation. While all space-based satellites host some type of solar collector for the energy needed to power and control them, no satellites are in orbit today for the primary purpose of gathering energy from the sun and delivering it to earth. Because an abundant and sustainable new source of energy is desperately needed on earth and the current level of technological development will now permit it, a huge new satellite sector is about to emerge relaying energy from space to the ground where it will be used as electricity. The logical path forward in development of solar power generation plants in space is to go in partnership with the commercial satellite (ComSat) industry, a well-established ($140 billion per year) sector with 30-plus years of expertise in designing, manufacturing, launching and operating spacecraft in orbit above the earth. ComSat stakeholders can be predicted to take the lead in any new SunSat ventures because this is their home territory. Once it is clear that satellites parked in geosynchronous orbit can safely and profitably deliver energy as well as video, voice and data signals, the ComSat industry will be there with the global perspective, the venture capital, the regulatory clout, the managerial experience and the marketing skills to turn such an enterprise into a viable business. 

***Water Advantage***

2AC – US Water Wars!

SPS solves water shortages – and interstate competition for water

W. Kent Tobiska, ’10, President and Chief Scientist Space Environment Technologies, Winter 2010, (Online Journal of Space Communication, Vision for Producing Fresh Water Using Space Power, Issue No. 16: Solar Power Satellites, http://spacejournal.ohio.edu/issue16/tobiska.html)
An escalating climate crisis is stressing the Earth's environment. One significantly affected area is the global water infrastructure that includes hydropower, flood defense, drainage, and irrigation systems. The effect of adverse climate change on freshwater systems aggravates population growth and weakens economic conditions. In the western U.S., for example, reduced water supplies plus increased demand are likely to provoke more interstate and urban-rural competition for over-allocated water resources. Seawater desalination has existed for decades as a proven technology for supplying water in coastal areas; however, desalination processes are energy intensive and this has reduced their widespread use. It is noted that California offshore oil and gas platforms already use seawater desalination to produce fresh water for platform personnel and equipment. It is proposed that as California coastal oil and gas platforms come to the end of their productive lives, they be re-commissioned for use as large-scale fresh water production facilities. Solar arrays, mounted on the platforms, are able to provide some of the power needed for seawater desalination during the daytime. However, for efficient fresh water production, a facility must be operated 24 hours a day. The use of solar power transmitted from orbiting satellites (Solar Power Satellites - SPS) to substantially augment the solar array power generated from natural sunlight is a feasible concept. We discuss the architecture of using a SPS in geosynchronous orbit (GEO) to enable 24 hours a day operations for fresh water production through seawater desalination. Production of industrial quantities of fresh water on re-commissioned oil and gas platforms, using energy transmitted from solar power satellites, is a breakthrough concept for addressing the pressing climate, water, and economic issues of the 21st Century using space assets. 

Eventually these disputes will overwhelm legal regulations and cause interstate conflict

Bill Ganzel, 2006, Owner of the Ganzel Group Communications, Inc., (Water Wars, http://www.livinghistoryfarm.org/farminginthe50s/water_10.html)

Even within the "United" States, there was a time when one state threatened to go to war with another over water. In 1935, Arizona Gov. Benjamin Moeur, a politician with a flair for the dramatic, dispatched his National Guard troops to the Colorado River to stop California from building the Parker Dam and "stealing" Arizona's water. A hundred Guardsmen with machine guns showed up at the dam site, and bewildered construction workers climbed down off their bulldozers and laid down their shovels. Later, the U.S. Supreme Court said that California was illegally exporting water without Arizona's permission. But then, Congress passed a law overturning the court decision and allowing California to go on "stealing." Throughout the 1950s and '60s, disputes between state's continued in the courts, particularly in the American West. There are some observers who believe that there will be water wars in the future far more serious than Gov. Moeur's political stunt or the worldwide skirmishes of the mid-20th Century. Others say water is so important, particularly for growing food, that disputes will have to be resolved through negotiation before countries start shooting. No one knows if or when the next water war will come, but we can be sure that it will be fought over either the quantity of water or the quality of water. Quantity Almost half – 47 percent – of the world's land mass is drained by river basins that run through more than one country. Aquifers also cross political boundaries in many parts of the world. Potentially, each of these flash points could produce a water war, for example, if countries upstream try to take water that countries downstream believe belongs to them, or if neighbors pump so much groundwater that the levels decrease across the region. 
That's why there are so many legal documents negotiated controlling the allocation of water resources. In 1978, the United Nations counted more than 2,000 treaties and "international instruments" dealing in one way or another with surface water and aquifers. The oldest go back almost to the time of Christ. In the United States, there are 39 "compacts" or legal water allocation agreements between 44 different states, some Native American tribes and two Canadian provinces. In addition, the U.S. has a treaty with its other major neighbor, Mexico, governing how much water Mexico receives from rivers like the Colorado and the Rio Grande. Within the U.S., states control who gets water within its boundaries, and the federal laws and court decisions control allocation between states. There are four major legal principals governing distribution of water from which lawmakers have chosen. "First in time, first in right." This "prior appropriation" doctrine is the system that most western and many eastern states have adopted. Basically, the first one to claim and begin using water is guaranteed as much as he or she needs as long as it's needed. Often there is a related doctrine in state laws – "Use it or lose it." If, for example, an irrigator doesn't use all of his or her appropriation for five years, other, later water users can legally take over that allocation. Obviously, this promotes waste because irrigators who don't use all of their allocations can lose water in years when they do need it. The reasonable use doctrine allows allocations of water for any beneficial use, no matter when a claim was first made. In this system, regulatory agencies or courts decide whose use of the water will have the most benefits for the community as a whole. A few states use the English rule of absolute ownership particularly for underground water supplies, which grants landowners complete autonomy to pump whatever quantity of groundwater can be extracted from beneath their property. Finally, two states, California and Vermont, have adopted the "correlative rights doctrine" that provides that groundwater is to be shared by all owners of land above the aquifer. This approach may be gaining favor. The United Nations and the European Union of recently negotiated water use documents that take this more integrated approach to resource management. Yet, these legal systems may already be straining under the weight of increasing need for water. As world populations grow and as the productivity gains that the Green Revolution produced stall, we may be reaching the limits of our world fresh water supply. Researcher and author Sandra Postel wrote in Pillar of Sand: "All told, reaching the food production levels needed in 2025 could require up to 2,000 cubic kilometers of additional irrigation water – a volume equivalent to the annual flow of 24 Nile Rivers or 110 Colorado Rivers… Supplying this much additional water will be difficult." 

Next interstate war risks extinction

James Pinkerton, 2003, Fellow @ New America Foundation, 2003, (http://abob.libs.uga.edu/bobk/ccc/cc020403.html)

Historically, the only way that the slow bureaucratic creep of government is reversed is through revolution or war. And that could happen. But there's a problem: the next American revolution won't be fought with muskets. It could well be waged with proliferated wonder-weapons. That is, about the time that American yeopersons decide to resist the encroachment of the United Nations, or the European Union—or the United States government—the level of destructive power in a future conflict could remove the choice expressed by Patrick Henry in his ringing cry, "Give me liberty, or give me death." The next big war could kill everybody, free and unfree alike.
Ext: Water Shortages ( Nuclear War/Extinction

Water shortages lead to nuclear war and extinction

NASCA, 2004, National Association for Scientific and Cultural Appreciation, 2004, “Water shortages - Only a matter of time,” http://www.nasca.org.uk/Strange_relics_/water/water.html
Water Shortage According to the latest estimates nearly 70% of the Earth’s population will struggle to find an adequate water supply by the year 2025. Many authorities now believe that tension over water consumption will be the major catalyst for the wars of the future. Water shortage. It’s just around the corner. Water is one of the prime essentials for life as we know it. The plain fact is - no water, no life! This becomes all the more worrying when we realise that the worlds supply of drinkable water will soon diminish quite rapidly. In fact a recent report commissioned by the United Nations has emphasised that by the year 2025 at least 66% of the worlds population will be without an adequate water supply. Incalculable damage. As a disaster in the making water shortage ranks in the top category. Without water we are finished, and it is thus imperative that we protect the mechanism through which we derive our supply of this life giving fluid. Unfortunately the exact opposite is the case. We are doing incalculable damage to the planets capacity to generate water and this will have far ranging consequences for the not too distant future. Bleak future The United Nations has warned that burning of fossil fuels is the prime cause of water shortage. While there may be other reasons such as increased solar activity it is clear that this is a situation over which we can exert a great deal of control. If not then the future will be very bleak indeed! Already the warning signs are there. Drought conditions. The last year has seen devastating heatwaves in many parts of the world including the USA where the state of Texas experienced its worst drought on record. Elsewhere in the United States forest fires raged out of control, while other regions of the globe experienced drought conditions that were even more severe. Parts of Iran, Afgahnistan, China and other neighbouring countries experienced their worst droughts on record. These conditions also extended throughout many parts of Africa and it is clear that if circumstances remain unchanged we are facing a disaster of epic proportions. Moreover it will be one for which there is no easy answer. Dangers. The spectre of a world water shortage evokes a truly frightening scenario. In fact the United Nations warns that disputes over water will become the prime source of conflict in the not too distant future. Where these shortages become ever more acute it could forseeably lead to the brink of nuclear conflict. On a lesser scale water, and the price of it, will acquire an importance somewhat like the current value placed on oil. The difference of course is that while oil is not vital for life, water most certainly is! Power shift. It seems clear then that in future years countries rich in water will enjoy an importance that perhaps they do not have today. In these circumstances power shifts are inevitable, and this will undoubtedly create its own strife and tension. Nightmare situation. In the long term the implications do not look encouraging. It is a two edged sword. First the shortage of water, and then the increased stresses this will impose upon an already stressed world of politics. It means that answers need to be found immediately. Answers that will both ameliorate the damage to the environment, and also find new sources of water for future consumption. If not, and the problem is left unresolved there will eventually come the day when we shall find ourselves with a nightmare situation for which there will be no obvious answer.

***Solvency***

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.  

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. 

Sunset Act Solves SPS

Passing the Sunset Act Solves

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)
How Can We Get SSP Built? When America has faced immense engineering challenges before, the model of a public/private corporation chartered by Congress has been used. The most rapid and effective pathway to assure construction of a new space solar power system is to establish the basis for cooperation between government and private companies. We believe the process for creating this corporation is via a new "SunSat Act." Such an Act has already been proposed to Congress in 2007.[21] A draft of the legislation needed to establish the Sunsat Corporation can be found on the Space Solar Power Institute website.[22] The "Sunsat Corp," as we call it, would be modeled after the "Comsat Corp," a highly successful public/private corporation chartered by Congress in 1962 to launch the beginnings of the communication satellite industry. Anchored by the biddings of successful aerospace companies, for example, the public could also buy shares. The Sunsat Corp would follow established private company practices. When Boeing, for example, designs jet airplanes it starts with the customer request, asking their priorities for operations, maintenance, fuel efficiency, weight and volume delivery profile. They then design the aircraft to those specifications and schedule deliverables to meet or exceed the customers' expectations. In 1862, the U.S. Congress had chartered the Union Pacific Railroad Company via the Transcontinental Railroad and Telegraph Act[23] "to aid in the construction of a railroad and telegraph line from the Missouri River to the Pacific Ocean." The greater challenge was the Transcontinental Railroad. What follows is a page from colorful history showing the grants and subsidies specifically created for the railroad and telegraph line: The President of the United States received sealed bids on two points: First, within how short a time will the contractors complete the railroad? Second, at what rate per annum will the contractors carry the mails and Government freights for a period of twenty years from the date of the completion of the road? The government organized and executed surveys from the Mississippi River westward to the Pacific Ocean, to ascertain the most practicable route. The chief engineer, in his 1869 report to the president said: "In 1863 and 1864 surveys were inaugurated, but in 1866 the country was systematically occupied, and day and night, summer and winter, the explorations were pushed forward through dangers and hardships that very few at this date appreciate. Every mile had to be run within range of the musket; there was not a moment's security. These bonds were payable thirty years after date, bearing 6 per cent interest, and were in the nature of a loan of credit by the United States, and were made a second-mortgage lien on the railroad, telegraph and all appurtenances, subordinate to bonds which the companies could issue. In making the surveys some of the ablest and most promising men were killed. During construction our horses and cattle were run off by the hundreds and thousands. Lack of confidence in the project, even in the localities to be the most benefited, was so great that laborers demanded their pay in advance before they would perform a day's work. How Would Sunsat Corp Operate? Sunsat will be organized as a super-utility, following the pattern of other successful public/private U.S. corporations. Access to the types of high volume customers a Sunsat is ideally designed to serve, requires contracts with existing utilities (and other high volume users of electricity) to deliver continuous power to designated sites over a long term. Those utilities and companies will be expected to build and own the rectenna system that converts delivered energy into usable power on their grid, which is also physically part of their transmission system hardware. Local ownership will thus insure a major financial commitment from the end users, a commitment that would be about $1 Billion for typical 5 GW rectenna installations, actually producing five 1 GW outputs. This will keep the Sunsat Corp focused on the space segment and wireless downlink power transfer. All rectennas will be built in close consultation with Sunsat's earth segment partner, which we call SPARCO. SPARCO is an international association comprised of interested utilities, rectenna owners and an in-house design and development staff. Space Solar Power is precisely the type of power that electric utilities are under pressure to deliver: clean, low cost and reliable. Sunsat Corp companies will focus on delivering baseload power to large energy users on the ground. They shall not be engaged in the development, construction or marketing of space transportation systems, PV cells, or other space hardware, product or services. These will be purchased on the open market. Just as Comsat had a satellite communications lab, Sunsat will also have a wireless power transfer lab to improve power delivery to their client utility grids. The Sunsat Corp will provide quarterly reports on its work to Congress as well as to advisories concerning progress toward lower cost, improved performance and reliability. The cost of preparing these reports will be considered part of the developmental design and construction costs of the demonstration power satellites. The Sunsat Act specifies that the President shall: aid in planning and development and fostering the execution of a national program for the establishment and operation of a global commercial power satellite system; provide for continuous review of all phases of the development and operation of such systems, including the activities of a power satellite corporation authorized under this Act; coordinate the activities of governmental agencies with responsibilities in the field of electric power generation and transmission, so as to insure that there is full and effective compliance at all times with existing policies and policies set forth in this Act; exercise such supervision over relationships of the Sunsat Corp with foreign governments or entities or with international bodies as may be appropriate to assure that such relationships shall be consistent with the national interest and foreign policy of the United States; insure that timely arrangements are made under which there can be foreign participation in the establishment and use of power satellite systems; create a Power Satellite Commission to provide necessary governmental coordination, as required in the national interest, to meet quarterly or as often as required; The Power Satellite Commission shall be composed of members to be named by: The Power Satellite Corporation selected; Federal Energy Regulatory Commission; Federal Communications Commission; Department of Commerce; The Congress; The Department of Defense; Department of Agriculture; Space Transportation Association; and the U.S. Trade Representative. The Chairman of the Power Satellite Commission, named by the Sunsat Corp, will so exercise his authority as to assure coordinated and efficient use of the electromagnetic spectrum and the technical compatibility of the system with existing electric power companies both in the United States and abroad.

Government Intervention Key
Government Intervention Key – no capital for SPS startups

David Boswell, 2004, 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)
There is a very interesting discussion on the economics of large space projects that makes the point that “the fundamental problem in opening any contemporary frontier, whether geographic or technological, is not lack of imagination or will, but lack of capital to finance initial construction which makes the subsequent and typically more profitable economic development possible. Solving this fundamental problem involves using one or more forms of direct or indirect government intervention in the capital market.”
Government action key

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)
I believe that the future hope for a viable Solar Power Satellite system lies in the collaborative efforts of private, entrepreneurial space businesses and venture capital investment, undertaken as a global scale commercial enterprise. Quite frankly, as a former employee of one of the great space agencies of the world, I am pessimistic about getting the necessary government support for any SBSP project. I was disappointed, even surprised, to see no mention about energy and economic development from the United States' vision for the future of its space endeavors.[9] There are visionaries in the world who do see the significance of space exploration and humanity's connection to space for future energy development. One such visionary is the recently retired president of India, Dr. Kalam Abdul. President Abdul had the great vision and courage to speak publicly on the prospects for space solar power while addressing a symposium on "The Future of Space Exploration" organized by Boston University[10]. Kalam Abdul believes that inter-disciplinary research on space will enable new innovations at the intersection of multiple areas of science and engineering. The former president said, "Civilization will run out of fossil fuels in this century. Solar energy is clean and inexhaustible. However, solar flux on earth is available for just 6-8 hours every day whereas incident radiation on a space solar power station would be 24 hrs every day. What better vision can there be for the future of space exploration, than participating in a global mission for perennial supply of renewable energy from space?" Government policy and regulatory support will be crucial to success, as will the funding of R&D and related technology demonstrations. U.S. government support for space solar during the 1980s was negligible. NASA initiated its "A Fresh Look" studies in the mid-1990's. Subsequently, the U.S. Department of Energy abstained from any involvement. During this time, the Japanese government and industry became interested in the SPS concept. The Japanese updated the reference system design developed in the System Definition Studies of the late 1970's, conducted some limited testing and proposed a low orbit 10 megawatt demonstration satellite. So far, their effort has been curtailed by their economic problems and by their lack of manned space capability. SPS Interest by other nations has persisted, but only at low levels of activity. 

A2: Impossible to Assemble/Launch in space

Its possible – past achievements prove

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)
Among the more innovative SunSat designs are architectures that consist of more than one satellite, networking them together within a common space orbit, creating a photovoltaic mass of one-kilometer size or more. Multiple clusters of such satellites may one day be operating in space orbit, and these will be linked for global service. While building such structures, launching them and assembling them in space will be a massive undertaking, past space achievements (like the International Space Station, the Hubble Telescope, the Mars rovers and the many spacecraft that operate safely and productively in earth orbit) give us confidence that locating solar stations in space is within our reach.

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: Land-Based Solar Good/Land-Based Solar Solves

Its not better – Land Based Solar doesn’t solve 
David Boswell, 2004, 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)
Why bother putting solar panels on a satellite when you could generate electricity by putting them on the ground or on rooftops here on Earth? The obvious problem is that any point on land is in the dark half of the time, so solar panels are useless during the night. During the day clouds can also block sunlight and stop power production. In orbit, a solar power satellite would be above the atmosphere and could be positioned so that it received constant direct sunlight. Some energy would be lost in the process of transmitting power to stations on the Earth, but this would not offset the advantage that an orbiting solar power station would have over ground based solar collectors.
They don’t compete – they complement each other
Geoffrey A. Landis, 2004, Glenn Research Center, Cleveland, Ohio, Feb 2004, (The NASA STI Program Office, Reinventing the Solar Power Satellite, http://webcache.googleusercontent.com/search?q=cache:KNkBE8Xt9m8J:www.nss.org/settlement/ssp/library/2004-NASA-ReinventingTheSolarPowerSatellite.pdf+solar+powered+satellites+and+%22United+States%22+and+forward+deployed+and+military&hl=en&gl=us)
Analyses of space solar power often assume that ground solar power is a competing technology, and show that space solar power is a preferable technology on a rate of return basis. In fact, however, space solar power and ground solar power are complementary technologies, not competing technologies. These considerations were initially discussed in 1990 [4]. Low-cost ground solar power is a necessary precursor to space solar power: Space solar power requires low cost, high production and high efficiency solar arrays, and these technologies will make ground solar attractive for many markets. The ground solar power market, in turn, will serve develop technology and the high-volume production readiness for space solar power. 
A2: High Oil Good/Solves Renewable Shift

High Oil Good doesn’t cause Renewable Shift

David Boswell, 2004, 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)
Current non-renewable energy supplies are cheap. Even with the recent increases in the price of oil, it is still historically low. Adjusted for inflation, gas prices are still much lower than they were during the oil crisis in the 1970s. With current prices there is little incentive for customers or producers to pursue alternatives. Even if oil prices continue to increase, it is not likely that this will be enough to drive demand for alternatives. Although we will eventually run out of oil, coal, and other non-renewable energy sources, in the short term rising oil prices will simply generate more oil. There are large amounts of known reserves that are too expensive to profitably develop when oil is below a certain price. As soon as the price increases past a certain threshold, a given field can be developed at a profit. From an economic standpoint, energy producers will take advantage of this and will make use of their existing infrastructure to extract, refine, and distribute as much oil as possible regardless of how high the price of a barrel of oil goes.

***Orbits***

Geo-Orbit Key

Geo Orbit is key to maximize power reception

Ralph Nansen, 2000, the founder and president of Solar Space Industries, September 7, 2000, (National Space Society, Before the Subcommittee on Space and Aeronautics, United States House of Representatives Committee on Science, Testimony of Ralph Nansen before House Science Committee Hearings on Solar Power Satellites, http://www.nss.org/settlement/ssp/library/2000-testimony-RalphNansen.htm)
Solar power satellites are only cost effective if implemented on a large scale. Geo-synchronous orbit must be used in order to maximize the sun exposure and maintain continuous energy availability. The transmitter size is dictated by the distance from the earth and the frequency of the power beam. The earth based rectenna also must be large to maximize capture of the beam energy. Given that the system must be implemented on a large scale, the cost of space transportation and the required space based infrastructure becomes the dominating development cost. Development cost of space transportation is driven by the need to dramatically lower the cost of space launches which can only be reduced to low enough levels by the use of fully reusable heavy lift launch vehicles which do not exist today.

L1/L2 (Halo) Orbit Key

L2 Halo Orbit solves better than GEO and MEO
Geoffrey A. Landis, 2004, Glenn Research Center, Cleveland, Ohio, Feb 2004, (The NASA STI Program Office, Reinventing the Solar Power Satellite, http://webcache.googleusercontent.com/search?q=cache:KNkBE8Xt9m8J:www.nss.org/settlement/ssp/library/2004-NASA-ReinventingTheSolarPowerSatellite.pdf+solar+powered+satellites+and+%22United+States%22+and+forward+deployed+and+military&hl=en&gl=us)
 Rather than the MEO and GEO orbits discussed in the earlier study, it is proposed here to analyze a solar power satellite put into a completely different orbit, the Earth-sun L-2 halo orbit. This concept for a space solar power satellite is originally proposed in the paper "A Supersynchronous Solar Power Satellite" [3]. The location of the Earth-sun L2, and a typical halo orbit around it, are shown in figure 1. This is referred to as a "supersynchronous" location for a solar power satellite, since it is located beyond synchronous orbit. While the halo orbits around the lagrangian points are slightly unstable, the instability is so weak that several space probes have used the L1 halo orbit for operational use, with only minimal amounts of propellant needed to keep them in position. At first consideration, it would seem that the Earth-sun L2 point is a poor choice for a space solar power system transmitter. At a distance of point 1.5 million kilometers from the Earth, it will be forty times further away from the Earth than a satellite placed in geosynchronous orbit. However, it turns out that this orbit allows design simplifications to the satellite solar power design that more than compensate for this disadvantage. First, by being located further from the sun than the Earth, the satellite beams continuously to the night side of the Earth. Thus, it is perfectly suited to fill in night power to solar arrays which receive solar power during the daytime. This allows a ground-based solar array field to be "upgraded" to a 24-hour power source, and hence, by upgrading the status of the power from "intermittent" to "baseload," increases the selling price of the power from low intermittent power levels, to higher baseload power levels. The satellite power system becomes an upgrade to an existing power system, with the consequent advantages listed in table 1. The system will beam to three power receivers sequentially, shifting the beam slightly as one rotates out of the line of sight and the new one rotates into line of sight. (For example, three third-world cities of over ten million population located roughly 120° around the globe are Mexico, Cairo, and Shanghai. Each of these cities is power-starved, with expensive, unreliable electrical power and frequent brown- outs on the power system, and each of these governments has publicly pledged to erect large-scale fossil- fuel power plants to service the growing needs of their burgeoning population.) By use of a halo orbit, the power system transmitter can be put in a spot where it does not enter the Earth's shadow, and yet still has the advantage of only viewing the night side of the Earth. The main design simplification is due to the fact that the Earth and the sun are located in the same direction. This allows the design to consist of thousands of individual elements, each separately phased and thus requiring no connection to any other element, and most particularly, requiring no system of power distribution-- the power for each element is generated locally. The design can now incorporate an integrated PV receiver/microwave transmitter dish. Each individual element can be aimed both at the sun and at the Earth, and the beams combined by phased-array techniques. Compared to Geosynchronous SPS designs: • Multi-gigawatt electrical cabling eliminated • Entire system is at low voltage; no arcing • Rotary joint eliminated • Rotating electrical feedthrough eliminated • Microwave dish doubles as PV concentrator • No element is critical; failure tolerant design • Only minor beam scanning required • Every element is exactly identical • Mass production of elements yields low cost This results in a much simpler design than the GEO satellite concept. Table 2 shows some of the design features for a typical design. The design requires 33,000 individual PV/Solid state amplifier units, each featuring an inflatable mirror which doubles as a parabolic antenna. Since each unit can be mass- produced, the cost is relatively low. Figure 2 shows an overall view of the design concept for a single element. 
A2: Halo Orbit – not financially competitive
Halo Orbit isn’t financially competitive

Geoffrey A. Landis, 2004, Glenn Research Center, Cleveland, Ohio, Feb 2004, (The NASA STI Program Office, Reinventing the Solar Power Satellite, http://webcache.googleusercontent.com/search?q=cache:KNkBE8Xt9m8J:www.nss.org/settlement/ssp/library/2004-NASA-ReinventingTheSolarPowerSatellite.pdf+solar+powered+satellites+and+%22United+States%22+and+forward+deployed+and+military&hl=en&gl=us)
There were several difficulties with the Supersynchronous Earth-sun L2 solar power satellite that make it a poor choice for a financially successful design. 1. Size. The satellite-Earth distance of 1.5 million km means that the physics of diffraction demands a large size. This means that the initial cost will be high. 2. Electrical generation profile. The design produces power primarily during the night. For the existing U.S. power market, the maximum power usage is during the day. While the demand profile may change when large amounts of ground solar power become installed, in the current electrical market, the night delivery of power results in power being sold at the lowest price. Unfortunately, the very trait which makes the L2 solar power satellite attractive in the first place— power generation focused on the night—also makes it unattractive for initial investment. 
***Off Case***
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.
A2: Agency CP – NASA/DOE
Links to politics
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)

At present, neither NASA, nor the US Department of Energy (DOE) conduct any appreciable research on SSP. The Defense Advanced Research Project Agency (DARPA) does not presently have any budget for SSP. Although each of these three agencies would have a significant role to play in SSP development, deployment, and security, none is currently doing so. In the case of NASA and DOE, this is largely a political issue. They cannot take on such an initiative without direction from Congress. Another consequence of the unpredictable miracle is that the US Congress must have a champion or coalition to support SSP.
A2: Tax Credit CP

Tax credits cannot reduce the risk enough to generate market interest

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)

Corporations  1   try to maximise their payback in a short time with  minimal risk. The low technical readiness, high development costs,  accompanying technical and financial risk, long-payback time, and present  lack of anchor customers are substantial barriers to entry, and mean it is  unlikely for corporations interested in SBSP to be able to enter the market  and be successful. Corporations will shrewdly look to the government to  reduce the risk.  2 Government provided incentives, such as solar feed-in tariffs,  transferrable tax credits, and anchor customer contracts such as the UltraMega-Power Plant scheme will certainly raise corporate interests, but recent  business case analysis suggest that it is unlikely a corporation can absorb  the very large non-recurring development costs and be able to close the  business case.  3 

A2: K – Framework

Framework – debate about Space is key to change US policy – any alternative framework ensures serial policy failure
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)

2. The Need for a New Vision to Transform America into a Spacefaring Nation There have been extensive debates in the public as well as within the space science, industry, and technology communities regarding the wisdom of the current Vision for Space Exploration (VSE), and its proposed implementation, as set out by the Bush administration. More than 5 years have now passed since its announcement in early 2004, and it has become increasingly apparent that the rationale behind the formulation of the VSE as well as its implementation are problematic, and perhaps lacking in strategic merit. In our view, there were several fundamental problems with the Vision and its implementation for Space Exploration inherited from the outset: 1. Because there was not a well-informed debate engaging a broad range of the space and science communities, policymakers, and the general public, the Bush VSE was crafted in isolation, and without the thorough reviews necessary to a strategic space policy statement. The proposed plan should have been scrutinized through hearings to engage the American public and politicians in the underlying thinking process. 2. The VSE plan constitutes an almost-Apollo-style, national program of long-lasting impacts on national resources and space policy, but it did not take into account the lessons of NASA’s history, and therefore was certainly not optimized for success. 3. The VSE seems to lack strategic merit, which can be built only upon a sufficiently vetted decision-making process of logic and analytic rigor. The timing of the announcement, coming as it did in a period of chaos in conjunction with the war in Iraq, raises questions about possible political motives involved. 
A2: K – Have to Solve Problems Here First

The Alternative gets it backwards, its impossible to create a utopia on Earth – venturing into space is the only way to solve our problems
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)

History has brought humanity to the brink of an unprecedented era of crises, challenges, and opportunities. The current situation facing the world economy, energy resources, and global climate change certainly constitute dire threats, yet they also present enormous opportunities for humans to apply science, technology, and thoughtful economic development in the pursuit of solutions to these very problems. Having evolved on Earth through millions of years, we see that today we have the opportunity to address many of our most pressing problems by expanding our vision beyond that of an Earth-bound civilization to a space-fairing civilization. Much like when our ancestors learned to use fire, developed tool-making skills, evolved from primitive tribal-based societies into a collaborative agricultural civilizations, and changed from isolated regions to a globalized world economy, now is the time for humanity to develop space and to industrialize the Earth-Moon system for the benefit of all humans, and to make this industrialization a key part of a global economic revitalization toward a new sustainable human civilization. While some believe that humanity must solve our crises on Earth before we can expand into space in a successful and peaceful manner, we suggest the opposite. We believe that humanity is not going to solve all its problems here on Earth, that we cannot create a utopia here, or anywhere, for this does not seem to be in our nature or in our destiny. So we will venture into space not in pursuit of utopia, but rather for exactly the same reasons that our distant ancestors migrated from one valley to the next, and later from one continent to the next: for adventure into the unknown, for resources, for freedom, and for better lives for ourselves and our descendants. Recent events have taught us a harsh lesson, that merely manipulating financial capital and producing services have failed to bring humanity a sustainable global economy, and so instead of arguing over the factors that limit and restrict human development on this planet, we must now expand our horizons, look upward and outward for resources, and embark on economic and commercial development of space. 

***Case Neg – SPS***
Energy 1NC
Peak oil wrong – new shale and oil reserves 

Hossein-zadeh, 2008, professor of economics at Drake University, Oct 1, 2008 [Ismael, The Recurring Myth of Peak Oil, http://www.counterpunch.org/zadeh10012008.html]
Peak Oil misconceptions have many times led to alarmist predictions and dire warnings of an end of global oil production before the current day. Time and again, those forecasts turned out wrong because oil reserves, including proven or cost-efficient reserves, have continued to grow, and more oil wells or fields have been brought under utilization than those peaked and declined. The following is a partial list, as collected by Jason Schwarz, Options Strategist for Lone Peak Asset Management, Westlake Village, CA: 1. An offshore find by Brazilian state oil company Petrobras (PBR) in partnership with BG Group (BRGYY.PK) and Repsol-YPF may be the world's biggest discovery in 30 years, the head of the National Petroleum Agency said. A deep-water exploration area could contain as much as 33 billion barrels of oil, an amount that would nearly triple Brazil's reserves and make the offshore bloc the world's third-largest known oil reserve. "This would lay to rest some of the peak oil pronouncements that we were out of oil, that we weren't going to find any more and that we have to change our way of life," said Roger Read, an energy analyst and managing director at New York-based investment bank Natixis Bleichroeder Inc. 2. A trio of oil companies led by Chevron Corp. (CVX) has tapped a petroleum pool deep beneath the Gulf of Mexico that could boost U.S. reserves by more than 50 percent. A test well indicates it could be the biggest new domestic oil discovery since Alaska's Prudhoe Bay a generation ago. Chevron estimated the 300-square-mile region where its test well sits could hold up to 15 billion barrels of oil and natural gas. 3. Kosmos Energy says its oil field at West Cape Three Points is the largest discovery in deep water West Africa and potentially the largest single field discovery in the region. 4. A new oil discovery has been made by Statoil (STO) in the Ragnarrock prospect near the Sleipner area in the North Sea. "It is encouraging that Statoil has made an oil discovery in a little-explored exploration model that is close to our North Sea infrastructure," says Frode Fasteland, acting exploration manager for the North Sea. 5. Shell (RDS.A) is currently analyzing and evaluating the well data of their own find in the Gulf of Mexico to determine next steps. This find is rumored to be capable of producing 100 billion barrels. Operating in ultra-deep waters of the Gulf of Mexico, the Perdido spar will float on the surface in nearly 8,000 ft of water and is capable of producing as much as 130,000 barrels of oil equivalent per day. 6. In Iraq, excavators have struck three oil fields with reserves estimated at about 2 billion barrels, Kurdish region's Oil Minister Ashti Horami said. 7. Iran has discovered an oil field within its southwest Jofeir oilfield that is expected to boost Jofeir's oil output to 33,000 barrels per day. Iran's new discovery is estimated to have reserves of 750 million barrels, according to Iran's Oil Minister, Gholamhossein Nozari. 8. The United States holds significant oil shale resources underlying a total area of 16,000 square miles. This represents the largest known concentration of oil shale in the world and holds an estimated 1.5 trillion barrels of oil with 800 billion recoverable barrels—enough to meet U.S. demand for oil at current levels for 110 years. More than 70 percent of American oil shale is on Federal land, primarily in Colorado, Utah, and Wyoming. 9. In western North Dakota there is a formation known as the Bakken Shale. The formation extends into Montana and Canada. Geologists have estimated the area holds hundreds of billions of barrels of oil. In an interview provided by USGS, scientist Brenda Pierce put the North Dakota oil in context: "Of the current USGS estimates, this is the largest oil accumulation in the lower 48. . . . It is also the largest continuous type of oil accumulation that we have ever assessed." The USGS study says with today’s technology, about 4 billion barrels of oil can be pumped from the Bakken formation [7]. In the face of such overwhelming evidence, which seriously undermines the Peak Oil theory, proponents of the theory argue that their thesis is based on “proven,” not all, reserves. Proven reserves are reserves that, given a certain level of technology and a certain amount of investment, are proven or estimated to be economical, or cost efficient. Let us briefly examine this “proven vs. total reserves” argument of the Peak Oil champions. 

Oil shocks and shortages don’t cause instability or war – all theoretical with no empirical support
Peter van der Windt, 2009, Graduate Fellow at Columbia's Center for the Study of Development Strategies, April 28, 2009, (Oil Price Shocks and the Onset of Civil War, http://www.columbia.edu/cu/polisci/pdf-files/miniapsavanderwindt.pdf)

Figure 3 gives the probability for the onset of civil war for different values of ∆it. It is clear from the figure that something strange is going on; it seems likely that the result is driven by a few outliers. Returning to the data this observation seems to be correct. Out of the 4915 observations for ∆it only 17 of them are over 2,000 percent.29 As a robustness check I therefore rerun regression 3 excluding the observations for which ∆it > 2, 000. The results are given in regression 6 in table 5 in the appendix. While a change a domestic price shock still seems to have a positive effect on the onset of civil war its significance is gone. The bottom figure in figure 3 gives the simulation again. Indeed, the effect of an oil price shock on the onset of civil war is extremely small. Taking 2,000 as the cutoff value seems − and is − arbitrary. However, similar results are obtained if one takes any other value.30 6.3 Different environments Finally, I ran regression 3 by including the two different environments that were discussed in section 4.2. That is, by making use of variable RESi, I ran a regression that separates countries with oil reserves from countries without oil reserves. The results are given in regression 7 in table 5 in the appendix. In addition, by making use of variable RESi, I ran a regression that separates countries that are dependent on oil revenues from countries that are not. The results are given in regression 8 in table 5 in the appendix. We do not obtain shockingly new results. 7 Conclusion This paper looked at the potential effects of shocks in the price of natural resources on the onset of civil war; this is in contrast to previous large-N studies that solely look at the abundance or dependence of a country on natural resources. Theoretically there are reasons why we should expect that a sudden shock in the price of a country’s natural resource could trigger a civil war from one year to the next. By looking at the yearly change in the price of oil, I do not find evidence that an oil price shock leads to civil war. 
Oil shocks have no effect on the economy – empirically denied, and economic consensus is on our side
National Post, 2007 Oct 17, 2007, (“No need to fear oil shocks,” http://www.canada.com/nationalpost/financialpost/comment/story.html?id=6f79f84b-df8c-47ae-a0fa-6ccb85c7eb63)

Although oil prices hit US$80, the inflation, unemployment and recession that supposedly follow oil-price shocks are nowhere on the macroeconomic radar screen. If the economy goes into a tailspin, it will be in response to bad news in the housing market, not the oil market.  The lesson to be derived from this is pretty clear: While oil-price spirals are certainly nothing for consumers to celebrate, the health of the economy is not held hostage to oil markets.  The orthodox view that governed our understanding of oil-price shocks until recently was that the economic damage associated with those shocks was not the result of oil-price increases per se. Higher oil prices, after all, simply make oil producers richer, and everyone else poorer. Over the long run, more money spent on oil equals less money spent on everything else. This reduces the demand for, and thus the price of, everything (including labour!) save for oil. As long as oil producers are spending and/or investing their increased profits, the net effect of all this -- from a macroeconomic perspective--is zero.  All of this will eventually happen, but the length of time required to get oil consumers to adjust their behaviour in response to a price shock is what was thought to trigger the economic downside associated with an oil crisis. If wages and consumption rates outside the oil sector fail to go down, either unemployment will follow or inflation will result, because there's only so much money to go around, unless the Federal Reserve accommodates everyone's demand for money.  The main dissenting view was most strongly forwarded by then Princeton University economist and now Federal Reserve Board chairman Ben Bernanke and his colleagues. They argued that different ("better") monetary policy -- more specifically, one that maintains the federal funds rate at a constant level, rather than raising it in the face of an oil shock -- could reduce or even eliminate the recessionary effect of oil shocks. Economists James Hamilton and Anna Herrera, however, were skeptical of that proposition.  They argued that the "better" monetary policy advocated by Bernanke et al. effectively calls for massive declines in the federal funds rate over the entire course of an oil shock, something that is probably not possible in the real world. Moreover, the Federal Reserve would have to keep the funds rate below levels anticipated by market actors for 36 months in a row, which is, of course, an unlikely proposition. Interestingly enough, the Federal Reserve, now chaired by Ben Bernanke, is not pursuing the policies advocated by its chairman when the chairman was in the academy.  That was the state of the debate until the most recent price shock. The economy's failure to respond to one of the steepest oil-price increases in history with a recession, however, sent economists back to the theoretical drawing board.  All the new analyses agree that the more flexible economy that we have now allows us to cope more easily with oilprice shocks. It underscores the danger of the price-control regimes of the 1970s, something that politicians are increasingly flirting with as energy prices continue to climb and put into question a panoply of government programs. 

SPS alone can’t cover the world’s energy needs – won’t create a complete shift

Mankins, 2007, October 12, 2007 (John C., former manager of NASA’s Advanced Concepts Studies Office of Space Flight,, 10-12-07, “Leading Scientists and Thinkers on Energy,”  from an interview with Mankins conducted by David Houle, an analyst who advises companies on new developing technology, http://www.evolutionshift.com/blog/2007/10/12/leading-scientists-and-thinkers-on-energy-–-john-c-mankins/ )
Mankins: Solar power satellites will be very, very large. Of course, all solar power systems are enormous. On the ground, it’s hard to see because the solar arrays are spread across thousands of rooftops. However, the overall systems is still of tremendous size. In the case of solar power satellites, if each satellite were to provide about 4,000 megawatts of power, then five of them would be needed to provide about 20 GW – which is approximately 2 percent of the U.S. demand for electricity. World demand for energy is currently about 4-times U.S. demand, but is growing fast! By 2100, huge new sources of renewable energy will be critical to our civilization, including hydroelectric (already in place), wind, ground solar, appropriate nuclear power—and space solar power. Evolutionshift.com: It sounds to me as though SSP is the one form of alternative energy that can supply a significant percentage of the energy needs of the planet. So it sounds like the vision needs to be forged into a multi-national will and then receive the necessary funding. Is that correct? If so, care to comment on the probability of this starting up in the next 2-3 years? Mankins: Actually, even if space solar power were fully developed, the global economy should have more than just one option: a prudent scenario would also involve a portfolio of current energy options—and a “quiver” full of new energy technologies ready to be deployed if, or when they are needed. Certainly, however, space solar is one of very few options to provide a substantial fraction of the truly vast amount of renewable energy that is needed to support human civilization. 

SPS can’t compete with other energy

David Boswell, 2004, 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)
Competing with other options Even if a solar power system was built and launched there would still be the economic problem of producing electricity at a cost that is comparable to other options. Government subsidies can help get this new industry on its feet but it will need to compete in the market in order to survive. This is a challenge for all emerging renewable energy solutions.

No Energy – Power can’t be transmitted

Paul Evans, 2009, Feb 23, 2009, (Gizmag, Solar power beamed from space within a decade?, http://www.gizmag.com/solar-power-space-satellite/11064/)
February 23, 2009 The concept of Space-Based Solar Power (SBSP) has been doing the rounds for decades with fantastic claims of 24 hour a day solar power beamed from space via microwave to any point on earth. A start up company called Space Energy, Inc says it plans to develop SBSP satellites to generate and transmit electricity to receivers on the Earth's surface. To do this, the company plans to create and launch a prototype satellite into low earth orbit (LEO). The hitch: this concept is based on as yet unproven technology. SBSP was theorized over 40 years ago by renowned scientist Dr. Peter Glaser. Since then, in response to periodic energy crises, the idea has been re-evaluated from time to time by the U.S. Department of Energy, NASA, major aerospace companies and countries such as Japan and India. Solar power satellites are large arrays of photovoltaic panels assembled in orbit, which use microwave radio waves to transmit solar power to large receiving antennas on Earth. The resulting power can either supplement, or be a substitute for, conventional electricity sources. The advantage of placing solar collectors in geosynchronous Earth orbit (GEO), about 36,000 kilometres (22,500 miles) above Earth, is that it uses the constant and unobstructed output of the Sun, unaffected by the Earth's day/night cycle. By contrast, ground-based solar power provides a vital and valuable addition to the Earth's energy needs, but is limited by these factors: Weather Variable seasons Atmospheric blocking of sunlight Poor direct sunlight at higher and lower latitudes Because none of these factors applies in outer-space, an orbiting SBSP station can supposedly provide an estimated 6-8 times more power than a comparable solar cell on the Earth's surface. Here’s where the entire concept falls flat. Space Energy, Inc claims that a successful long-range wireless power transmission test was conducted in mid-2008, that supposedly transmitted a microwave beam (similar to the kind that would be used to transmit energy from space to Earth) between two Hawaiian Islands across 148 kilometres - more than the distance from the surface of the Earth to the boundary of space. They claim this test demonstrated the technical feasibility of transmitting SBSP to Earth. Less than 1/1000th of 1% received Unfortunately for Space Energy, Inc and the entire concept of space based solar power, the actual test results conducted for a Discovery channel documentary proved a total failure. The former NASA executive and physicist who organized the experiment, John Mankins, admitted in a press conference that the $1 Million budget spent of the experiment resulted in less than 1/1000th of 1% of the power transmitted being received on the other island. The most successful test of wireless power transmission over any distance at high efficiency was conducted by Bill Brown in 1975. Using a NASA deep space tracking dish they transmitted 30kw over 1.6 km (1 mile) at 82.5% efficiency at the Goldstone Deep Space Communication Complex. A Since Geostationary orbit is 36,000 km (22,500 miles) away from earth the space based power station needs to efficiently transmit power over twenty thousand times further than has ever been achieved to date. 
Ext: 1NC #1 “Peak Oil Incorrect”

Peak oil flawed—its based off current reserve levels and ignores role of state and public owned oil companies in increasing supply

Hossein-zadeh, 2008, professor of economics at Drake University, Oct 1, 2008 [Ismael, The Recurring Myth of Peak Oil, http://www.counterpunch.org/zadeh10012008.html]

That oil companies would want to invest only in the narrow category of proven, or cost efficient, reserves is understandable; it is a simple business principle. But to base future oil supplies on the currently proven reserves, as Peak Oil theory does, is problematic. It represents a short-term, static view of future oil supplies that implicitly ignores the critical role of new investments and technological innovations that can make profitable, or cost efficient, what is currently considered unprofitable, or cost inefficient. M.A. Adelman points out that “in 1944 a special expert mission estimated Persian Gulf reserves at 16 billion proved and 5 billion probable. By 1975, those same fields had produced 42 billion barrels and had 74 billion remaining. In 1984, geologists estimated a five percent probability of another 199 billion barrels remaining to be added in the Gulf region. In five years those reserves had already been added” [8]. Market imperatives and short-term profitability measures, thus severely limit oil reserve estimates because they effectively exclude not only huge reserves of unconventional oil, but also vast reservoirs of conventional oil that are not currently profitable. This is obviously a major flaw of the Peak Oil theory, as it judges future supplies of oil by the narrowest definition of oil production: currently proven reserves. However, just as proven reserves determine the current level of oil production, and therefore of investment, the amount of current investment also plays a crucial role in the determination of the amount of proven reserves in the future. Peak Oil views this mutual relationship as a one-way street, or causality—going from the amount of currently proven reserves to the level of the necessary (or cost efficient) investment, and the global production of oil. Furthermore, reserves that may be considered unprofitable from the viewpoint of private oil companies may well be economical from the viewpoint of state- or publically-owned companies. For example, while a private oil company, may find an estimated profit rate of below x or y percent cost inefficient, a publicly-owned oil company might invest in reserves as long as estimated profit rate is not negative. Indeed, as the experiences of state-owned oil companies in Russia, China, Venezuela, and many other countries show, publicly-owned oil companies often take large short-term losses in pursuit of long-term returns or rewards. Free from short-term market imperative, Russia, for example, has invested heavily in long-term oil projects, with fantastic results that have more than offset the enormous short-term costs of those projects. Here is how Joe Vialls, an expert with first-hand experience in “ultra-deep drilling,” explains: “In 1970, the Russians started drilling Kola SG-3, an exploration well which finally reached a staggering world record depth of 40,230 feet. Since then, Russian oil majors including Yukos have quietly drilled more than 310 successful super-deep oil wells, and put them into production. Last Year Russia overtook Saudi Arabia as the world's biggest single oil producer, and is now set to completely dominate global oil production and sales for the next century. . . . With no shareholders holding out their grubby little hands for a wad of pocket money every month, the Russian oil industry managed to surge ahead, under-reaming thousands of its older existing onshore wells in less than ten years” [9].

Oil production isn’t declining—new tech guarantees substantially higher future production

Hossein-zadeh, 2008, professor of economics at Drake University, Oct 1, 2008 [Ismael, The Recurring Myth of Peak Oil, http://www.counterpunch.org/zadeh10012008.html]
A major flaw of Peak Oil, as already pointed out, is that it discounts the fact that energy-saving technologies have drastically improved (and will continue to further improve) not only the efficiency of oil production but also of oil consumption. Evidence shows that, for example, “over a period of five years (1994-99), U.S. GDP expanded over 20 percent while oil usage rose by only nine percent. Before the 1973 oil shock, the ratio was about one to one” [10]. Cars, airplanes and other means of transportation have become more fuel-efficient than ever before—though not as much as they could, or could. Both businesses and consumers are also doing a better job of trimming their energy costs. Obviously, this means that our demand for energy does not grow as fast as the growth of our economy. For example, According to the Energy Information Administration, in 1981 the United States devoted nearly 14 percent of its overall gross domestic product to energy; by 2006 that number had fallen to about 9 percent. One of the results of the more efficient means of research and development has been a far higher success rate in finding new oil fields. The success rate has risen in twenty years from less than 70 percent to over 80 percent. Computers have helped to reduce the number of dry holes. Horizontal drilling has boosted extraction. Another important development has been deep-water offshore drilling, which the new technologies now permit. Good examples are the North Sea, the Gulf of Mexico, and more recently, the promising offshore oil fields of West Africa [11]. The following are some of the recent technological advances that (as described by Red Cavaney, a top oil expert) have dramatically increased the ability not only to find and extract new oil, but perhaps more importantly, to recover more or additional oil from existing reserves that were formerly considered “peaked and dried” under old technologies. ? Directional Drilling. It used to be that wellbores were basically vertical holes. This made it necessary to drill virtually on top of a potential oil deposit. However, the advent of miniaturized computers and advanced sensors that can be attached to the drill bit now allows companies to drill directional holes with great accuracy because they can get real-time information on the subsurface location throughout the drilling process. ? Horizontal Drilling. Horizontal drilling is similar to directional drilling, but the well is designed to cut horizontally through the middle of the oil or natural gas deposit. Early horizontal wells penetrated only 500 to 800 feet of reservoir laterally, but technology advances recently allowed a North Slope operator to penetrate 8,000 feet of reservoir horizontally. Moreover, horizontal wells can operate up to 10 times more productively than conventional wells. ? 3-D Seismic Technology. Substantial enhancements in computing power during the past two decades have allowed the industry to gain a much clearer picture of what lies beneath the surface. The ability to process huge amounts of data to produce three-dimensional seismic images has significantly improved the drilling success rate of the industry [12]. “Primarily due to these advances,” Cavaney further points out, “the U.S. Geological Survey (USGS), in its 2000 World Petroleum Assessment, increased by 20 percent its estimate of undiscovered, technically recoverable oil. USGS noted that, since oil became a major energy source about 100 years ago, 539 billion barrels of oil have been produced outside the United States. USGS estimates there are 649 billion barrels of undiscovered, technically recoverable oil outside the United States. But, importantly, USGS also estimates that there will be an additional 612 billion barrels from reserve growth—nearly equaling the undiscovered resources. Reserve growth results from a variety of sources, including technological advancement in exploration and production, increases over initially conservative estimates of reserves, and economic changes” [13]. Thanks to new technologies, additional oil can now be recovered from the apparently exhausted reserves. Specifically, the peaking and declining of oil from an existing well is not the same as the peaking and declining of oil from the respective oil field or reservoir. While oil production from an existing well is bound to peak and then slow down, “offset wells” can be drilled later into the same field or reservoir to produce more oil. Here is how Vialls explains: “Now we come to the completely false [or deliberately misleading] claim by Peak Oil shills that production from existing oil wells is ‘slowing down,’ thereby proving that the oil fields are ‘running dry.’ This is so wrong that it is almost breathtaking. Think of this slowing down process in the same way you might think of the engine oil in your automobile. The longer you run the engine, the higher the level of contaminates that get into the oil. The higher the level of contaminates, the higher the level of friction. Sooner or later you have something closely akin to glue coating your piston rings, and the performance of your engine declines accordingly. This is an inevitable mechanical process well known to all automobile owners.
Multiple alternative energies before peak

Hossein-zadeh, 2008, professor of economics at Drake University, Oct 1, 2008 [Ismael, The Recurring Myth of Peak Oil, http://www.counterpunch.org/zadeh10012008.html]
Peak Oil is also subject to criticism because it pays insufficient attention to substitutes or alternative sources of energy, both actual and potential. These include solar, wind, non-food bio-fuel, and nuclear energies. They also include natural gas. Natural gas is now about 25 percent of energy demand worldwide. It is estimated that by 2050 it will be the main source of energy in the world. A number of American, European, and Japanese firms have and are investing heavily in developing fuel cells for cars and other vehicles that would significantly reduce gasoline consumption [15]. Peak Oil also pays short shrift to what is sometimes called “unconventional” oil. These include Tar Sands, Heavy Oils, and Oil Shale. Tar Sands can be recovered via surface mining or in-situ collection techniques. Canada's Athabasca Tar Sands is the best known example of this kind of unconventional reserve—estimated at 1.8 trillion barrels. Although this was originally considered cost inefficient, experts working in this area now claim that they have brought down the cost from over $20 a barrel to $8 per barrel. Heavy Oils can be pumped and refined just like conventional petroleum except that they are thicker and have more sulfur and heavy metal contamination, necessitating more extensive refining. Venezuela's Orinoco heavy oil belt is the best known example of this kind of unconventional reserve—estimated at1.2 trillion barrels. Oil Shale requires extensive processing and consumes large amounts of water. Still, reserves far exceed supplies of conventional oil, and costs are bound to decline as newer and more efficient processing techniques become available [16]. A rarely mentioned but potentially very important substitute for conventional oil “is an even bigger hydrocarbon resource that can be developed to provide nearly endless amounts of energy: methane hydrates (methane frozen in ice crystals). The deposits of methane hydrates are so vast that when we develop the technology to bring them to market, we will have clean-burning energy for 2,000 years. It's just one of the exciting scenarios we may see in the far-off future” [17]. Except for natural gas and nuclear energy, most of these alternative sources of energy are still highly costly, and are therefore used in only insignificant quantities. But, considering the ever evolving newer and more efficient technologies, they are bound to rise in significance. This means that the prospects of reaching a day in our search for energy sources when conventional oil is no longer the world’s dominant source of energy are quite realistic. Humans did not invent motor vehicles because they ran out of horses or horse-driven carriages; nor did they invent electricity because they ran out of candles.

Ext: 1NC #2 “No Impact to Oil Shocks”
No Impact to Oil Shocks – Market diversification
Blinder, et al, 2009, Alan S. Blinder, Gordon S. Rentschler Memorial Professor of Economics and Public Affairs at Princeton University, Jeremy Rudd, Senior economist in the Research and Statistics Division of the Federal Reserve Board13 January 2009,  (Oil shocks redux, http://www.voxeu.org/index.php?q=node/2786)

A comparatively painless oil shock? But that still leaves us with a puzzle. If supply shocks were the key factor behind the poor macroeconomic outcomes of the 1970s and early 1980s, why didn’t the most recent run-up in oil prices have similarly dramatic effects? As has been documented by a number of authors – including Hooker (1996, 2002), Blanchard and Gali (2007), and Nordhaus (2007) – oil shocks have had smaller macroeconomic effects since the early 1980s. The basic stylised facts seem to be that the positive response of core inflation has diminished sharply over time and the negative responses of output and employment have nearly vanished. Why might that be? One reason is obvious. Thanks largely to an array of market reactions to higher energy prices after OPEC I and II, the US and other industrialised countries are now far less energy-intensive than they were in 1973. In the case of the US, the energy content of GDP (measured as the number of BTUs consumed per dollar of real output) has fallen dramatically since 1973 and is now about half of what it was then. By itself, this halving of the US economy’s energy intensity would also halve the macroeconomic impacts of oil shocks, with the reductions roughly equal for prices and quantities. 

Ext: 2NC Shocks Good – Asian Inflation/Overheat

Oil shocks solve Asian inflation and overheat

Timothy Ash, 3-10, is head of emerging markets at Royal Bank of Scotland March 10, 2011, (Financial Times, Guest post: Oil shock fall-out, http://blogs.ft.com/beyond-brics/2011/03/10/guest-post-oil-shock-fall-out/)
Third, in 2010 there was still debate, particularly in Asia, as to whether the bounce in growth in emerging markets was sustainable, and that in the growth/inflation trade-off, pro-growth policies should still get priority over monetary tightening. But the oil price shock has put inflation risks centre stage. Political instability in the Middle East has partly been driven by poverty, income inequality and concern over the impact of high food price inflation – focusing attention on the need to fight inflation because of its impact on social stability. Finally, the past month or so has seen a reversal or at least slowing in flows to emerging markets, as investors are becoming increasing buoyed by growth prospects in developed markets, and more sceptical about the EM story against the backdrop of Middle East instability. The wall of money to emerging markets which drove talk of currency wars and pushed central banks into unorthodox policy mixes (eg Turkey’s mixed policy bag) has slowed to a virtual standstill. Inflows are now expected to settle at more manageable levels, based on stronger longer term structural trends (growth, demographics, diversification, globalisation). Not concerned by wall of money concerns, and with the focus on inflation, policy makers in emerging markets are expected to move back to policy orthodoxy, with rate hikes and FX appreciation taking centre stage in the fight against inflation. We also expect where food makes up a higher share of the CPI basket that fiscal policy will tend to loosen, which will hence put more pressure for monetary policy to be held tight. 
That causes Asian instability
Financial Express, 2008, June 23 2008, (Rises in the east: Could Asia buckle under the burden of inflation?, http://www.thefinancialexpress-bd.com/2008/06/23/37446.html)

But those calculations have been thrown off course. Inflation, not lower US consumer demand, has proved to be the biggest external shock for Asian economies. With inflation's relentless rise has come the fear that Asian governments lack the ability - and more importantly the political will - to stop higher domestic and imported prices from devastating their economies. The dangers are difficult to overstate. They range from political turmoil - as basic goods are priced out of reach of Asia's poorest people - to the possibility of a new economic bust, as authorities are forced belatedly to take radical measures to curb persistent inflation.  At the heart of the dilemma for Asian governments is a basic contradiction. Economists and western policymakers know that the modern way to beat inflationary pressures is to engineer slower growth and thus a degree of economic insecurity, so companies and employees think twice about bidding up prices and wages. But the bedrock of support for Asian administrations, the region's governments believe, has been the rapid growth that has over the past decade brought living standards steadily closer to the levels enjoyed in Europe and North America. China, which has been a net oil importer since 1994, in the middle of this month reported a fall in consumer price inflation. But that was the one small piece of good news on prices in the region for months. For developing Asia as a whole, consumer price inflation hit 7.5 per cent in April, close to a 9½-year high and more than double the 3.6 per cent pace of a year ago. Between April and May, for instance, Pakistan's annual inflation rate rose from 17.2 per cent to 19.3 per cent. Mercer, the consultancy, forecast last week that Indian salaries would rise by 15 per cent a year until 2011 amid skills shortages. Even in China, higher underlying inflation remains an "ongoing concern", according to Jing Ulrich, chairman of China Equities at JPMorgan, as input costs continue to rise and the gap between government-regulated energy prices and world prices widens. Asia's inflation troubles are not taking place in a vacuum. From Washington to Frankfurt, central bankers in the developed world are banging the drum on rising prices. Leading emerging markets have followed suit: the Brazilian central bank has been increasing interest rates since April, while the Turkish central bank recently almost doubled its 2009 inflation target. While the proximate causes of higher inflation are the same the world over - soaring energy and food prices - Asia is special in two respects. First, unlike the advanced economies that receive its manufactured goods exports, many Asian economies are more vulnerable to food price rises because basic nutrition accounts for large shares of domestic expenditure. Food makes up 14 per cent of the consumer price inflation measure in South Korea but its weight is 33 per cent in China and 57 per cent in India. Second, the balance of economic opinion suggests that Asian countries are now paying the price for years of unsustainable exchange rates and monetary policies. After the Asian financial crisis of 1997-98, most countries in the region dedicated considerable effort, at least initially, to low and stable exchange rates to promote investment and growth.  A standard economic theory dating back to work by Robert Mundell, a Nobel prize-winning economist, suggests an "impossible trinity" in economic policy. No country can simultaneously have freely flowing capital and control of both the exchange rate and monetary policy. Only two of these three are possible, he proved. Moreover, since it is very difficult to control the flow of capital in Asian-style open economies that specialise in trade and welcome foreign investment, the choice is generally between controlling domestic monetary conditions or exchange rate stability. Although such countries as China manage their exchange rates closely, they have difficulty running an independent monetary policy. To "sterilise" the injection of cash into the economy caused by big trade surpluses, they sell bonds to the banking system, taking some of that cash out of circulation. Yet such policies are never foolproof. Evidence that Asia has been attempting to make the "impossible trinity" possible abounds, whether it is the rise in core inflation, the enormous rise in foreign exchange reserves or the continued low exchange rates and high trade surpluses in the region. "It is remarkable," Hervé Hannoun, deputy general manager of the Bank for International Settlements (BIS), argued in a paper last year, "that the real exchange rate of most Asian countries has on balance depreciated over the past 10 to 15 years." But as the Federal Reserve has slashed US interest rates, the tensions in the trinity have increased. Low US rates raise the attractiveness of capital flows to Asia, putting upward pressure on exchange rates. The result has been that Asian central bankers - often with an eye on not exacerbating currency tensions - have been less than aggressive in dealing with inflation. In effect, they have imported loose monetary conditions from the US. Real interest rates - the nominal interest rate minus the rate of inflation - are already negative by an average 1.7 per cent in Asia excluding Japan, according to UBS, well below the level both before and after the Asian financial crisis of a decade ago. Inflation is also accelerating rapidly for energy-importing countries as oil continues its ascent towards $140 a barrel. Duncan Woolbridge, economist at UBS, warns that "failure to tighten should mean that the current cost-push inflation will transform into a persistent inflation". The muted monetary policy response is understandable given Asia's success over the past decade and its attachment to stable exchange rates. But the consequent rise in inflation - a problem in itself that will need addressing - also carries with it serious budgetary and political problems.  On the fiscal side, energy subsidies are straining treasuries, as Asia's oil production has fallen to one-third of its imports. Beijing might have the fiscal resources to avoid any emergency cut in fuel subsidies - as well as the political will not to risk social unrest in the run-up to August's Olympic Games. But deep coffers, in terms of fiscal balances, stop at the Chinese border. Seven Asian finance ministries have raised retail fuel prices in the past month, with Malaysia taking arguably the bravest step by imposing a 40 per cent increase. Politicians are not escaping the fallout. Lee Myung-bak, South Korea's embattled president, left, has likened the "resources crisis" to the 1970s oil price spike and the 1997 Asian financial crisis. In Malaysia, the ruling coalition emerged bruised from elections this year that underlined serious ethnic tensions. Governments in India and Indonesia are preparing in the coming year to face voters who are particularly sensitive to inflation. As well as lifting rates, both have recently resorted to symbolic gestures such as calling on ministers to cut down on travel to save fuel. Elsewhere, violence is breaking out in Pakistan and Sri Lanka, both of which are struggling with inflation of about 20 per cent. In Nepal, street protests over fuel have coincided with an attempt by the Maoist party to form a coalition government. By reducing fuel subsidies, Asian governments are heeding international advice to pass on to consumers the real cost of energy and food, and thus curb demand. But such policies are difficult, especially in countries that do not have extensive social security systems to compensate the poor and have used price controls as an alternative. Central banks in the region are raising interest rates, although not as fast as prices are rising. For central bankers, any mismanagement of inflation could erode much of the credibility that they have regained since the 1997 Asian financial crisis. Ifzal Ali, chief economist at the Asian Development Bank, says: "Suppressed inflation resulting from unsustainable implicit and explicit subsidies is out of the bottle and there is an imperative to deal with that. "Most central banks and governments know the trade-offs very well and know what is the right thing to do," he adds. "The problem is that the political price for absorbing short-term pain is very high." But with the impossible trinity, there is no easy option. Indeed, one of the consequences of rising inflation in Asia is to undermine the rationale for exchange rate stability. The price of Asian goods is going up and that has exactly the same effect on Asian economies and export prospects as a rise in the exchange rate. So the risk for Asia is that it is entering the period just before the next bust. Persistent inflation, tolerated to maintain rapidly rising living standards but without an adequate policy response, may lead to much tougher measures later, resulting in just the economic instability the region has tried to avoid over the past decade.

Asia goes nuclear

Dibb, 2001, Prof – Australian National University, 2001 (Paul, Strategic Trends: Asia at a Crossroads, Naval War College Review, Winter, http://www.nwc.navy.mil/press/Review/2001/Winter/art2-w01.htm)
The areas of maximum danger and instability in the world today are in Asia, followed by the Middle East and parts of the former Soviet Union. The strategic situation in Asia is more uncertain and potentially threatening than anywhere in Europe. Unlike in Europe, it is possible to envisage war in Asia involving the major powers: remnants of Cold War ideological confrontation still exist across the Taiwan Straits and on the Korean Peninsula; India and Pakistan have nuclear weapons and ballistic missiles, and these two countries are more confrontational than at any time since the early 1970s; in Southeast Asia, Indonesia—which is the world’s fourth-largest country—faces a highly uncertain future that could lead to its breakup. The Asia-Pacific region spends more on defense (about $150 billion a year) than any other part of the world except the United States and Nato Europe. China and Japan are amongst the top four or five global military spenders. Asia also has more nuclear powers than any other region of the world. Asia’s security is at a crossroads: the region could go in the direction of peace and cooperation, or it could slide into confrontation and military conflict. There are positive tendencies, including the resurgence of economic growth and the spread of democracy, which would encourage an optimistic view. But there are a number of negative tendencies that must be of serious concern. There are deep-seated historical, territorial, ideological, and religious differences in Asia. Also, the region has no history of successful multilateral security cooperation or arms control. Such multilateral institutions as the Association of Southeast Asian Nations and the ASEAN Regional Forum have shown themselves to be ineffective when confronted with major crises.

Ext: 2NC Shocks Good – Russia

Oil shock key to solve Russian debt

IEC, 3-6, March 6, 2011, (International Economic Chronicle, http://glassrbije.org/E/index.php?option=com_content&task=view&id=13975&Itemid=56)
It is certain that the events in Libya and oil prices in world market will influence the national market, where prices are formed freely, so they are expected to grow. Bugarin has warned that the percentage of the Libyan oil in the total world reserves amounts to 2%, so at issue is a serious “player”. The chaos in the Middle East has rocketed the oil prices, because the Libya is mainly supplying for Europe. The emerging “hole” has already been “patched” by the Saudi Arabia, but the analysts do not exclude the possibility of rising prices almost to the maximum from the summer of 2008, when it reached 147 USD for barrel. Experts believe that Russia might profit most from the new “oil shock”, thus not only solving the budgetary deficit, but also compensating for the damage caused by the global economic crisis. For the duration of the tensions in the Middle East, Russia will be the dominant factor in the oil market, causing the “capricious” prices and nervous trading, despite the fact that the Saudi Arabia has the biggest reserves and United Emirates and other countries could increase their deliveries. 

Russian deficit risks economic collapse

IBT, ’10, September 9, 2010, (International Business Time, Hao Li, http://www.ibtimes.com/articles/61065/20100910/russian-economy-struggles-budget-deficit-may-become-a-problem.htm)

During the financial crisis, oil prices plunged. This, combined with the global economic turmoil, caused Russia to have a budget deficit in 2009, its first in a decade.     In 2010, its deficit is estimated at 5 percent of GDP. To cover the deficits, Russia will tap into its Stabilization Fund, which was set up in 2004 to collect excess tax revenues from oil. The fund currently has $450 billion, said Aron. However, "nobody knows what will happen once this money runs out," he warned.   The deficit-to-GDP ratio in Russia is actually lower than that of the U.S. and several European Union (EU) countries -- however, these countries have certain advantages -- e.g. the maturity of their capital markets and reserve status of their currencies -- that enable them finance deficits through borrowing.    For Russia, it is unclear if the market will be willing to finance its deficit at reasonable rates.  If the oil money runs out and the budget deficit remains persistent, Russia may be in trouble unless oil prices rally.    Russia's struggles with its budget deficit and dreary economic outlook do not bode well for the need to "rebuild its crumbling infrastructure, salvage the collapsing state-pension system at a time of unprecedented population aging, and develop new gas and oil fields to replace the rapidly depleting current ones," said Aron.    Foreigners are also wary of investing in Russia.    Foreign direct investment (FDI) in the first quarter of 2010 is down 18 percent from the same period in 2009 and 53 percent from the same period in 2008.  By contrast, China's FDI grew 11 percent in the first quarter compared to 2009.   This wariness reflects the "precarious state of the Russian economy" and a "profound deficit of trust, especially in the energy sector," said Aron. Questionable activity with Yukos in 2004 and Sakhalin Energy Investment Company in 2007 exacerbated this "deficit of trust." 

Russia economic collapse cause political instability and nuclear war.

Sheldon Filger, 09, founder of globaleconomiccrisis.com, 5-10-09, Russian Economy Faces Disastrous Free Fall Contraction, huffington post, http://www.huffingtonpost.com/sheldon-filger/russian-economy-faces-dis_b_201147.html
In Russia, historically, economic health and political stability are intertwined to a degree that is rarely encountered in other major industrialized economies. It was the economic stagnation of the former Soviet Union that led to its political downfall. Similarly, Medvedev and Putin, both intimately acquainted with their nation's history, are unquestionably alarmed at the prospect that Russia's economic crisis will endanger the nation's political stability, achieved at great cost after years of chaos following the demise of the Soviet Union. Already, strikes and protests are occurring among rank and file workers facing unemployment or non-payment of their salaries. Recent polling demonstrates that the once supreme popularity ratings of Putin and Medvedev are eroding rapidly. Beyond the political elites are the financial oligarchs, who have been forced to deleverage, even unloading their yachts and executive jets in a desperate attempt to raise cash.  Should the Russian economy deteriorate to the point where economic collapse is not out of the question, the impact will go far beyond the obvious accelerant such an outcome would be for the Global Economic Crisis. There is a geopolitical dimension that is even more relevant then the economic context. Despite its economic vulnerabilities and perceived decline from superpower status, Russia remains one of only two nations on earth with a nuclear arsenal of sufficient scope and capability to destroy the world as we know it. For that reason, it is not only President Medvedev and Prime Minister Putin who will be lying awake at nights over the prospect that a national economic crisis can transform itself into a virulent and destabilizing social and political upheaval. It just may be possible that U.S. President Barack Obama's national security team has already briefed him about the consequences of a major economic meltdown in Russia for the peace of the world. After all, the most recent national intelligence estimates put out by the U.S. intelligence community have already concluded that the Global Economic Crisis represents the greatest national security threat to the United States, due to its facilitating political instability in the world.  During the years Boris Yeltsin ruled Russia, security forces responsible for guarding the nation's nuclear arsenal went without pay for months at a time, leading to fears that desperate personnel would illicitly sell nuclear weapons to terrorist organizations. If the current economic crisis in Russia were to deteriorate much further, how secure would the Russian nuclear arsenal remain? It may be that the financial impact of the Global Economic Crisis is its least dangerous consequence. 
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SPS wont be sufficient to solve energy or offset warming

Globus, 2008, Spring 2008 (Al, space expert, “On The Moon,” Ad Astra, http://www.nss.org/adastra/AdAstra-SBSP-2008.pdf)
While it has been suggested that in the long term, space solar power (SSP) can provide all the clean, renewable energy Earth could possibly need (and then some), there has been less discussion on the most economic way to produce that power. If we want to build two or three solar power satellites, one obvious approach is to manufacture the parts on the ground, launch them into orbit, and assemble them there, just like the International Space Station. But a few power satellites won’t solve our energy or greenhouse gas problems. We’ll need more. To generate all the energy used on Earth today (about 15 terawatts) would require roughly 400 solar power satellites 10 kilometers across. Assuming advanced, lightweight space solar power technology, this will require at least 100,000 launches to bring all the materials up from Earth. But even 400 satellites won’t be enough. Billions of people today have totally inadequate energy supplies— and the population is growing. Providing everyone with reasonable quantities of energy might take five to ten times more than we produce today. To supply this energy from solar power satellites requires a staggering launch rate. There are two major issues with a very high launch rate.

No impact --- warming will be slow and predictable

Patrick J. Michaels, 2003, senior fellow in environmental studies at the Cato Institute, 10/16/2003 (The Washington Times)

Here's what every American needs to know about global warming. Contrary to almost every news report and every staged hearing, including one held by Mr. McCain on Oct. 1, scientists know quite precisely how much the planet will warm in the foreseeable future, a modest three-quarters of a degree (C), plus or minus a mere quarter-degree, according to scientific figures as disparate as this author and NASA scientist James Hansen. The uncertainty is so small, in fact, that publicly crowing this figure is liable to result in a substantial cut in our research funding, which is why the hundreds of other scientists who know this have been so reluctant to disgorge the truth in public. All this has to do with basic physics, which isn't real hard to understand. It has been known since 1872 that as we emit more and more carbon dioxide into our atmosphere, each increment results in less and less warming. In other words, the first changes produce the most warming, and subsequent ones produce a bit less, and so on. But we also assume carbon dioxide continues to go into the atmosphere at an ever-increasing rate. In other words, the increase from year-to-year isn't constant, but itself is increasing. The effect of increasing the rate of carbon dioxide emissions, coupled with the fact that more and more carbon dioxide produces less and less warming compels our climate projections for the future warming to be pretty much a straight line. Translation: Once human beings start to warm the climate, they do so at a constant rate. And yes, it's a sad fact that it took $10 billion of taxpayer money to "prove" something so obvious it can be written in a mere 100 words. 
Warming isn’t anthropogenic and is offset by volcanic cooling

S. Fred Singer, 2001, Prof Emeritus Enviro. Sciences – U. Virginia, July 2001 (http://www.sepp.org/GWbooklet/GW.html)

Such misinterpretations to the contrary, the global temperature record of this century, which shows periods of both warming and cooling, can best be explained in terms of natural climate fluctuations, caused by the complex interaction between atmosphere and oceans, and perhaps stimulated by variations of solar radiation that drives the Earth's climate system.  [Fig. 1] The weather satellite record of global temperatures, now spanning nearly twenty years, shows no global warming trend, much less one of the magnitude that computer models have led us to expect.  The discrepancies between satellite observations and conclusions drawn from computer calculations are so large as to throw serious doubt on all computer-modeled predictions of future warming.  Yet this discrepancy is never mentioned in the IPCC Policymakers Summary; indeed, the Summary does not even admit the existence of satellites. Extrapolate the maximum allowed temperature trend from satellites to the year 2100 ​ the "worst-case" scenario ​ and one might estimate an increase in global average temperature of close to 0.5 degree Celsius ​ one-half the very lowest IPCC estimate.  But 0.5 degree C is barely detectable and completely inconsequential. Moreover, any calculated warming will be reduced by the cooling effect of volcanoes.  Even though we cannot predict the occurrence of a volcanic eruption, we have sufficient statistical information about past eruptions to estimate their average cooling effect; yet this is one of several factors not specifically considered by the IPCC.
Adaptation solves the impact

S. Fred Singer, 2001, Prof Emeritus Enviro. Sciences – U. Virginia, July 2001 (http://www.sepp.org/GWbooklet/GW.html)

The recommended policy to meet any consequences of growing atmospheric greenhouse gases is to rely on human adaptation to any climate change, coupled with a "no-regrets policy" of energy conservation and increased energy efficiency.  ("No-regrets" energy policies are those that make economic sense even if no climate change occurs.)  Common sense is the key.  Over-conservation can waste energy if it destroys energy-imbedded capital stock that requires new energy expenditures to replace. Adaptation has been the traditional method of meeting climate changes; it has worked over thousands of years for human populations that were not as technologically advanced nor as materially endowed as those at present.  The resources saved by not restricting energy use through rationing or taxing can be applied to make human societies more resilient to climate change, whether manmade or natural.  After all, any effects from climate change over the next century will be minor compared to societal changes brought about by new technology, rising incomes and population growth.

Warming is holding off an ice age that risks extinction

Business Wire, ’91, 2-14-1991, “Study: global warming may be beneficial,” pl/n

Global warming may be needed in order to prevent the next ice age, which is long overdue on nature's timetable, according to a study produced by the National Center for Policy Analysis. ''The costs of global warming are being exaggerated and the benefits are being ignored,'' said the study's author, Kent Jeffreys, who is director of environmental studies at the Competitive Enterprise Institute in Washington. Drawing on scientific evidence which Jeffreys says has been overlooked in the global warming policy debate, the study says that: -- In the past two to three million years, the earth's temperature has gone through at least 17 climate cycles, with ice ages lasting about 100,000 years interrupted by warm periods lasting about 10,000 years. -- Since the current warm period is about 13,000 years old, the next ice age is long overdue. -- During the coldest period of the last ice age, about 25,000 years ago, most of North America was completely covered by ice. ''The natural temperature of the earth is cold, not warm,'' said Jeffreys. ''The warm temperature we now enjoy has existed only 10 percent of the time over the last three million years and only 2 percent of the time over the last 15 million years.'' Jeffreys said there is no hard evidence that we are experiencing a global warming. But it may be just what is needed. ''Enhancing the greenhouse effect may be necessary for our survival,'' he said. The study said that human emissions of carbon dioxide (CO2) from the use of carbon-based fuels may have other benefits for the planet. According to Jeffreys: -- Humans contribute only 5 percent of the CO2 in the atmosphere, while nature contributes 95 percent. -- Throughout the earth's 4.5 billion year history there have been wide swings in the amount of CO2 in the atmosphere, but the long-term trend is toward less CO2. -- If the long-term trend continues, and there is no scientific reason why it should not, the earth will eventually become a lifeless planet. ''The Darwinian ancestors of today's plant life evolved at a time when there was far more CO2 in the atmosphere than there is today,'' said Jeffreys. ''Some scientists think today's plants are starved for CO2, and that may explain why plants respond so well to CO2 enhancement in green houses.'' The study said that although most of the CO2 in the atmosphere comes from natural sources, over time nature has become less generous. As a result, ''human emissions of CO2 may be necessary as a replacement for nature's stinginess.'' ''Adjusting to temperature changes can be costly,'' said Jeffreys. ''But the history of the earth's climate brings us one clear message: Warmth and CO2 are life-sustaining and life-enhancing. Jeffreys said that when dinosaurs walked the earth the temperature was from five degrees C to ten degrees warmer than it now is and there was from five to ten times as much CO2 in the atmosphere. ''Those conditions must have been extremely life-enhancing,'' said Jeffreys. ''If dinosaurs were alive today, they would die of starvation because of lack of food.''
Ext: 1NC #4 Ice Age “Warming Solves Extinction”

GHG warming is key to prevent an ice age which risks extinction

Hoyle, et al 2001, (Fred and Chandra, School of Mathematics @ Cardiff U., Astrophysics and Space Science, “Cometary Impacts and Ice-Ages”, Vol. 275, No. 4, March, Springer)
The 18O/16O analysis of Greenland ice cores shows that an immense melting of glacier ice began abruptly about 14.5 kyr ago. The jumps shown in Figure 1 are also matched by similar effects in the South Polar region with major temperature rises of some 12 C occurring over a timespan of only a few decades (Steig et al., 1998). On a more restricted geographical scale, fossil insect records show that the summer temperature in Britain rose by 10 C or more in as little as 50 years (Coope, 1970) on at least two occasions during the Younger Dryas, an essentially decisive indication of a catastrophic event as its cause. It is therefore cometary impacts that we must thank for the equable spell of climate in which human history and civilisation has prospered so spectacularly. The renewal of ice-age conditions would render a large fraction of the world’s major food-growing areas inoperable, and so would inevitably lead to the extinction of most of the present human population. Since bolide impacts cannot be called up to order, we must look to a sustained greenhouse effect to maintain the present advantageous world climate. This might imply the ability to inject effective greenhouse gases into the atmosphere, the opposite of what environmentalists are erroneously advocating. 6. Conclusions Ice-age conditions are dry and cold, the local temperature being reduced over the entire Earth. The high atmosphere probably had a haze of small ice crystals while the lower atmosphere was dusty. Such conditions were stable, capable of persisting until a large bolide hit one of the major oceans. The water then thrown high into the stratosphere provided a large temporary greenhouse effect, but sufficient to produce a warming of the world ocean down to a depth of a few hundred metres. It is this warming that maintains the resulting interglacial period. The interglacial climate possesses only neutral equilibrium however. It experiences random walk both up and down, until a situation arises in which the number of steps downward become sufficient for the Earth to fall back into the ice-age trap. Thereafter only a further large bolide impact can produce a departure from the grey, drab ice-age conditions. This will be so in the future unless Man finds an effective way to maintain a suitably large greenhouse effect. 

Warming prevents a new ice age which kills billions

Times Herald, 2006 (“Global warming? It’s the ice we should watch out for”, 12-17, L/N)

If you could turn back the clock 13,000 years, Port Huron would be a much different place. For starters, you could not help but notice a 2-mile-high wall of ice towering over the city.    In fact, Port Huron has loaned its name to one of the major advances of the Wisconsin glaciation. Randall J. Schaetzl, a geologist at Michigan State University, reports the boundaries of the Port Huron Ice Advance can be traced from the Genessee Valley in New York to the Lake Michigan shore north of Ludington.    If global warming seems ominous, imagine the effects of global cooling.    Half of the planet would be frozen. Canada, Siberia and northern Europe would be buried beneath miles of ice. Cities such as Boston, Toronto, Detroit and Chicago - not to mention London, Paris and Berlin - would be uninhabitable iceboxes. Starvation, disease and war would doom billions of people as humanity crowded into equatorial lands.    *    Christy, the Alabama earth scientist, is something of a contrarian himself. He wonders why the Al Gores of the world are so reluctant to mention the benefits of man-made climate change.    "They never speak of global warming in terms of longer growing seasons or beneficial rains," he said. "They never talk about how it has increased the energy production that we depend on for the world we live in. ... Global warming has more than a silver lining. Much more."    The main greenhouse gas - carbon dioxide - is what you produce when you exhale. Vegetation thrives upon it. Good old CO2 makes for fat tomatoes and tall trees. It's the difference between bleak and lush.    "Carbon dioxide invigorates the plant world," Christy said, mentioning a study that links excess carbon dioxide to a 16% increase in global crop yields.    One can only wonder how such a detail seems to have escaped the scrutiny of the global-warming-is-going-to-get-you crowd.    Will global warming prevent the next ice age?    Christy said researchers are working to answer that question. Many experts believe man-made climate change will, at a minimum, postpone the return of the polar ice caps. It may not eliminate the next Ice Age, but it could buy mankind a few millennia of sunshine and blue skies.    If so, global warming - accidental or not - may wind up ranking with fire and the wheel as mankind's greatest inventions.  

*John R. Christy, the director of the Earth System Science Center at the University of Alabama in Huntsville.

Ext: 1NC #4 Ice Age “(U) Ice Age Now”

We’re on the cusp of an ice age ---- global cooling could set in quickly

Caruba ‘08, (Alan, Freelance Writer, Yearbook of Experts (R) News Release Wire, “Calm  Sun, Cold Earth”, 2-19, L/N)
One thing alone stands against the theory of global warming. The science does not support it. For billions of years the Earth existed without humans and it will do so again when we cease to inhabit it. As a species, we are newcomers, but like every other species that lived on planet Earth-95% of which are extinct-we are subject to forces far greater than anything we possess.  To suggest that humans actually cause climate change defies logic. Moreover, the Earth itself reminds us daily of our vulnerabilities. The news is full of tornadoes, volcanic eruptions, hurricanes, blizzards, earthquakes, tsunamis, floods, and wildfires.  On February 7, Investors Business Daily had an editorial titled "The Sun Also Sets" in which it cited the views of Kenneth Tapping, a solar researcher and project director for Canada's National Research Council. In essence, Tapping wants people to know that solar activity such as sunspots, i.e., magnetic storms, "has been disturbingly quiet." It's useful to know that global temperatures and events closely reflect solar cycles. The lack of activity "could signal the beginning of what is known as the Maunder Minimum." While solar cycles tend to last about 11 years, the lack of normal or increased activity can trigger the Maunder Minimum, an event that occurs every few centuries, can last as long as a century, and causes a colder earth. The most recent such event was the mini-Ice Age that climatologists date from around 1300 to 1850. In the midst of this there was a distinct solar hibernation from around 1650 to 1715. "Tapping reports no change in the sun's magnetic field so far this cycle and if the sun remains quiet for another year or two, it may indicate a repeat of that period of drastic cooling of the Earth, bringing massive snowfall and severe weather to the Northern Hemisphere." If these events continue and become a cycle of cooling, it represents a major threat to the Earth's population because it means that food crops will fail and, with them, the means to feed livestock, and the rest of us. If you have been paying attention to global weather reports, you know that China has had the heaviest snowfall in at least three decades. David Deming, a geophysicist, in a December 19, 2007 article in The Washington Times, noted that, "South America this year experienced one of its coldest winters in decades. In Buenos Aires, snow fell for the first time since the year 1918." This occurred across the entire Southern Hemisphere. "Johannesburg, South Africa, had the first significant snowfall in 26 years. Australia experienced the coldest June ever." It must be said that one big blizzard does not an Ice Age make, but a whole series of events that suggest a cooling cycle may well be the warning that is being ignored in the midst of the vast global warming hoax. Dr. Oleg Sorokhtin, Merited Scientist of Russia and fellow of the Russian Academy of Natural Sciences, is staff researcher of the Oceanology Institute. He recently published a commentary asserting that a global cold spell could replace global warming. Note that the Earth has been warming-about one degree Fahrenheit-since the last mini-Ice Age ended around 1850. "The real reasons for climate change are uneven solar radiation", said Dr. Sorokhtin, while citing others that include the Earth's axis gyration and instability of oceanic currents. "Astrophysics knows two solar activity cycles, of 11 and 200 years. Both are caused by changes in the radius and area of the irradiating solar surface." Yes, the Sun itself goes through periods of change. Dr. Sorokhtin believes that "Earth has passed the peak of its warmer period and a fairly cold spell will set in quite soon, by 2012. Real cold will come when solar activity reaches its minimum, by 2041, and will last for 50-60 years or even longer." There is a reason scientists refer to our era as an "interglacial period", i.e., a time between Ice Ages. We are at the end of an 11,500 cycle. Up to now, the mainstream media has ignored the cold reality of the Earth's known cooling cycles. They have been in complete thrall to Al Gore's apocalyptic scenario. Given the accolade of a Nobel Prize and even a Hollywood Oscar, it is understandable that people unschooled in science would accept what he and others having been saying as true. The United Nations International Panel on Climate Change whose reports have been based, not on hard science such as observations of solar activity, but on flawed, often deliberately false computer models, has been the driving factor behind the global warming hoax. To their credit, many IPCC participants have protested these reports. Large numbers of scientists have sold their credibility to the global warming theory in order to receive millions in research grants, but increasingly other scientists have been coming forth to tell the truth. On March 2-4, several hundred will convene in New York for the 2008 International Conference on Climate Change to offer papers and serve on panels disputing and debunking global warming. Beyond the climatic threat of a cooling planet is the one posed by U.S. politicians and their counterparts in Europe who are seeking to impose all manner of regulation and limits on energy use based on the false assertion that greenhouse gas emissions are causing global warming. They want to mandate a "cap-and-trade" scheme that will make some people and industries wealthy selling credits that will permit greenhouse gas emissions. But it is not greenhouse gases we need to fear, it is the inaction of the Sun. At the very moment the Earth is on the cusp of what is likely to be a very long cooling and possibly a full scale repeat of the last Ice Age, all the engines of government, nationally and internationally, are trying to inhibit the discovery, extraction, and use of energy reserves that will be needed to cope with climate changes that will impact millions and, ultimately, billions of people. All the ethanol, wind turbines, and solar panels in the world will not keep you warm when a short or long term cooling of the Earth occurs. Ironically, as the Greens worry about so-called endangered polar bears in the Arctic, the bears are far more likely to survive than humans. What controls the Earth's climate? The Sun! 

Ext: 1NC #4 Ice Age “A2 Climate Flip”

Can’t shut down the Gulf Stream ---- it has nothing to do with warming

Lewis ‘06 (Marlo, Senior Fellow @ Competitive Enterprise Institute, “Scare Mongering as Journalism:  A Commentary on Time’s “Special Report” on Global Warming”, 4-28, http://cei.org/pdf/5288.pdf)

Comment: Speculation that global warming could shut down the Gulf Stream, a wind driven system that transports equatorial warmth to Northern Europe, has no scientific merit. The Gulf Stream is energized primarily by the Earth’s spin and secondarily by the lunar tides, not salinity levels in the oceans. This means, as MIT atmospheric physicist Karl Wunsch put it, that the Gulf Stream is safe as long as the Earth turns and the wind blows. 

New ice age is a total joke ---- warming can’t shut down the gulf stream

Lomborg  ‘07 (Bjorn, Adjunct Prof. @ Copenhagen Business School, “Cool It: The Skeptical Environmentalist’s Guide to Global Warming”, p.89-90)

It is not hard to see how these stories became an inspiration for the Hollywood blockbuster The Day after Tomorrow. The movie is an excuse for breathtaking special effects as Manhattan is buried in thirty-story snowdrifts and Asia is hit by killer grapefruit-sized hail. The British queen's helicopter is frozen in midflight, and Los Angeles is hit by multiple 250 mph tornadoes. Amid it all, a fearless paleoclimatologist played by Dennis Quaid straps on his snowshoes to trek from Washington, D.C., to New York City to rescue his son. The bad guy is the vice president, who bears a striking resemblance to Vice President Dick Cheney. The Cheney doppelganger arrogantly dismisses the Kyoto Protocol—it's too expensive—and rejects concern about climate change as fearmongering. The scriptwriters save him from death to subject him to a mea culpa public address at the movie's climax, broadcast live on the Weather Channel: "We thought that we could affect the Earth's delicate systems without suffering the consequences. We were wrong. ... I was wrong." Yet the problem with these terrifying forecasts is that they make great special effects but little sense. Even if we ignore the fact that Greenland will not supply the disruptive amount of freshwater, a shutdown of the Gulf Stream would not turn Europe into Siberia. In the event 8,200 years ago, Europe probably cooled some 2.7°F Model estimates project the same kind of drops from future disruptions. For comparison, the average temperature difference between Siberia and Europe is 23°F The MIT ocean physicist Carl Wunsch has pointed out in Nature that the ice-age scares are much overblown. In fact, "the only way to produce an ocean circulation without a Gulf Stream is either to turn off the wind system, or to stop the Earth's rotation, or both." 

No gulf stream slow-down ---- new data and IPCC agrees

Lomborg  ‘07 (Bjorn, Adjunct Prof. @ Copenhagen Business School, “Cool It: The Skeptical Environmentalist’s Guide to Global Warming”, p.91)

In order to get a better grip on the Gulf Stream, scientists moored nineteen observation stations across the Atlantic in 2004, which have provided continuous data since then. In late 2006, at the first scientific meeting on the accumulated data, it became clear that there is no sign the Gulf Stream is slowing down. In Science the headline ran, "False Alarm: Atlantic Conveyor Belt Hasn't Slowed Down After All." In New Scientist the headline was "No New Ice Age for Western Europe." Unfortunately, it seems no other major news outlets found this important enough to pass on to their readers. This is also why the IPCC, in its 2007 report, is very clear about the Gulf Stream: "None of the current models simulates an abrupt reduction or shut-down." The IPCC's models expect somewhere from no change to a Gulf Stream reduction of 50 percent over the coming century, but no models show a complete shutdown. 

Warming from CO2 outweighs the risk of gulf stream slowdown

Lomborg  ‘07 (Bjorn, Adjunct Prof. @ Copenhagen Business School, “Cool It: The Skeptical Environmentalist’s Guide to Global Warming”, p.92)

As the IPCC points out, Europe will still warm, even if the Gulf Stream shuts down completely: Europe will still experience warming since CO 2 warming overwhelms the cooling associated with the Gulf Stream reduction. In consequence, catastrophic scenarios about the beginning of an ice age triggered by a shut-down of the Gulf Stream are mere speculations, and no climate model has produced such an outcome. In fact, the processes leading to an ice age are sufficiently well understood and completely different from those discussed here, that we can confidently exclude this scenario. 

Space Leadership 1NC

Alternate causality – Launcher shortage
Robert J. Stevens, 2007, Chairman, President & Chief Executive Officer, Lockheed Martin Corporation, 04/10/2007 (Lockheed Martin, 23rd National Space Symposium, The Next 50 Years of U.S. Space Leadership, http://www.lockheedmartin.com/news/speeches/Next50YearsOfUSSpaceLeadership.html)
NASA Administrator Michael Griffin warned last month that if the next generation of human spacecraft is further delayed, and the four-year lag between the Space Shuttle and Orion grows, “we will be seen by many as ceding our national leadership in human spaceflight at a time when Russia and China have such capabilities and India is developing them.”  As a businessman, I can’t imagine investing to develop a significant, sustainable, defining core competency and differentiating strategic advantage only to abandon the position. As a minimum, this could lead to a situation where other countries with space aspirations start looking for new partners. 

Talent shortages dooms US space leadership
Robert J. Stevens, 2007, Chairman, President & Chief Executive Officer, Lockheed Martin Corporation, 04/10/2007 (Lockheed Martin, 23rd National Space Symposium, The Next 50 Years of U.S. Space Leadership, http://www.lockheedmartin.com/news/speeches/Next50YearsOfUSSpaceLeadership.html)
Third, we need a sustained commitment to inspire and recruit our brightest minds.   The space race inspired my generation to pursue careers in science and engineering.  Yet, today, U.S. colleges and universities are only producing about 78,000 engineering undergraduates a year – and that figure hasn’t grown in a decade.  This has created a serious challenge for companies like Lockheed Martin, where one in three of our current employees is over the age of 50 – and 47% of our workforce has earned the professional distinction of scientist or engineer.  Even as the U.S. aerospace sector struggles to replenish our workforce, there is no doubt that China is racing ahead to build the technical wave of the future, with 50 percent of Chinese undergraduates getting degrees in natural science or engineering.  Of equal concern, this is taking place at a time of intense competition for skilled technical employees.  Today, the most innovative, ambitious young minds are being recruited by firms like Google – a firm that didn’t exist a decade ago, which FORTUNE magazine lists as the  Best Company to Work For in America. 

US Hegemony is strong and sustainable – structurally resilient

Brian Carney, 3-5, editorial page editor of The Wall Street Journal Europe and the co-author of "Freedom, Inc.”, March 5, 2011,(Wall Street Journal, Why America will stay on top, http://online.wsj.com/article/SB10001424052748703559604576175881248268272.html)
In his best-selling history of the 20th century, "Modern Times," British historian Paul Johnson describes "a significant turning-point in American history: the first time the Great Republic, the richest nation on earth, came up against the limits of its financial resources." Until the 1960s, he writes in a chapter titled "America's Suicide Attempt," "public finance was run in all essentials on conventional lines"—that is to say, with budgets more or less in balance outside of exceptional circumstances. "The big change in principle came under Kennedy," Mr. Johnson writes. "In the autumn of 1962 the Administration committed itself to a new and radical principle of creating budgetary deficits even when there was no economic emergency." Removing this constraint on government spending allowed Kennedy to introduce "a new concept of 'big government': the 'problem-eliminator.' Every area of human misery could be classified as a 'problem'; then the Federal government could be armed to 'eliminate' it." Twenty-eight years after "Modern Times" first appeared, Mr. Johnson is perhaps the most eminent living British historian, and big government as problem-eliminator is back with a vengeance—along with trillion-dollar deficits as far as the eye can see. I visited the 82-year-old Mr. Johnson in his West London home this week to ask him whether America has once again set off down the path to self-destruction. Is he worried about America's future? "Of course I worry about America," he says. "The whole world depends on America ultimately, particularly Britain. And also, I love America—a marvelous country. But in a sense I don't worry about America because I think America has such huge strengths—particularly its freedom of thought and expression—that it's going to survive as a top nation for the foreseeable future. And therefore take care of the world." Pessimists, he points out, have been predicting America's decline "since the 18th century." But whenever things are looking bad, America "suddenly produces these wonderful things—like the tea party movement. That's cheered me up no end. Because it's done more for women in politics than anything else—all the feminists? Nuts! It's brought a lot of very clever and quite young women into mainstream politics and got them elected. A very good little movement, that. I like it." Then he deepens his voice for effect and adds: "And I like that lady—Sarah Palin. She's great. I like the cut of her jib." The former governor of Alaska, he says, "is in the good tradition of America, which this awful political correctness business goes against." Plus: "She's got courage. That's very important in politics. You can have all the right ideas and the ability to express them. But if you haven't got guts, if you haven't got courage the way Margaret Thatcher had courage—and [Ronald] Reagan, come to think of it. Your last president had courage too—if you haven't got courage, all the other virtues are no good at all. It's the central virtue." 
Heg doesn’t solve war.

Conry ’97 (Barbara, Foreign Policy Analyst – Cato, Policy Analysis No. 267, 2-5, “U.S. ‘Global Leadership’: A Euphemism for World Policeman,” http://www.cato.org/pubs/pas/pa-267.html)

Other proponents of U.S. political and military leadership do not point to particular benefits; instead, they warn of near-certain disaster if the United States relinquishes its leadership role. Christopher paints a bleak picture: Just consider what the world would be like without American leadership in the last two years alone. We would have four nuclear states in the former Soviet Union, instead of one, with Russian missiles still targeted at our homes. We would have a full-throttled nuclear program in North Korea; no GATT agreement and no NAFTA; brutal dictators still terrorizing Haiti; very likely, Iraqi troops back in Kuwait; and an unresolved Mexican economic crisis, which would threaten stability at our border. [55] Gingrich has pronounced a future without American leadership "a big mess." [56]And former British prime minister Margaret Thatcher has warned, What we are possibly looking at in 2095 [absent U.S. leadership] is an unstable world in which there are more than half a dozen "great powers," each with its own clients, all vulnerable if they stand alone, all capable of increasing their power and influence if they form the right kind of alliance, and all engaged willy-nilly in perpetual diplomatic maneuvers to ensure that their relative positions improve rather than deteriorate. In other words, 2095 might look like 1914 played on a somewhat larger stage. [57] In other words, if America abdicates its role as world leader, we are condemned to repeat the biggest mistakes of the 20th century--or perhaps do something even worse. Such thinking is seriously flawed, however. First, to assert that U.S. leadership can stave off otherwise inevitable global chaos vastly overestimates the power of any single country to influence world events. The United States is powerful, but it still can claim only 5 percent of the world's population and 20 percent of world economic output. Moreover, regardless of the resources Americans might be willing to devote to leading the world, today's problems often do not lend themselves well to external solutions. As Maynes has pointed out, Today, the greatest fear of most states is not external aggression but internal disorder. The United States can do little about the latter, whereas it used to be able to do a great deal about the former. In other words, the coinage of U.S. power in the world has been devalued by the change in the international agenda. [58] Indeed, many of the foreign policy problems that have confounded Washington since the demise of the Soviet Union are the kinds of problems that are likely to trouble the world well into the next century. "Failed states," such as Somalia, may not be uncommon. But, as the ill-fated U.S. and UN operations in that country showed, there is very little that outside powers can do about such problems. External powers usually lack the means to prevent or end civil wars, such as those in Rwanda and the former Yugoslavia, unless they are willing to make a tremendous effort to do so. Yet those types of internecine conflicts are likely to be one of the primary sources of international disorder for the foreseeable future. Despite the doomsayers who prophesy global chaos in the absence of U.S. leadership, however, Washington's limited ability to dampen such conflicts is not cause for panic. Instability is a normal feature of an international system of sovereign states, which the United States can tolerate and has tolerated for more than two centuries. If vital American interests are not at stake, instability itself becomes a serious problem only if the United States blunders into it, as it did in Somalia and Bosnia. [59]

US economic strength is durable and dominant now 
Kohli, et al, 3-1, Jitinder Kohli is a Senior Fellow on the Doing What Works Project and helped establish the British Department for Business Innovation and Skills, Jordan Eizenga is an Economic Policy Analyst at the Center for American Progress, March 1, 2011, (Center for American Progress, Reorganizing Government to Promote Competitiveness, http://www.americanprogress.org/issues/2011/03/competitiveness_brief.html)
The United States is the richest and largest economy in the world, with economic growth rates that have outpaced other developed countries. Between 1986 and 2005, for example, the U.S. economy grew at a rate of 3.1 percent compared to 2.1 percent for Japan, 2.6 percent for the United Kingdom, and 2.6 percent for Germany. Among the reasons for the United States’s economic success: World class post-secondary education: The United States is home to the world’s top research universities. According to High Impact Universities, the top 12 research universities in the world are all in America, and of the top 50, only 10 are outside of the United States. Smart regulatory policy: The United States remains one of the easiest places to start a business. It costs less than 1 percent of per capita income to start a business in the United compared to 5.1 percent in Germany and 7.5 percent in Japan. An entrepreneurial culture: The United States has a uniquely strong entrepreneurial culture. The Global Entrepreneurship Monitor reports that Americans are the least likely of developed countries to have a “fear of failure that would prevent them from starting a business.” Only 27 percent of American respondents indicated that they would not start a business due to a fear of failure. In Germany, France, and Japan, that figure was 37 percent, 47 percent, and 50 percent, respectively. A commitment to innovation: The United States as a whole, including American businesses, devote more money to research and development as a share of GDP than almost all other developed countries, including Germany, France and the United Kingdom. The exception to this is Japan and South Korea, which, over the past three decades, have invested more in research and development than the United States. 
Prefer our evidence – No Challengers to US economic model
Joseph S. Nye, 3-8, JR., MARCH 8, 2011, (Foreign Policy, Zakaria’s World, http://www.foreignpolicy.com/articles/2011/03/08/zakaria_s_world?page=0,1)
Part of the problem of accurate assessment is that faith in government became abnormally high among the generation that survived the Great Depression and won World War II. Over the long view of American history, it was overconfidence in government in the 1950s and early 1960s, not low levels thereafter, that was the anomaly. American government and politics have always had problems, sometimes worse than today's. In assessing political decline, one must beware of the golden glow of the past. It is easy to show decline if one compares the good in the past with the bad in the present. In addition, we sometimes mistakenly idealize the efficiency of the political process in authoritarian countries like China. When it comes to infrastructure, for example, it is far easier to build high-speed rail lines where there are weak property rights and few lawyers. But if one looks at the important question of how Chinese leaders are struggling to implement their 12th five-year plan -- reducing dependence on exports, shifting to internal demand, and reducing regional inequality by moving industry to the west -- China is far from efficient. Although central bankers and economic planners know that revaluing the yuan would promote these goals and help head off inflation, a strong coalition of coastal export industries and associated local party bosses seeks to preserve the status quo. Zakaria notes that one Asian country after another is learning the secrets of Western success, and he is right. In The Future of Power, I argue that one of the two great power shifts of this century is the recovery of Asia to what it represented before the Industrial Revolution led to the ascendance of the West: more than half the world's population and its economic production. We should herald Asia's recovery -- it has brought millions out of dire poverty -- but those with excessive fear of China should remember that Asia is not one entity. In his important book Rivals, Bill Emmott reminds us that Japan, India, and others that are concerned about the rise of China welcome an American presence. Can anyone similarly imagine Canada and Mexico seeking a Chinese alliance to balance American power in their neighborhood? Nor is China likely to surpass America anytime soon. Yes, barring political uncertainties, China's size and high rate of economic growth will almost certainly increase its strength relative to that of the United States. Still, China won't necessarily become the world's most powerful country as a result. Even if China suffers no major domestic political setback, many of the current projections based on GDP growth alone are too one-dimensional. They ignore what are likely to be enduring U.S. military and soft-power advantages, as well as China's geopolitical disadvantages in the internal Asian balance of power.

Ext: 1NC #1 “Alt Causality – Launcher”
Lack of Launcher capability prevents US Space leadership – overwhelms all other factors

Ken Kremer, ’10, Feb 6, 2010, (Universe Today, Orion can Launch Safely in 2013 says Lockheed, http://www.universetoday.com/54703/orion-can-launch-safely-in-2013-says-lockheed/)
"We can fly Orion in 2013", says John Karas, the VP and General Manager of Human Space Flight for Lockheed Martin. Lockheed is the prime contractor for NASA's Orion capsule. "There is no doubt in my mind we can do this. And Orion is very safe". He strenuously repeated this statement to me several times with absolutely no doubt in his mind during a wide ranging interview. I spoke at length with Karas today (Feb. 6) at the NASA Press Center shortly before the scheduled Feb. 7 launch of shuttle Endeavour on the STS 130 mission to the ISS. 
Lockheed Martin has issued an official statement saying, "We are keenly disappointed in the Administration's budget proposal for NASA that would cancel Project Orion as part of an elimination of NASA's Constellation Program. Orion's maturity is evident in its readiness for a first test flight in a matter of weeks. In fact, Orion can be ready for crewed flights to low Earth orbit and other exploration missions as early as 2013, thus narrowing the gap in U.S. human space flight capability when the shuttle is retired later this year". Karas decried the complete lack of vision and realism by the Obama Administration and NASA in deciding to terminate Project Constellation, which includes the new Orion Capsule, the Ares 1 booster rocket for Orion and the Ares 5 Heavy Lift booster required to reach the Moon, Mars and beyond. "I was very surprised by the cancellation. We expected and felt that a middle ground with some changes to Constellation was reasonable. We did not expect to be left with nothing". "Where is the US Leadership in space if we don't have a heavy lifter soon ? "Russia, China and India will all have Heavy Lift boosters better than the US. Why would anyone have an incentive to work with us if they have already developed their own Heavy Lifter. The nations of the world will look elsewhere, not to the US", Karas told me emphatically. "We will not maintain Space leadership if the US will only be spending money on technology development under the new proposals by the Obama Administration, and not on an actual rocket program that builds, tests and launches flight hardware." 

Launch capability is key

Mark Stout, 2009, a researcher and analyst at Air University’s National Space Studies Center  29 October 2009, (U.S. Space Leadership: Reverting to the Mean?, http://webcache.googleusercontent.com/search?q=cache:_C0FcFny93AJ:www.au.af.mil/au/awc/awcgate/nssc/op-ed/american_spacepower_reverting_to_the_mean.pdf+United+States+%22space+leadership%22&hl=en&gl=us)
The phrase „reverting to the mean‟ is often used in the financial industry to address the nearly- inevitable likelihood that a fund or stock‟s spectacular success over the long term (think ponzi- scheme king Bernie Madoff) is simply unsustainable. Reverting to the mean is viewed with such certainty it is sometimes linked two other high-probability events, death and taxes. But just what causes something to revert to the mean? Often it‟s because of changed conditions like market competition, consumer preferences, or government intervention (which itself is capable of pulling a company‟s returns back to earth or conversely, back from Chapter 11). Gaming is another great example of reverting to the mean: think about how many people had to lose money so that guy shilling for the gambling house on the radio could say “I won a hunnert fifty- six thousand dollars and you can be a winner too.” For some time, U.S. space programs have been reverting towards the mean. Ok, while there really isn‟t a real mean for space programs, the general idea is relative to the U.S., others are catching up, and relative to these others, the United States is not nearly as dominant as it has been. This seems to be especially true regarding the United States as a space launching nation. Need proof? Let‟s see--China now has a serious commercial space program and a robust manned space flight effort as well. When they get their heavy lift Long March 5 on line in 2014, they‟ll be capable of launching a wide variety of very heavy payloads including up to 55000 pounds to a low earth orbit, as well as to geosynchronous orbit and beyond. Russia? They possess the know-how behind the amazing RD-180 engines and some exceedingly mature space launch systems. Besides the space shuttle, the Russian Soyuz and Proton systems provide rides to the International Space Station. Arianespace? That French-led endeavor, along with its nine other European partners, are probably pretty happy with the Ariane 5‟s 32 consecutive successful launches. How about some other space launching nations that few seldom think of like India, Japan, and Iran? So far, indigenous South and North Korean space programs have only been suborbital…so far. Reverting to the mean for U.S. human space flight isn‟t too bothersome--unless you‟re NASA-- as the value of manned space flight is basically a spectacular stunt, kind of like a grizzly bear dunking a basketball. First you say “Wow!” Then you say “Weird.” Next, it‟s “Are you going to eat the rest of that hot dog?” Finally you say “Why is that bear dunking a basketball anyway?” From a military perspective however, a loss of U.S. space launch leadership is more problematic: space launch is that necessary first enabler for all other operations in the space domain, such as the traditional unmanned space missions of providing ISR, communications, weather, and GPS that not only enable the U.S. military but are also thoroughly intertwined with our economy. Just as the United States has a national security requirement to be capable of performing military missions in the air, on the ground, and on and under the sea, we similarly have a need to be able to get to space and to operate our space systems. If we lose the ability to get to space, we put our capacity to operate in the space domain at serious risk. Because of the decision made to get military payloads off the space shuttle following the 1986 Challenger disaster and because we were then in the Cold War, a number of already developed space launch systems came quickly into great prominence. 

Launcher capability is a necessary component of space leadership

Mark Stout, 2009, a researcher and analyst at Air University’s National Space Studies Center  29 October 2009, (U.S. Space Leadership: Reverting to the Mean?, http://webcache.googleusercontent.com/search?q=cache:_C0FcFny93AJ:www.au.af.mil/au/awc/awcgate/nssc/op-ed/american_spacepower_reverting_to_the_mean.pdf+United+States+%22space+leadership%22&hl=en&gl=us)
Is there anything that can save us from reverting to the mean? In the long term--50 years or more--maybe not. However, if things are to improve in the next five years, it is almost certain to be caused by market-based competition from U.S. launch systems like SpaceX‟s Falcon 9 or Orbital Sciences‟ Taurus 2 launch vehicles, or OSC‟s Peacekeeper ICBM-derived Minotaur 4 and 5 launch vehicles. These systems, using old-school rocketry like Falcon 9‟s RP-1 (kerosene that‟s been space-rated) and liquid oxygen burning engines and using similar proven concepts like recycling existing ICBM components a la the legacy Delta, Atlas, and Titan programs have an excellent chance to get our national space launch efforts back on a more affordable footing. While improvements in U.S. launch programs alone won‟t preserve our space leadership, they are an essential and compelling starting point to do just that.
And this is a solvency argument – lack of a launcher capability prevents any other space program from working

Mark Stout, 2009, a researcher and analyst at Air University’s National Space Studies Center  29 October 2009, (U.S. Space Leadership: Reverting to the Mean?, http://webcache.googleusercontent.com/search?q=cache:_C0FcFny93AJ:www.au.af.mil/au/awc/awcgate/nssc/op-ed/american_spacepower_reverting_to_the_mean.pdf+United+States+%22space+leadership%22&hl=en&gl=us)
Now, the high cost of getting to space (as well as the high cost of satellites and associated space systems) is dragging U.S. space programs back towards the mean. With the DoD space systems, this is the culmination of excessive rework, of a requirements process that has trends towards exquisite solutions, the planned use of not-ready technologies, funding instability, and too often, a lack of government and contractor proficiency. Other nations seem to lack many of the cost- busting challenges the U.S. suffers from including their reduced labor rates and less entangled bureaucracies. 

Ext: 1NC #3 “Heg Strong/Resilient”
Hegemony is resilient – self-reinforcing.

Wohlforth ’07 (William, Professor of Government at Dartmouth College, “Unipolar Stability”, Harvard International Review, Spring, http://hir.harvard.edu/articles/1611/3/)

US military forces are stretched thin, its budget and trade deficits are high, and the country continues to finance its profligate ways by borrowing from abroad—notably from the Chinese government. These developments have prompted many analysts to warn that the United States suffers from “imperial overstretch.” And if US power is overstretched now, the argument goes, unipolarity can hardly be sustainable for long. The problem with this argument is that it fails to distinguish between actual and latent power. One must be careful to take into account both the level of resources that can be mobilized and the degree to which a government actually tries to mobilize them. And how much a government asks of its public is partly a function of the severity of the challenges that it faces. Indeed, one can never know for sure what a state is capable of until it has been seriously challenged. Yale historian Paul Kennedy coined the term “imperial overstretch” to describe the situation in which a state’s actual and latent capabilities cannot possibly match its foreign policy commitments. This situation should be contrasted with what might be termed “self-inflicted overstretch”—a situation in which a state lacks the sufficient resources to meet its current foreign policy commitments in the short term, but has untapped latent power and readily available policy choices that it can use to draw on this power. This is arguably the situation that the United States is in today. But the US government has not attempted to extract more resources from its population to meet its foreign policy commitments. Instead, it has moved strongly in the opposite direction by slashing personal and corporate tax rates. Although it is fighting wars in Afghanistan and Iraq and claims to be fighting a global “war” on terrorism, the United States is not acting like a country under intense international pressure. Aside from the volunteer servicemen and women and their families, US citizens have not been asked to make sacrifices for the sake of national prosperity and security. The country could clearly devote a greater proportion of its economy to military spending: today it spends only about 4 percent of its GDP on the military, as compared to 7 to 14 percent during the peak years of the Cold War. It could also spend its military budget more efficiently, shifting resources from expensive weapons systems to boots on the ground. Even more radically, it could reinstitute military conscription, shifting resources from pay and benefits to training and equipping more soldiers. On the economic front, it could raise taxes in a number of ways, notably on fossil fuels, to put its fiscal house back in order. No one knows for sure what would happen if a US president undertook such drastic measures, but there is nothing in economics, political science, or history to suggest that such policies would be any less likely to succeed than China is to continue to grow rapidly for decades. Most of those who study US politics would argue that the likelihood and potential success of such power-generating policies depends on public support, which is a function of the public’s perception of a threat. And as unnerving as terrorism is, there is nothing like the threat of another hostile power rising up in opposition to the United States for mobilizing public support. With latent power in the picture, it becomes clear that unipolarity might have more built-in self-reinforcing mechanisms than many analysts realize. It is often noted that the rise of a peer competitor to the United States might be thwarted by the counterbalancing actions of neighboring powers. For example, China’s rise might push India and Japan closer to the United States—indeed, this has already happened to some extent. There is also the strong possibility that a peer rival that comes to be seen as a threat would create strong incentives for the United States to end its self-inflicted overstretch and tap potentially large wellsprings of latent power. 

Leadership is resilient.

Walter Russell Mead, 2007, senior fellow - Council on Foreign Relations, 10/22/2007, Failing Upward, The New Republic, p. lexis

The Bush administration has certainly put America's resilience to the test. Rarely has the national and international consensus about the shortcomings of U.S. foreign policy been so wide or so bitter. Rarely has a U.S. administration promised so much and achieved so little--as if Babe Ruth had pointed to the centerfield bleachers and then struck out. With poll after poll showing the United States plumbing the depths of unpopularity in key parts of the world; with U.S. pressure for elections on the West Bank and Gaza resulting in a victory for Hamas and a Palestinian civil war; with WMD undiscovered in Iraq, Iran on a roll, and Osama bin Laden on the loose, few would use the words "Mission Accomplished" to describe the Bush administration's foreign policy. Yet we will survive this presidency and likely prosper afterward. True, Bush's successor will inherit an ugly war in the Middle East, and American credibility and popularity have been damaged. But America's alliances remain strong, and the tides of history continue to flow our way. God does indeed have a special providence for the United States of America--even when it is led by George W. Bush.
Ext: 1NC #4/5 “US Economic Strength High/Durable Now”

China will never overcome US competitiveness

Dr. Adam Segal, 3-10, is the Ira A. Lipman Senior Fellow at the Council on Foreign Relations and author of Advantage: How American Innovation Can Overcome the Asian Challenge, 3-10, 2011, (CNN, Why American innovation will beat out China's, http://globalpublicsquare.blogs.cnn.com/2011/03/10/why-american-innovation-will-beat-out-china/)

Sometime this year, the Chinese government will announce a new initiative to lure ten scientific superstars to research labs throughout China.  The government hopes that if it offers a $23 million dollar award to Nobel Prize winners and other luminaries, they will relocate and raise the quality and prestige of Chinese research and development. The program is part of a larger strategic push to shift from “made in China” to “innovated in China.” The Chinese have great ambitions, but can they be met? Spending on research and development as a percentage of China’s GDP has tripled over the past fifteen years from half a percent to 1.5%.  By 2020, about 2.5% of China’s mammoth GDP will likely go to R&D. A 2006 Chinese planning document introduces 17 megaprojects in areas such as high-end generic chips, manned aerospace and moon exploration, developmental biology, and nanotechnology. In 2010, China passed the United States and Japan as the world’s largest filer of patent applications. But as with other announcements, anecdotes, and data sets that appear to herald the inevitable rise of China, they mask significant weaknesses. There are serious shortcomings within China’s innovation system. The government retains strong central control of research agendas and the careers of researchers.  There is cultural deference toward authority.  The state’s intervention in the market, which is motivated by a desire to reduce dependence on foreign technology, perversely creates incentives for copying and reverse engineering rather than bold innovation. Patent filings have been driven up by tax breaks and other policy incentives.  Ultimately, many of  these filings have very little to do with innovation and are instead designed to position Chinese companies to sue foreign firms as they enter local markets for alleged patent infringement. 

US Competitiveness is structurally strong – India will never rival the US
David J. Karl, 3-8, president of the Asia Strategy Initiative, a consultancy based in Los Angeles. He recently served as project director of the Bi-national Task Force on Enhancing India-US Cooperation in the Global Innovation Economy, 8 March 2011, (Khaleej Times, India’s sputnik moment, http://www.khaleejtimes.com/DisplayArticleNew.asp?xfile=/data/opinion/2011/March/opinion_March40.xml&section=opinion)
Yet for India to become a true competitive threat, it must overcome the stark inadequacies of its educational system. India not only exhibits the lowest educational indicators in the Group of 20, its public education system scores poorly relative to Brazil, Russia, China or other emerging-market countries. The 2010-2011 Global Competitiveness Index issued by the World Economic Forum places India at 98th out of 139 nations evaluated, in terms of the quality of primary education, and 85th for higher education and training. China ranks 35th and 60th, respectively. Half of India’s children drop out of primary school; an additional half fails to complete high school. Despite recent efforts at improving primary and secondary education, Indian children on average attend school several years fewer than those in many emerging countries. Deep flaws also are evident in the university system. A much smaller proportion of the college-age population is enrolled in some form of tertiary education than is common in other emerging countries; the share is twice as high in China than in India. Prime Minister Manmohan Singh, declaring that India’s “university system is, in many parts, in a state of disrepair,” catalogued the problems in June 2007: “Around 10 per cent of the relevant age-group is enrolled in any institute of higher education  —  as compared to 40-50 per cent in most developed economies…. Less than 50 per cent of secondary school students continue into college education in any form. Almost two-third of our universities and 90 per cent of our colleges are rated as below average on quality parameters. And most importantly, there is a nagging fear that university curricula are not synchronised with employment needs.” Total outlays on the higher education system are much lower than in many other comparable countries, affecting the capacity for teaching and research. Singh’s scientific advisor has warned that research from Indian universities is “hitting an all-time low.” Even the research output from the world-renown Indian Institutes of Technology is slim. As a result, the country has few institutions with strong international standing, making it difficult to attract and retain top scholars and researchers. Indian faculty members publish a comparatively low number of research articles in leading international journals.  The quality of graduate education in critical technology fields lags behind the United States and Europe. Concerns about the caliber of India’s legions of engineering graduates have mired New Delhi’s bid for full membership in the Washington Accord, which governs international recognition of foreign engineering degrees. Despite the world-class reputation of India’s technology sector, the country manages to produce few PhDs in computer science each year; indeed, Israel graduates approximately the same number as India despite the 1-to-160 population disparity. A senior government official in New Delhi recently acknowledged that India would never become a great power on the basis of such paltry numbers.
***A2: Add-ons***
2NC A2: Prolif Bad

2NC A2: Chinese Econ

China will develop SSP 
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)

China's rapidly growing need for electric power results in projects like the Three Gorges Dam, and a regular progression of coal-fired power plants being built across the country. The environmental devastation is staggering. Yet the economic boon has helped fund China's space program, one which generates considerable national pride. China's government is also famously forward-looking. China will probably be the first country to develop SSP on a large scale.

Japan is developing it – solves their energy crunch

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 European Space Agency (ESA) has several modest research programs in SSP. India's space agency ISRO has interest, but inadequate funding for SSP. The current center of mass for SSP is in Japan, with the recent announcement of long-term corporate investment. Japan has limited indigenous resources, leading to a strong ethic of energy conservation, so its citizenry are aware of the importance of energy. The space agency JAXA, together with the Ministry of International Trade and Industry (MITI), large corporate conglomerates, and able universities, appear to have the will and the way to achieve viable SSP satellites.

2NC A2: Water Wars 

Water wars won’t happen– multiple strategic barriers and no historical precedent

GECH, ’99, June 1999 (Global Environmental Change and Human Security, “Water and Human Security,” http://www.gechs.org/aviso/03/index.html)
An increasingly prevalent viewpoint about water and security is best summed up by Ismail Serageldin, vice-president of the World Bank: “The wars of the next century will be about water” (quoted in Crossette, 1995). This view that water will lead to acute international conflict is gaining ground in both academic and popular literature. Some authors assume a natural link between water scarcity and acute conflict, suggesting that, “competition for limited...freshwater...leads to severe political tensions and even to war.” Others, often citing examples from the Middle East, state that, “history is replete with examples of violent conflict over water.” Still others maintain, “The renewable resource most likely to stimulate interstate resource war is river water.” There are, however, two major problems with the literature describing water both as an historic and, by extrapolation, as a future cause of acute international conflict: 1. There is little evidence that water has ever been the cause of international warfare; and 2. War over water seems neither strategically rational, nor hydrographically effective, nor economically viable. In our work on the Transboundary Freshwater Dispute Database Project we have found only seven cases in which armies were mobilized or shots were fired across international boundaries. In every case, the dispute did not escalate into warfare. According to our findings, with one exception, there has never been a war fought over water. It is simplistic to base a discussion about the future solely on historical evidence, particularly when the demand for fresh water is reaching unprecedented levels. However, there are additional arguments against the possibility of so-called water wars. 1) A Strategic Argument A complex array of social, economic, and political conditions would have to be present if there was to be conflict over water between two countries. Water must be viewed in the larger context of international relations, and the cost – economic and otherwise – of going to war for a resource that costs about $1 U.S. per cubic meter to create from seawater, makes such action highly unlikely. 2) A Shared Interest Argument Countries, regions, and communities share a strong interest in an orderly development of river systems. Despite their adverse environmental impacts, dams can often reduce the seasonal variability of flow for all riparian nations; hydropower can be distributed across borders, and water-based transportation is inexpensive and creates strong ties across countries and regions. Another example is the cooperation among farmers, environmentalists, and recreational users, who all share an interest in having a healthy stream-system. 3) An Institutional Resiliency Argument Once cooperative water regimes are established, they are tremendously resilient over time. For ex-ample, the Mekong Committee, functioning since 1957, exchanged data throughout the Vietnam War. Secret “picnic table” talks between Israel and Jordan have been held since the unsuccessful Johnston negotiations of 1953-55, even while the nations were in a legal state of war. The Indus River Commission not only survived through two wars between India and Pakistan, but treaty-related payments continued unabated throughout the hostilities. Any of these arguments, in and of itself, might not convince one of the unlikelihood of “water wars.” The combination of all of these factors, though – a lack of historical evidence combined with -strategic, interest-based, and institutional irrationality of acute international hydro-conflicts – should convince us to think of water as a resource for reducing tensions and encouraging cooperation. 

No risk of water wars—there’s overwhelming risk of cooperation

Wolf et al, 2005, June 1, 2005 (Aaron T., Associate Professor of Geography in the Department of Geosciences at Oregon State University and Director of the Transboundary Freshwater Dispute Database, Annika Kramer, Research Fellow, Alexander Carius, Director of Adelphi Research in Berlin and Geoffrey D. Dabelko, the Director of the Environmental Change and Security Project at the Woodrow Wilson International Center for Scholars in Washington, D.C., http://www.worldwatch.org/node/79)

These apocalyptic warnings fly in the face of history: no nations have gone to war specifically over water resources for thousands of years. International water disputes—even among fierce enemies—are resolved peacefully, even as conflicts erupt over other issues. In fact, instances of cooperation between riparian nations outnumbered conflicts by more than two to one between 1945 and 1999. Why? Because water is so important, nations cannot afford to fight over it. Instead, water fuels greater interdependence. By coming together to jointly manage their shared water resources, countries build trust and prevent conflict. Water can be a negotiating tool, too: it can offer a communication lifeline connecting countries in the midst of crisis. Thus, by crying “water wars,” doomsayers ignore a promising way to help prevent war: cooperative water resources management. Of course, people compete—sometime violently—for water. Within a nation, users—farmers, hydroelectric dams, recreational users, environmentalists—are often at odds, and the probability of a mutually acceptable solution falls as the number of stakeholders rises. Water is never the single—and hardly ever the major—cause of conflict. But it can exacerbate existing tensions. History is littered with examples of violent water conflicts: just as Californian farmers bombed pipelines moving water from Owens Valley to Los Angeles in the early 1900s, Chinese farmers in Shandong clashed with police in 2000 to protest government plans to divert irrigation water to cities and industries. But these conflicts usually break out within nations. International rivers are a different story. The world’s 263 international river basins cover 45.3 percent of Earth’s land surface, host about 40 percent of the world’s population, and account for approximately 60 percent of global river flow. And the number is growing, largely due to the “internationalization” of basins through political changes like the breakup of the Soviet Union, as well as improved mapping technology. Strikingly, territory in 145 nations falls within international basins, and 33 countries are located almost entirely within these basins. As many as 17 countries share one river basin, the Danube. Contrary to received wisdom, evidence proves this interdependence does not lead to war. Researchers at Oregon State University compiled a dataset of every reported interaction (conflictive or cooperative) between two or more nations that was driven by water in the last half century. They found that the rate of cooperation overwhelms the incidence of acute conflict. In the last 50 years, only 37 disputes involved violence, and 30 of those occurred between Israel and one of its neighbors. Outside of the Middle East, researchers found only 5 violent events while 157 treaties were negotiated and signed. The total number of water-related events between nations also favors cooperation: the 1,228 cooperative events dwarf the 507 conflict-related events. 
Solvency 1NC

ITU will block beam technology – guts SBSP effectiveness
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)
Many other obstacles stand in the way of commercially viable SBSP. A crucial regulatory matter: getting clearance from the U.N.'s International Telecommunication Union (ITU) that allocates use of the electromagnetic spectrum. SBSP's ideal microwave frequencies are already used by wireless systems such as Bluetooth, according to Smith. "Even if we could narrow the beam [from space] down and ensure complete signal integrity in the broadcast wave area," the ITU may deem the possible interference from SBSP as too disruptive to some extant technologies, he says.
Status Quo Solves:

a) Japan can do the plan

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 European Space Agency (ESA) has several modest research programs in SSP. India's space agency ISRO has interest, but inadequate funding for SSP. The current center of mass for SSP is in Japan, with the recent announcement of long-term corporate investment. Japan has limited indigenous resources, leading to a strong ethic of energy conservation, so its citizenry are aware of the importance of energy. The space agency JAXA, together with the Ministry of International Trade and Industry (MITI), large corporate conglomerates, and able universities, appear to have the will and the way to achieve viable SSP satellites.

b) China will develop SSP

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)

China's rapidly growing need for electric power results in projects like the Three Gorges Dam, and a regular progression of coal-fired power plants being built across the country. The environmental devastation is staggering. Yet the economic boon has helped fund China's space program, one which generates considerable national pride. China's government is also famously forward-looking. China will probably be the first country to develop SSP on a large scale.

SPS is too big to deploy

David Boswell, 2004, 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)
A very big problem A fully-operational solar power satellite system could end up needing to be enormous. Some designs suggest creating rectangular solar arrays that are several kilometers long on each side. If we assume that enough money could be found to build something like this and that it could be run competitively against other energy options, there is the very real problem of figuring out how to get it into orbit or how to build it in orbit from separate smaller pieces. The largest solar panels ever deployed in space are currently being used on the International Space Station. They cover more than 830 square meters and are 73 meters long and 11 meters wide. These large panels make the ISS one of the brightest objects in the night sky. Scaling up from there to something much larger would be challenging, but the good news is that we can take one thing at a time. For a proof of concept satellite it makes sense to use the station’s solar panels as a baseline. By taking advantage of improvements in solar cell technology we could launch a demonstration satellite of the same size that generates up to 3 times as much power. The station’s solar panels are 14% efficient, but recent advances with solar cells and solar concentrators could allow us to build panels that are up to 50% efficient. If this demonstration system validated the theory behind generating power in space and beaming it down to Earth, the next step would be figuring out how to put even bigger solar panels in space. It may be that with our current launch options it simply isn’t possible to launch an operational solar power system into orbit. If that were the case, the concept would need to be put on hold until other lift options, such as a space elevator, are available. 

GEO SPS is impossible

Royce Jones, ’10, Space Technology entrepreneur, venture manager, IP developer and investor Winter 2010, (Online Journal of Space Communication, Issue No. 16: Solar Power Satellites, Alternative Orbits A New Space Solar Power Reference Design, http://spacejournal.ohio.edu/issue16/jones.html)
The large infrastructure-SPS concepts all required massive financial investments to carry crews and cargo into space necessary for assembling these giant satellites in GEO. Such approaches are of course counterproductive because economically unviable concepts actually limit progress not only for power production but also in development of new launch vehicles and space infrastructures. While a few investigators were discussing LEO and MEO space-based solar power (SBSP) satellites as far back as the 1970s, their ideas have been largely pushed aside in favor of the GEO location. (Drummond, 1980) This illogical addiction to an unnecessary GEO infrastructure is the principal reason so little progress has been made in SBSP. 

Plan is impossible without an international agreement
Kaya, et al, 2000, N. KAYA, Kobe University, Rokkodai, Nada, Kobe 657-8501, Japan, J. MANKINS, NASA, B. ERB CSA, c/o NASA, D. VASSAUX and G. PIGNOLET, CNES, D. KASSING, ESA/ESTEC-FSA, and P. COLLINS, NASDA, Received 16 May 2000, (REPORT OF WORKSHOP ON CLEAN AND INEXHAUSTIBLE SPACE SOLAR POWER AT UNISPACE III CONFERENCE, http://webcache.googleusercontent.com/search?q=cache:SsqLvMWOHfsJ:www.spacecanada.org/docs/report-of-workshop-on-clean-and-inexhaustible-sbsp.pdf+solar+powered+satellites+and+%22United+States%22+and+leadership&hl=en&gl=us)
Many previous studies have indicated that SSP is a promising candidate as a future clean electric power system. SSP is quite different from many other re- newable energy sources, because the SSP systems are launched into Earth’s orbit and can supply elec- tricity anywhere on the Earth, including the polar regions. This means SSP cannot be realized without international cooperation and worldwide public ac- ceptance. Especially, allocation of the microwave frequencies needed for the wireless power trans- mission from the Earth’s orbit to the ground will be determined by international votes. Microwave power transmission cannot be used for SSP with- out acceptance and agreement of all countries. It is important to emphasize that the allocation of ac- ceptable orbits is significant, as is the allocation of radio frequencies. These can only be solved by in- ternational cooperation, but those tools now exist and an appropriate process should be designed and implemented. These are the immediate concern for planning for the future. There will also be a signif- icant land use issue for space solar power imple- mentation — the receiving antenna (Rectenna) are not small and may be numerous, and their location should be determined using sound science and pol- icy. On a relative scale, the research and develop- ment costs for the safety and environmental issues of SSP are quite small and will have the most pos-itive effect if implemented at the earliest stages of engineering and demonstration projects. 

Plan is all hype – its impossible
The Space Review, ’10, Monday, June 7, 2010, (Dwayne A. Day, Blinded by the light, http://www.thespacereview.com/article/1641/1)
Fortunately for us, there aren’t too many lasting cultural legacies of the 1970s. The seventies, well, sucked. The music—save for Led Zeppelin and Floyd—was generally lousy. And other cultural artifacts, such as the clothes, made brief reappearances before vanishing into the pit of evil from which they first emerged. However, in the past few years another cultural echo of the 1970s has arisen once again, the concept of space solar power. The idea of building vast solar power satellites and beaming the energy to Earth predates the 1970s, but it developed its following in that decade. There were several factors contributing to this, most of them directly or indirectly linked to each other. They included the environmental movement, the Oil Crisis, and a government study. But at the time, space solar power seemed to answer a cultural, ideological, even spiritual need among a small segment of people. The early 1970s was a period of gloom and doom, with some prominent academics rather stupidly claiming that humanity would soon exhaust most of its energy and mineral resources and virtually destroy itself. Such defeatism annoyed a small group of people who had also been impressed by the Apollo program and who believed that space offered infinite resources and infinite energy. But space solar power also had an appeal to people who saw the exploits of the Apollo astronauts and thought that they would like to do that too. Gerard K. O’Neill provided a justification for ordinary people to live and work in space—they would build and operate solar power satellites. Thousands of people were taken in by this idea. And then over the next decade or so they saw no progress towards making it happen. The Space Shuttle did not provide the cheap access to space that was required, and so the concept of solar power satellites lost what little support it had and became just another unfunded fringe idea. It remains an unfunded fringe idea to this day. But like flare pants and wide ties, it has made a bit of a comeback. The specific reasons are eerily similar to the ones that made it briefly popular in the1970s: a renewed environmental movement thanks in part to Al Gore, high gasoline prices—over $4 a gallon in 2008—and a government-sponsored study. That study, produced by the National Security Space Office in 2007, seems to have been the spark that reignited the fumes of this long-dormant community. But the community failed to recognize that an unfunded study produced by an office that has zero clout within the national security space field in no way represented Pentagon endorsement of the idea of space solar power. (Proof: DoD isn’t building solar powersats.) The more general reason that space solar power has reemerged is that just like in the 1970s, space solar power fills a cultural, ideological, and yes, spiritual need among a certain type of person. It has nothing to do with the concept suddenly becoming technically or economically feasible, or gaining any credibility within the energy sector. Last month two groups held solar energy conferences separated by one week, 1700 miles, and a million light years. The first wasSOLAR 2010, the annual conference of the American Solar Energy Society held in Phoenix, Arizona. The second was the “First National Space Society Space Solar Power Symposium” held at the International Space Development Conference in Chicago, Illinois. The Space Solar Power Symposium featured approximately three dozen presentations on the subject, including individuals from Japan and India. The presentation topics ranged from the mundane (“Prospects for microwave wireless power transmission”) to the polemic (“Why Space Solar Power is the Answer and the ONLY Answer to Our Long Term Energy Needs”). But if you went to SOLAR 2010 a week earlier, you would have noticed something rather striking. Despite the attendance of hundreds of people, numerous companies, and the presentation of hundreds of technical papers; despite the presence of the United States’ best experts on energy policy, energy transmission, energy generation, and solar power technology—there were no presentations on space solar power. Think about that for a moment. What does it say about space solar power? What it says is that space solar power is a fringe idea that is not even taken seriously within the niche field of solar power generation. What it also says is that the space solar power community doesn’t play with the big boys. It’s a community that talks to itself, that seeks the comfort of like-minded individuals, and doesn’t even try to sell its message to the audience most likely to give it a fair hearing. 
Ext: 1NC #2b “China Developing SSP Now”

China is developing SSP now

Ji, et al, ’10, Gao Ji, Hou Xinbin, and Wang Li, China Academy of Space Technology, Winter 2010, (Office Journal of Space Communication, Issue 16: China SPS Strategy and Schedule, Solar Power Satellites Research in China, http://spacejournal.ohio.edu/issue16/ji.html)
In its long-term vision, the responsibility for ensuring China's food safety for its huge population, meeting its international obligations for environmental protection and providing the structure for its energy needs have determined that the direction of future development of low-carbon energy sources cannot be to sacrifice the "inner" earth. Thus, the state has decided that power coming from outside of the earth, such as solar power and development of other space energy resources, is to be China's future direction. Space based solar power (SBSP), and the development of solar power satellites (SPS) to facilitate renewable energy production, is one of the "outside" approaches currently under development in China. Based on China's future vision for energy development, this paper will present why SPS development is important for China. A brief introduction to China's SPS project is given.
Ext: 1NC 4 “GEO Orbit Fails”
GEO orbit fails

Royce Jones, ’10, Space Technology entrepreneur, venture manager, IP developer and investor Winter 2010, (Online Journal of Space Communication, Issue No. 16: Solar Power Satellites, Alternative Orbits A New Space Solar Power Reference Design, http://spacejournal.ohio.edu/issue16/jones.html)
The Problem Most solar power system placement proposals are intended for geosynchronous orbit. This is one reason the GEO solar power satellite (SPS) systems end up having an initial start up cost of tens of billions of dollars. The largest single cost of GEO solar power satellites is the cost of launching the components into orbit. The second largest cost is moving the components from low Earth orbit (LEO) to geostationary (GEO). The problem with GEO SPS is the 36,000 kilometer distance. This distance from Earth requires large microwave transmitters and large ground receivers. The great distance also results in very high launch costs due to the transmitter size and mass and the very real prospect of interference with the large number of communication satellites located there. As noted in Figure 4, the reason that the solar power satellite must be so large at GEO has to do with the physics of power beaming. The smaller the transmitter array, the larger is the angle of divergence of the transmitted beam. A highly divergent beam will spread out over a wide land area, and may be too weak to activate the rectenna. In order to obtain a sufficiently concentrated beam, more power must be collected and fed into a large transmitter array. Power beaming from geostationary orbit by microwaves has the added difficulty that the required “optical aperture” sizes must be very large. The 1978 NASA SPS study required a 1km diameter transmitting antenna, and a 10 km diameter receiving rectenna, for a microwave beam at 2.45 GHz frequencies. 

Ext: 1NC 5 “International Action Key”
International cooperation is key – unilateral action creates backlash from other nations

Glaser, 2008, Spring 2008 (Dr. Peter, member of National Space Society Board of Governors, former Vice President for Advanced Technology at Arthur D. Little, Inc., fellow of the American Association of the Advancement of Science and the American Institute for Aeronautics and Astronautics, inducted into the Space Technology Hall of Fame, and inventor of SSP, “An Energy Pioneer Looks Back,” Ad Astra (magazine of the National Space Society), http://www.nss.org/adastra/AdAstra-SBSP-2008.pdf)
Since it would be such a huge  undertaking, I think it would be best accomplished at an international level, perhaps  even managed by the United Nations. Each country could contribute their best effort,  and then each country would reap the benefit of cheap and plentiful power from the  sun. We could utilize the knowledge of all the  nations that have been researching space-  based solar power. If only one country has  the satellites, the international community will  worry that the technology will be misused.  With every nation taking part in the planning,  building, and operation of the system, there  would be inherent transparency, oversight,  and equality. There would be no secrets, and  no country would be left in the dark.  On the other hand, if one nation decides to  build the system, all hell may break loose.  There would be distrust and a huge shift in  the balance of power. Any nation with such  a system would not only have an advantage  in space, but they would have economic and  military advantages on the ground as well.  And there are many countries taking the idea   of solar power from space much more seri-  ously that we are in the United States. I would  prefer to see a network of power satellites  built by an international effort.  

***Off Case***
Politics Links

No political support for SPS

David Boswell, 2004, 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)
In the 2004 budget the Department of Energy has over $260 million allocated for fusion research. Obviously the government has some interest in funding renewable energy research and they realize that private companies would not be able to fund the development of a sustainable fusion industry on their own. From this perspective, the barrier holding back solar power satellites is not purely financial, but rather the problem is that there is not enough political will to make the money available for further development.
Zero political support for the plan

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)

Space Solar Power will be too expensive until it is too late to afford it. Politicians shy away from projects that last longer than they will remain in office. Governments are reluctant to fund projects where there are no short-term paybacks. Militaries will not sponsor work that cannot be used to fight wars. Corporate investment in long-term projects without a proven return are unlikely. Environmentalists, status quo defenders, and established energy interests alike will resist large-scale projects, driving up costs and costing time. There is presently no consensus on an optimal SSP architecture; nor is there an agreed-upon cost; nor is there an organization charged with achieving either. Therefore, SSP needs a miracle. By definition, miracles cannot be predicted, or counted upon. However, it is possible to prepare for miracles, so that when they do arise, action can begin immediately. This paper describes how to prepare for the miracle.

Setting up Reception facilities causes backlash
Taylor Dinerman, 2007, author and journalist, October 22, 2007, (The Space Review, China, the US, and space solar power, http://www.thespacereview.com/article/985/1)
Experiments have demonstrated, at least on a small scale, that such receivers are safe and that cows and crops can coexist with them. However, there are persistent doubts and it would be wise to plan for a world in which rectenna placement on land will be as politically hard as putting up a new wind farm or even a nuclear power plant.
Space Debris 1NC

SPS causes Orbital Crowding
Mark I Wallach, ’10, Calfee, Halter & Griswold LLP, Winter 2010, (Office Journal of Space Communication, Space Solar Power, Legal Issues for Space Based Solar Power, Issue No. 16: Solar Power Satellites, http://spacejournal.ohio.edu/issue16/wallach.html)
Another major, yet still largely undeveloped, legal question is who owns the right to the "slot" located at the geosynchronous orbit above a particular rectenna. The highly prized equitorial orbit at approximately 36,000 kilometers above mean sea level has the unique characteristic of appearing to maintain the same position relative to the earth's surface, since the object in that orbit has an orbital period matching the earth's rotation period. Ideally, SBSP satellites collecting energy and converting it into a microwave beam for transmission to the surface will be positioned in a suitable location over the equator from which they can reach their targeted receiving rectennas by way of movable "spot beams."

Who owns - or who controls - the "air rights" to the space far above the atmosphere at GEO? If there is, for example, a communications satellite already located there, does it have primacy by reason of prior arrival? If a company receives approval to locate its SBSP collecting satellite at a particular spot, is it entitled to that location in perpetuity, or for the life of the satellite? In general, since most of the orbital slots in GEO have already been assigned to interested nations, and not to individuals or companies, it will fall to the International Telecommunications Union (ITU) and the regulatory agencies of nations to adjudicate such questions.

The ITU, an agency of the United Nations, holds responsibility for assigning both orbital and electromagnetic spectrum positions. The ITU is governed by a constitution and the International Telecommunications Convention. The rights and obligations therein are binding on all member states. Currently, the ITU appears to apply a "first-in-time, first-in-right" system to orbital allocation. However, the ITU's primary considerations are supposed to be equitable access and efficient use of a limited resource. Many argue that these considerations obligate the ITU to reserve spaces for developing nations.

The matter of crowding is already a contentious issue for present and future operators of satellites at GEO. Telecommunications satellites need to be positioned far enough away from one another to ensure that their signals do not interfere with each other. The ITU Radio Communication Sector interprets, administers, and enforces the policies and agreements of the ITU, and also oversees coordination of the use of the spectrum and assists in solving conflicts with orbital position in the "Master Register."

The Space Treaty, a legally binding international agreement that provides the legal framework for the access and use of outer space and celestial bodies, does not allow for the allocation of orbital slots "either as a property right or through appropriation by national sovereignty." Article II of the Space Treaty provides that outer space "is not subject to national appropriation by claim of sovereignty, by means of use or occupation, or by any other means." The Space Treaty also appears to prevent private companies from selling slots in the geostationary orbit: "Under the current treaty regime, the geostationary orbit is a scarce resource that no nation or individual can claim a legal right to beyond that of a squatter, which does not work to allocate the orbital space either efficiently or equitably."
Finite number of orbits – orbital crowding causes a cascade of space debris

Telegraph, ’11, Feb 1 2011, (Michael Day, Space junk: a risky game of space invaders, http://www.telegraph.co.uk/science/space/8135495/Space-junk-a-risky-game-of-space-invaders.html)
The space around our planet is no longer a lonely place. Vital orbits near and far from Earth's surface are shrouded in a perpetual and perilous shroud of debris and defunct satellites. In addition to thousands of large fragments, Nasa estimates there are at least half a million objects between 1cm and 10cm wide circling Earth. Even objects this small can, when hurtling at orbital velocities, cripple a satellite. And as their number grows, so does the risk of further collisions, and the release of even more shrapnel. The resulting vicious circle threatens not only the multi-billion pound satellite industry, but the safety of manned missions into space. "The crowding in low Earth orbits is a really big issue," says Professor Martin Barstow, of the University of Leicester, "and the volume of debris will only increase unless we manage to stop it accumulating, give greater protection to satellites or clear the debris." Russia's Cosmos 2251 had been circling the planet aimlessly for 14 years, following just two years of active service after its launch in 1993. At the end of its useful life, there had been no plan to move it out of harm's way. Fortunately, the Cosmos-Iridium smash may yet be viewed as the event that catalysed a pivotal change in attitudes to space safety: there are signs that the United States government, in particular, has accepted that things cannot go on as they are. Of key concern are two vital areas. The first, between 200 and 1,000 miles from the planet's surface, is known as "low Earth orbit", used by the Hubble space telescope, the International Space Station and the space shuttles that restock it. The closeness to Earth makes repair missions relatively easy – but to resist gravity, objects in these orbits must travel very rapidly (approximately 17,000mph). The resulting friction against the edge of the atmosphere – and bombardment by debris – ultimately causes the devices to fail. Examining the Hubble, says Prof Barstow, "you can clearly see the severe damage that tiny objects have caused. Even dust particles travelling at very high velocities can enter and knock out a satellite if they hit the wrong part." Because of the speed at which these satellites travel, it is hard to bounce communications signals off them, or use them to observe specific events, such as weather patterns. This is where geostationary satellites come in. Once in orbit, at approximately 22,000 miles from the planet, these craft circle in perfect synchronicity with Earth, effectively resting at a fixed point in the sky. This allows them to monitor a particular area, or to be used as a way station for the phone calls, radio signals and electronic data transfers that keep the information economy ticking over. There are two problems, however. First, the height of the orbit makes these satellites effectively impossible to repair. Second, the need to place them far enough apart to avoid harmful radio interference means that there is a limited number of "slots" available, adding to concerns about overcrowding. There are more than 200 dead satellites in geostationary orbit, and the International Association for the Advancement of Space Safety (IAASS) has warned that this could increase fivefold within 10 years. 
Debris is reaching a tipping point – cascade blocks aff solvency and flips every impact

Dunstan, et al, 2009, James Dunstan practices space and technology law at Garvey Schubert Barer. Berin Szoka is a senior fellow at The Progress & Freedom Foundation, a director of the Space Frontier Foundation 9and member of the FAA's Commercial Space Transportation Advisory Committee, 12.17.09, (Forbes, Beware Of Space Junk, http://www.forbes.com/2009/12/17/space-junk-environment-global-opinions-contributors-berin-szoka-james-dunstan.html)
As world leaders meet in Copenhagen to consider drastic carbon emission restrictions that could require large-scale de-industrialization, experts gathered last week just outside Washington, D.C., to discuss another environmental problem: space junk. Unlike with climate change, there's no difference of scientific opinion about this problem--orbital debris counts increased 13% in 2009 alone, with the catalog of tracked objects swelling to 20,000, and estimates of over 300,000 objects in total; most too small to see and all racing around the Earth at over 17,500 miles per hour. Those are speeding bullets, some the size of school buses, and all capable of knocking out a satellite or manned vehicle. At stake is much more than the $200 billion a year satellite and launch industries and jobs that depend on them. Satellites connect the remotest locations in the world; guide us down unfamiliar roads; allow Internet users to view their homes from space; discourage war by making it impossible to hide armies on another country's borders; are utterly indispensable to American troops in the field; and play a critical role in monitoring climate change and other environmental problems. Orbital debris could block all these benefits for centuries and prevent us from developing clean energy sources like space solar power satellites, exploring our Solar System and someday making humanity a multi-planetary civilization capable of surviving true climatic catastrophes. The engineering wizards who have fueled the Information Revolution through the use of satellites as communications and information-gathering tools also overlooked the pollution they were causing. They operated under the "Big Sky" theory: Space is so vast, you don't have to worry about cleaning up after yourself. They were wrong. Just last February, two satellites collided for the first time, creating over 1,500 new pieces of junk. Many experts believe that we are nearing the "tipping point" where these collisions will cascade, making many orbits unusable.

Ext: Space Debris “(U) Tipping Point Now”

Debris is reaching a Density Tipping Point

Albert Glassman, 2009, IEEE Life Member, 07/2009, (IEEE USA Today’s Engineer Online, The Growing Threat of Space Debris, http://www.todaysengineer.org/2009/jul/space_debris.asp)

Unlike meteors, which are naturally occurring small rocks and particles of matter coming from regions far out beyond the Earth on high speed paths toward Earth and usually burning-up in the atmosphere, space debris is man-made material in orbit around the Earth for at least some period of time. Thousands of spacecraft have been launched into orbit since 1957. These spacecraft and associated rockets become the primary sources of space debris. Since, for many years now, the rate orbiting debris eventually reenters the atmosphere continues to lag behind the rate new debris is introduced, the amount of debris orbiting the Earth continues to increase. Some estimate a debris density in certain regions might soon be reached such that typical occasional collisions among space debris could elevate to a chain reaction of debris forming more debris pieces.6

Ext: Space Debris “Turns Case”

Space junk will collide and prevent assembly

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)
Dangers and engineering challenges abound, however: Space junk like that which recently threatened the International Space Station, for example, could collide with the skeletal space solar satellite during assembly. And keeping the satellite's huge beam and the distant rectenna reliably synced up also stands as an unsolved technical issue, says CSP's Little.
Prizes CP 1NC

The United States Congress will place 21 billion dollars in escrow, allocating a 1 billion dollar prize per year spread over 21 levels, as per the Globus 2009 chart, to be awarded U.S. firms on a first-come first-serve if, and only if, the firm can deliver solar satellite power to the local power grids. If the prize money is not claimed after 40 years it will be returned to the treasury.
That solves and its more efficient
Al Globus, ’2009, chairman of the Space Settlement Committee of the National Space Society, September 2009, (Space Solar Power Via Prizes, http://space.alglobus.net/papers/sspContest.html)
Let us suppose that America decides that SSP is sufficiently promising to match the Japanese effort. We could, of course, launch a similar project using NASA and America's unmatched aerospace prowess. However, the project could spend the entire $21 billion and fail to build a satellite or it could have massive cost overruns -- not uncommon with large aerospace projects; and even if successful only a single satellite would be built with no mechanism to insure that power would be produced economically. Fortunately, there is another way that might work better: prizes. The prize system I will describe will deliver at least one working powersat for each billion dollars spent. Should no one build a working powersat, then the money won't be spent. It is far less risky than a traditional $21 billion aerospace program and could deliver much greater benefits. Here's how it might work: Congress places $21 billion dollars in escrow (either all at once or over time; say $1 billion a year for 21 years). The prize is spread out over 21 levels, one billion dollars each. The first level pays $5/kw-hr (a kw-hr is one kilowatt -- one thousand watts -- enough for ten 100 watt light bulbs for one hour) delivered to the ground, the second level pays out $4/kw-hr delivered, and so on according to this table:

	level
	price ($/kw-hr)
	total kw/h purchased
	sat size (MW)
	days to earn entire prize

	1
	$5.00
	200,000,000
	100
	83

	2
	$4.00
	250,000,000
	100
	104

	3
	$3.00
	333,333,333
	100
	139

	4
	$2.00
	500,000,000
	100
	208

	5
	$1.00
	1,000,000,000
	100
	417

	6
	$0.90
	1,111,111,111
	100
	463

	7
	$0.80
	1,250,000,000
	100
	521

	8
	$0.70
	1,428,571,429
	100
	595

	9
	$0.60
	1,666,666,667
	100
	694

	10
	$0.50
	2,000,000,000
	100
	833

	11
	$0.40
	2,500,000,000
	1000
	104

	12
	$0.30
	3,333,333,333
	1000
	139

	13
	$0.20
	5,000,000,000
	1000
	208

	14
	$0.10
	10,000,000,000
	1000
	417

	15
	$0.09
	11,111,111,111
	1000
	463

	16
	$0.08
	12,500,000,000
	1000
	521

	17
	$0.07
	14,285,714,286
	1000
	595

	18
	$0.06
	16,666,666,667
	1000
	694

	19
	$0.05
	20,000,000,000
	1000
	833

	20
	$0.04
	25,000,000,000
	1000
	1042

	21
	$0.03
	33,333,333,333
	1000
	1389


The first column is the level, which is also equal to the number of billions available. The second is the amount paid for each kw/hr produced at that level. The third column indicates the number of kw/hr that will be purchased if the whole level is claimed. The fourth and fifth column are linked. The fifth column is the minimum number of days necessary to earn all of the prize money with a satellite that can deliver the amount of energy indicated in the fourth column; which gives an idea of the time it will take to collect the whole $1 billion at each level once a satellite starts producing power. Note that the final level, three cents per kw-hr, is about the price of the cheapest electricity produced in the U.S. The decreasing price forces suppliers to develop better and better technology to continue receiving prize money. Of course these levels and the total cost is somewhat arbitrary, other levels and totals might work just as well or better. The rules of the contest are as follows: The prize money is allocated first-come first-serve for power delivered to the local grid on the ground. Any one power producing satellite can only receive money set aside at one level (in one year). This means that at least 21 satellites must be operational to win the entire pot, more if multiple satellites compete for the same year's funding. No one company may receive funds for more than one satellite in two adjacent levels. Thus, if the first XYZ Corp satellite earns $5/kw-hr money from the first level's funds, the second XYZ Corp satellite may earn no more than $3/kw-hr (third level's funds). This means at least two, and probably many more, companies can receive prize money. As the funds are U.S. funds and the purpose is to create an American SSP industry, only U.S. firms may claim prize money. Other countries can, of course, create their own prize programs. Once a satellite has won all the prize money possible, the owners are free to sell power to whomever they please. Interest earned by the money in escrow can be used to fund pre-competitive research at universities and laboratories into SSP-related technology or simply returned to the treasury. Any funds not claimed within 40 years of the start of the program will be returned to the treasury. Thus, we either get working SSP systems that deliver power to Earth or our money back, guaranteed. A prize of this magnitude will very likely generate a large number of competitors. Most will fail, but that does not matter. If a few succeed we will begin to tap an extremely clean, nearly inexhaustible, very safe supply of electrical power that will last for billions of years.

2NC Solvency – Prizes

21 Billion is sufficient – and solves US energy leadership
Al Globus, ’10, chairman of the Space Settlement Committee of the National Space Society, Winter 2010, (Office Journal of Space Communication, Space Solar Power Via Prizes, Issue No. 16: Solar Power Satellites, http://spacejournal.ohio.edu/issue16/globus.html)
A $21 billion public investment, structured as prizes, would in all likelihood provide an incentive sufficient to jump-start our SSP industry. Having 21 satellites in operation should be more than sufficient to set the U.S. on a course to lead the world in energy production. Supplying our own energy from space could have four great consequences: 1) an inexhaustible supply of electrical power 2) much less dependence on imported fossil fuels, 3) a huge reduction in green-house gas and other atmospheric emissions and 4) increased investment in access to space transport and infrastructure enabling a wide variety of unreachable space capabilities, including settlement.
Prizes solve and ensure efficiency
Al Globus, ’10, chairman of the Space Settlement Committee of the National Space Society, Winter 2010, (Office Journal of Space Communication, Space Solar Power Via Prizes, Issue No. 16: Solar Power Satellites, http://spacejournal.ohio.edu/issue16/globus.html)
A system of prizes is proposed to spur development of Space Solar Power (SSP) by the private sector. The prize is sized ($21 billion) to match the recently announced Japanese initiative to build a one gigawatt (1GW) power satellite. The prize is divided into 21 separate $1B prizes and only one of these will be awarded per satellite installation. This approach will spur development of at least 21 power satellites, or the prize money will be returned to the sponsor. Historically, prizes have been used to spur needed developments in the public interest costing several times more than the purse, so one might reasonably expect a $21 billion investment on the part of the U.S. federal government to elicit private commitments of perhaps $50-100 billion jump-starting a new energy industry. Introduction SSP will be very hard to develop. The engineering problems are staggering and the economic challenges even more difficult. While there is no market risk (the total energy market is measured in trillions of dollars), to be successful SSP must deliver energy at a price comparable to the alternatives - a few cents per kw-hr. A kw-hr is one kilowatt - one thousand watts - provided for one hour. This is enough energy to light ten 100 watt light bulbs for one hour. Some have argued such a goal is impossible, as space is a difficult place to work and can never compete with earth bound alternatives (Fetter 2004). Others have argued that supplying the enormous global market for energy can give SSP the economies of scale necessary to drive prices down to competitive levels (Globus 2009) and that the problems Fetter cites are really just R&D challenges that can be met. While a mature SSP economy supplying terawatts of power to earth may be economically competitive, how do we get there from here? The Japanese have one answer: a $21 billion program over 30 years to design and build a one gigawatt solar power satellite (Shigeru Sato, 2009). This seems roughly the necessary level of funding and time horizon for SSP development although a much more modest effort may be sufficient. In any case, if successful and unanswered, this project would put Japan in position to control the energy supplies of the future. Should no one else step up to SSP development and the project fails, then we (and the rest of the world) will not garner the benefits of large quantities of very clean, very reliable electricity that SSP promises. Let us suppose that America decides that SSP is sufficiently promising to match the Japanese effort. We could, of course, undertake such a project using NASA in cooperation with America's aerospace industry, utility companies and interested others. However, this project also could spend the entire $21 billion and fail to meet its goal. Even if successful, in this scenario only a single satellite would be built with no mechanism to insure that power would be produced economically. Fortunately, there is another way that might work better: prizes. The prize system I will describe will deliver at least one working powersat for each billion dollars spent. Should no one build a working powersat, then no public money will be spent. This plan is far less risky than a traditional $21 billion aerospace program and could deliver much greater benefits. Here's how it might work: Solar Power Prizes Congress places $21 billion dollars in escrow (either all at once or over time; say $1 billion a year for 21 years). The prize designates that there will be 21 levels, each valued at one billion dollars. The first level pays for $5/kw-hr delivered to the ground, the second level pays out $4/kw-hr delivered, and so on according to this table: The first column represents the level, which is also equal to the number of billions available. The second column is the amount paid for each kw-hr produced at that level. The third column indicates the number of kw-hrs that will be purchased if the whole level is claimed. The fourth and fifth column are linked. The fifth column is the minimum number of days necessary to earn all of the prize money with a satellite that can deliver the amount of energy indicated in the fourth column. This metric gives an idea of the time it will take to collect the whole $1 billion at each level. Note that the final level, three cents per kw-hr, is the price of the cheapest electricity produced in the U.S. The decreasing price in end-user cost of electricity forces suppliers to develop better and better technology to continue receiving prize money. Of course, these levels and the total cost is somewhat arbitrary; other levels and totals might work just as well or better. A much cheaper program might indeed be just as effective. For example, a $10 billion program could be considered by simply eliminating levels 6, 8, 10, 12, and15-21. A smaller program of this type would create a minimum of 10 satellites, not 21. Ten satellites may be sufficient to get the industry off the ground. Proposed rules for the contest could be as follows: The prize money is allocated on a first-come first-served basis for power delivered to a local grid on the ground; Any one power producing satellite may only receive money set aside at a designated level. This means that at least 21 satellites must be operational to win the entire pot, more if multiple satellites compete for the same level's funding. No one company may receive funds for more than one satellite in two adjacent levels. Thus, if the first XYZ Corp satellite earns $5/kw-hr money from the first level's funds, the second XYZ Corp satellite may earn no more than $3/kw-hr from third level funds. This means at least two, and probably many more, companies could receive prize money. Once a satellite has won all the prize money possible at a given level, the owners are free to sell power to whomever they please. Interest earned by the money in escrow can be used to administer the program and fund pre-competitive research on SSP-related technologies at universities and laboratories. Any funds not claimed within 30 years of the start of the program will be returned to the treasury. Thus, the nation either gets working SSP systems that deliver power to earth, or it gets its money back. A prize of this magnitude will very likely generate a large number of competitors. Most will fail, but that does not matter. When one or more have succeeded, the world will be on the way to tapping a clean, safe supply of electrical power that will last for billions of years. 
China CP 1NC
China can develop SSP – solves global energy demands

Ji, et al, ’10, Gao Ji, Hou Xinbin, and Wang Li, China Academy of Space Technology, Winter 2010, (Office Journal of Space Communication, Issue 16: China SPS Strategy and Schedule, Solar Power Satellites Research in China, http://spacejournal.ohio.edu/issue16/ji.html)
Energy Status and Future in China According to a report released by China's National Bureau of Statistics (NBS) in February 2009, in 2008 China's total energy consumption reached 2.85 billion tons of standard coal, while its electricity consumption reached 3.45 trillion KWh, a recorded 5.6% increase over the previous year. The annual report on China' Energy Development, pointing to the prospect for future energy demand, shows that in 2020, 2030 and 2050, China's total energy consumption of standard coal will climb to 3.5 billion, 4.2 billion and 5.0 billion tons respectively. In 2050, about 85% of the growth in energy demand can feed from fossil fuels, from nuclear power, and from hydropower. Only 30% of the remaining 15% of that growth in energy demand can be met the energy by non-hydro renewable energy resources, such as wind power, bio-energy, terrestrial solar power and tidal energy. That means that by 2050, despite China's continuing growth in energy production based on traditional energy areas, there is a considerable energy gap (approx. 10.5%), for which the state must look to such newer energy producing approaches as fusion and space power stations. 
The Chinese Academy of Engineering's cautionary report has shown that the fossil energy reserves in China, such as oil, coal and natural gas, will be exhausted in the next 15 years, 82 years and 46 years correspondingly. How to fix the perceived loss of traditional energy resources has become an important problem for China's government. The CAE report also raises the question of growing public concerns over higher fossil fuel prices. More recently, in a 2009 global environmental summit in Copenhagen, the Chinese government promised that by 2020 China's greenhouse gas emissions will be reduced to 40% compared with 2005. It suggests that the government believes that continuing to develop energy resources and environment protection are not internally inconsistent, and that low-carbon energy has a promising future in China. Why SPS is important for China Since 1968, when Dr. Peter Glaser proposed the first SPS scenario, the concept of solar power satellites has been under consideration. During those 40-plus years, the renewable energy requirement for electricity has been continuously going up. As one of the principal economies in the world, China is thirsty for energy to water its blooming industries. SPS is regarded as a reasonable path to energy production. Either from geostationary earth orbit (GEO) or in low earth orbit (LEO), this type of power system will have more direct access to the power of the sun. In analyzing the characteristics of SPS and space solar power applications, the China Academy of Space Technology (CAST) concludes that the advantages of SPS for China can be grouped into three relevant directions: sustainable economic and social development, disaster prevention and mitigation, and the retaining of qualified personnel and the cultivating of innovative talents. Sustainable development: With its population growth and rapid economic development, over the next 30 years China will become one of the most powerful and influential economies of the world. During this time, energy resources and environmental issues will be serious challenges for China. To avoid the grave consequences and to learn lessons drawn from others' mistakes, a sustainable development strategy will need to be adopted. This strategy can be expected to include renewable energy sources from outside earth to alter the heavily reliance on fossil fuels, a process that will contribute to world energy development and assure environment protection. The acquisition of space solar power will require development of fundamental new aerospace technologies, such as revolutionary launch approaches, ultra-thin solar arrays, on- orbit manufacture/assembly/integration (MAI), precise attitude control, in-situ resource utilization (ISRU) for deep space exploration and space colonial expansion. Since SPS development will be a huge project, it will be considered the equivalent of an Apollo program for energy. In the last century, America's leading position in science and technology worldwide was inextricably linked with technological advances associated with implementation of the Apollo program. Likewise, as China's current achievements in aerospace technology are built upon with its successive generations of satellite projects in space, China will use its capabilities in space science to assure sustainable development of energy from space. 

