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The lack of US commitment to Space Solar Power prevents us from addressing our energy needs

Snead 9 (Mike, Aerospace engineering @ AFIT, Lead structures engineer ASD, http://spacefaringamerica.net/2009/08/10/26--getting-behind-space-solar-power.aspx.aspx, DA 6/23/11, 8/10, OST)

America’s future energy security is at risk because insufficient emphasis has been placed on developing new sustainable energy supplies to replace oil, coal, and natural gas as these resources are depleted in the coming decades. Energy scarcity is a very real possibility that should not be easily dismissed. Current nuclear fission energy and terrestrial renewable energy sources (hydroelectric, geothermal, wind, ground solar energy, and land biomass converted fuels) lack the capacity, even under optimistic conditions, to meet growing U.S. energy needs—they are even inadequate to meet current U.S. needs. Public expectations that such green energy sources will easily replace oil, coal, and natural gas are creating a false sense of future American energy security that will only increase the potential of future energy scarcity. To provide baseload, dispatchable electrical power generation, space solar power is the only large-scale electrical power generation option, not currently being pursued, that is ready for commercial engineering development. The two primary alternatives—methane hydrates and advanced nuclear energy (e.g., fusion)—are not yet ready for commercial engineering development. A well-reasoned and executable U.S. energy policy must squarely address the need to aggressively develop new U.S. sustainable energy sources to avoid potential energy scarcity. A key element of the execution of this policy should be to start the commercial development of space solar power (SSP) as a hedge against potential future national energy scarcity 
Advantage 1 is Energy Independence –

SPS solves foreign energy dependence and greenhouse gas emissions

National Space Society 7 (October 2007, http://www.nss.org/legislative/positions/NSS-SSP-PositionPaper.pdf, p.1, accessed: 23 June 2011, JT)
The United States and the rest of the world need to find alternative sources of energy   besides fossil fuels. The National Space Society believes that one of the most important   long-term solutions for meeting those energy needs is Space Solar Power (SSP), which   gathers energy from sunlight in space and sends it to Earth. We believe that SSP can solve our energy and greenhouse gas emissions problems. Not just help, not just take a   step in the right direction; solve. SSP can provide large quantities of energy to each and   every person on Earth with very little environmental impact. The NSS recommends that   SSP be considered along with ground-based solar collectors and wind turbines as a safe,   renewable, and clean energy option.   Solar energy is routinely used on spacecraft today, and the solar energy available in   space is literally billions of times greater than we use today. The lifetime of the sun is an   estimated 4 to 5 billion years, making SSP a truly long-term energy solution.   Space solar power can have an extremely small environmental footprint, perhaps   competitive with ground-solar and wind, because with sufficient investments in space   infrastructure, the SSP can be built from materials from space with zero terrestrial   environmental impact. Only energy receivers need be built on Earth.    As Earth receives only one part in 2.3 billion of the sun's output, SSP is by far the largest   potential energy source available, dwarfing all others combined. Development cost and   time, of course, are considerable. This makes SSP a long-term solution rather than a   short-term stop-gap, although there are some intriguing near-term possibilities. In any   case, SSP can potentially supply all the electrical needs of our planet.   While electricity cannot power all our vehicles today, current hybrids will soon evolve   into plug-in hybrids which will, in part, use electric energy from the grid. As batteries   and fuel cells get better, the gasoline engine will play a smaller and smaller role in   transportation. There are huge markets for power in cell phones, hybrid vehicles and   laptops that can be expected to drive battery and fuel cell technology so that electricity   will eventually power the cars of tomorrow – but not unless we can generate enormous   quantities of clean electrical energy. 
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SPS solves global warming

Space Solar Power Workshop 11 (Georgia Institute of Technology, Silent Power, pg. 41-42, JT)
“Human activities are increasingly altering the Earth's climate.  These effects add  to natural influences that have been present over Earth's history.  Scientific  evidence strongly indicates that natural influences cannot explain the rapid  increase in global near-surface temperatures observed during the second half of  the 20th century.  Research indicates that increased levels of carbon dioxide will  remain in the atmosphere for hundreds to thousands of years.  It is virtually certain that increasing atmospheric concentrations of carbon dioxide and other  greenhouse gases will cause the global surface climate to be warmer.  “Human impacts on the climate system include increasing concentrations of  atmospheric greenhouse gases (e.g., carbon dioxide, chlorofluorocarbons and their  substitutes, methane, nitrous oxide, etc.), air pollution, increasing concentrations  of airborne particles, and land alteration.  A particular concern is that atmospheric  levels of carbon dioxide may be rising faster than at any time in Earth's history,  except possibly following rare events like impacts from large extraterrestrial  objects.  We can generate virtually unlimited clean baseload energy using Space Solar Power.  The  time has come to stop exacerbating climate change with inappropriate energy polices.  The  tools and technology are available today. 

Warming from fossil fuels causes extinction

Tickell 8 (Oliver, Environmental Researcher, The Guardian, August 11, http://www.guardian.co.uk/commentisfree/2008/aug/11/climatechange, JMB, accessed 6-23-11)
We need to get prepared for four degrees of global warming, Bob Watson told the Guardian last week. At first sight this looks like wise counsel from the climate science adviser to Defra. But the idea that we could adapt to a 4C rise is absurd and dangerous. Global warming on this scale would be a catastrophe that would mean, in the immortal words that Chief Seattle probably never spoke, "the end of living and the beginning of survival" for humankind. Or perhaps the beginning of our extinction.  The collapse of the polar ice caps would become inevitable, bringing long-term sea level rises of 70-80 metres. All the world's coastal plains would be lost, complete with ports, cities, transport and industrial infrastructure, and much of the world's most productive farmland. The world's geography would be transformed much as it was at the end of the last ice age, when sea levels rose by about 120 metres to create the Channel, the North Sea and Cardigan Bay out of dry land. Weather would become extreme and unpredictable, with more frequent and severe droughts, floods and hurricanes. The Earth's carrying capacity would be hugely reduced. Billions would undoubtedly die.  Watson's call was supported by the government's former chief scientific adviser, Sir David King, who warned that "if we get to a four-degree rise it is quite possible that we would begin to see a runaway increase". This is a remarkable understatement. The climate system is already experiencing significant feedbacks, notably the summer melting of the Arctic sea ice. The more the ice melts, the more sunshine is absorbed by the sea, and the more the Arctic warms. And as the Arctic warms, the release of billions of tonnes of methane – a greenhouse gas 70 times stronger than carbon dioxide over 20 years – captured under melting permafrost is already under way.  To see how far this process could go, look 55.5m years to the Palaeocene-Eocene Thermal Maximum, when a global temperature increase of 6C coincided with the release of about 5,000 gigatonnes of carbon into the atmosphere, both as CO2 and as methane from bogs and seabed sediments. Lush subtropical forests grew in polar regions, and sea levels rose to 100m higher than today. It appears that an initial warming pulse triggered other warming processes. Many scientists warn that this historical event may be analogous to the present: the warming caused by human emissions could propel us towards a similar hothouse Earth 
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SPS solves oil dependency, the economy, and competitiveness

Nansen 95 (Ralph, Pres. Solar Space Industries, National Space Society, http://www.nss.org/settlement/ssp/sunpower/sunpower09.html, accessed 6-24-11, CH)

Some of the very reasons for not developing the solar power satellite concept are also the best reasons to develop it. First of all, if we were to commit to its development it would give us national purpose. We would no longer be wondering what to do the next time we run short of oil or a megalomaniac threatens to take control of a major oil-producing nation. We would be concentrating on a single common goal—not a generalized wish for energy independence, but a specific solution. It would be a greater task than going to the moon in the 1960s, but it would focus the nation’s talents, its energies, and its imagination in much the same way as did that lofty accomplishment. It would challenge our young people to take their place in history building a future for themselves and their children. They would become known as a generation of visionaries who stood at the crossroads of history and chose the pathway of growth rather than stagnation.  It would utilize the talents of scientists, engineers, and companies who have been working on military hardware, which is no longer a number one priority with the ending of the cold war. It would develop a new high-level technological base, which is so important to a highly developed nation like the United States in order to maintain our competitive place in the world economy. It would create a massive number of jobs that would bring growth to our economy.  When the energy starts to flow from the sky it would bring a continuing stream of wealth into our country. We would no longer be dependent on foreign oil. We would no longer participate in the massive exploitation of the earth’s resources. We would eliminate the need to burn huge quantities of fossil fuels and thus reverse the deterioration of the earth’s atmosphere. It would dramatically extend the life of precious oil for use as a petrochemical and fuel for airplanes and ships, so it could last far into the future. It would build the infrastructure of space development, which would open the space frontier for massive commercial development. 

Economic collapse causes extinction
Bearden 2k (Lieutenant Colonel in the U.S. Army, www.cheniere.org/techpapers/Unnecessary%20Energy%20Crisis.doc) ET

Bluntly, we foresee these factors - and others { } not covered - converging to a catastrophic collapse of the world economy in about eight years. As the collapse of the Western economies nears, one may expect catastrophic stress on the 160 developing nations as the developed nations are forced to dramatically curtail orders. International Strategic Threat Aspects History bears out that desperate nations take desperate actions. Prior to the final economic collapse, the stress on nations will have increased the intensity and number of their conflicts, to the point where the arsenals of weapons of mass destruction (WMD) now possessed by some 25 nations, are almost certain to be released. As an example, suppose a starving North Korea launches nuclear weapons upon Japan and South Korea, including U.S. forces there, in a spasmodic suicidal response. Or suppose a desperate China - whose long range nuclear missiles can reach the United States - attacks Taiwan. In addition to immediate responses, the mutual treaties involved in such scenarios will quickly draw other nations into the conflict, escalating it significantly. Strategic nuclear studies have shown for decades that, under such extreme stress conditions, once a few nukes are launched, adversaries and potential adversaries are then compelled to launch on perception of preparations by one's adversary. The real legacy of the MAD concept is his side of the MAD coin that is almost never discussed. Without effective defense, the only chance a nation has to survive at all, is to launch immediate full-bore pre-emptive strikes and try to take out its perceived foes as rapidly and massively as possible. As the studies showed, rapid escalation to full WMD exchange occurs, with a great percent of the WMD arsenals being unleashed . The resulting great Armageddon will destroy civilization as we know it, and perhaps most of the biosphere, at least for many decades. 
SPS is key to economic and military leadership

Nansen 2k (Ralph, pres Solar Space Industries, September 7, testimony before subcommittee on Space and Aeronautics, http://www.nss.org/settlement/ssp/library/2000-testimony-RalphNansen.htm, accessed: 23 June 2011, JT)
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. 
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SPS is key to space leadership

National Security Space Office 7 (Report to the director, October 10, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf, p. 15-16, accessed: 24 June 2011, JT)
The Aerospace Commission recognized that Global U.S. aerospace leadership can only be  achieved through investments in our future, including our industrial base, workforce, long term  research and national infrastructure, and that government must commit to increased and  sustained investment and must facilitate private investment in our national aerospace sector.  The Commission concluded that the nation will have to be a space‐faring nation in order to be  the global leader in the 21st century—that our freedom, mobility, and quality of life will depend  on it, and therefore, recommended that the United States boldly pioneer new frontiers in  aerospace technology, commerce and exploration.  They explicitly recommended hat the  United States create a space imperative and that NASA and DoD need to make the investments necessary for developing and supporting future launch capabilities to revitalize U.S. space  launch infrastructure, as well as provide Incentives to Commercial Space.  The report called on  government and the investment community must become more sensitive to commercial  opportunities and problems in space.  Recognizing the new realities of a highly dynamic,  competitive and global marketplace, the report noted that the federal government is  dysfunctional when addressing 21st century issues from a long term, national and global  perspective.  It suggested an increase in public funding for long term research and supporting  infrastructure and an acceleration of transition of government research to the aerospace  sector, 
recognizing that government must assist industry by providing insight into its long‐term  research programs, and industry needs to provide to government on its research priorities.  It  urged the federal government must remove unnecessary barriers to international sales of  defense products, and implement other initiatives that strengthen transnational partnerships  to enhance national security, noting that U.S. national security and procurement policies  represent some of the most burdensome restrictions affecting U.S. industry competitiveness.    Private‐public partnerships were also to be encouraged.  It also noted that without constant  vigilance and investment, vital capabilities in our defense industrial base will be lost, and so  recommended a fenced amount of research and development budget, and significantly  increase in the investment in basic aerospace research to increase opportunities to gain  experience in the workforce by enabling breakthrough aerospace capabilities through  continuous development of new experimental systems with or without a requirement for  production.  Such experimentation was deemed to be essential to sustain the critical skills to  conceive, develop, manufacture and maintain advanced systems and potentially provide  expanded capability to the warfighter.  A top priority was increased investment in basic  aerospace research which fosters an efficient, secure, and safe aerospace transportation  system, and suggested the establishment of national technology demonstration goals, which  included reducing the cost and time to space by 50%.  It concluded that, “America must exploit  and explore space to assure national and planetary security, economic benefit and scientific  discovery. At the same time, the United States must overcome the obstacles that jeopardize its  ability to sustain leadership in space.”  An SBSP program would be a powerful expression of this  imperative. 
Leadership prevents global nuclear war

Khalilzad, ’95 Former RAND Fellow, Current US Ambassador 

[Zalmay, “Losing the Moment?” The Washington Quarterly, Vol. 18, No. 2, pg. 84, Spring, Lexis]

Under the third option, the United States would seek to retain global leadership and to preclude the rise of a global rival or a return to multipolarity for the indefinite future. 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.  
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Advantage 2 is China - 

Chinese oil demand is rapidly increasing  - this makes economic decline inevitable


Li 8 (Minqi, Chinese political economist, associate prof. @ U of Utah, Political Economy Research Institute, December, http://scholarworks.umass.edu/cgi/viewcontent.cgi?article=1158&context=peri_workingpapers, 6-27-11, SRF)

Despite these optimistic assumptions, between now and 2020, China will have to rely upon rapid increase in energy imports to sustain rapid economic growth.  From now to 2020, it is assumed that China’s energy imports will grow sufficiently rapidly so that China could maintain an annual economic growth rate of 8.5 percent.   Between 2000 and 2007, China’s energy consumption grew at an average annual rate of 10 percent.  Between 2007 and 2020, it is assumed that rapid improvements in energy efficiency allow China’s energy consumption growth to slow down to 3.9 percent a year.  Nevertheless, China’s energy imports will have to grow from 200 million metric tons of oil equivalent to nearly 600 million metric tons (and will keep growing if rapid economic growth continues).   China’s energy imports as a share of the rest of the world’s total production of fossil fuels would have to increase from 2.5 percent to 7 percent. 4   By comparison, the US energy imports in 2007 were about 700 million metric tons of oil equivalent.  Beyond 2020, it is assumed that China’s energy imports will account for 7.5 percent of the rest of the world’s fossil fuels production.   According to the World Bank (2008) measure of GDP and BP Statistical Review of World Energy, China’s current level of energy efficiency (measured by purchasing power parity of GDP per unit of primary energy consumption) is about $3.7 per kilogram of oil equivalent.   By comparison, the US energy efficiency is $5.9 per kilogram, Japan’s energy efficiency is $8.6 per kilogram, the German energy efficiency is $9.0 per kilogram, and the world average is $6.0 per kilogram.  In the current projection, it is assumed that China’s energy efficiency would more than triple and reach $13 per kilogram of oil equivalent by 2050.   According to the Annual Report of China’s Energy Development, the average physical efficiency of China’s energy system is about 36 percent (Cui, ed. 2008:332).  This result, if reliable, would suggest that China’s long-term energy efficiency potential at most would be about three times of the present level.  The above projection assumes that this potential would be more than fully exploited by 2050.  Figure 2 compares China’s projected energy efficiency with the historical energy efficiency performance of the world average as well as the world’s largest economies.   With energy supply and energy efficiency projected, one can then proceed to project economic growth, as GDP is simply the product of primary energy supply and energy efficiency.   Figure 2 presents China’s historical and projected economic growth rates from 1980 to 2050.   It is assumed that the Chinese economy will continue to grow at 8.5 percent a year until 2020.  After 2020, however, it is extremely unlikely that China’s energy imports from the rest of the world (excluding China) production of coal is projected to peak in 2018.  The rest of the world’s oil and gas production is derived by subtracting the projected China’s production from the projected total world production. 10 the world could grow any further.  As energy imports start to decline, economic growth rate plunges below 6 percent.    It turns out that the rapid growth of renewable energy and energy efficiency will fall far short of what is necessary to compensate the decline of fossil fuels.  Figure 1 shows that China’s total energy supply peaks around 2030 and declines at an accelerating pace from 2030 to 2050.   By 2050, the Chinese economy sinks into negative growth and permanent decline.   Could there be anything wrong with these projections?  The above assumptions are between optimistic and wildly optimistic.  The coal projection is based on the highest estimate of China’s remaining recoverable coal.  The oil and natural gas projections are fairly uncontroversial.  The hydro electricity is expanded to the limit.  Barring unexpected technological miracles, there is little scope for further expansion of nuclear electricity.  Both the renewable and energy efficiency projections are on the optimistic side.   Energy imports are allowed to grow to the point beyond which the rest of the world would be forced into energy starvation.  What else could one do to save China’s economic growth?   Therefore, it seems impossible to avoid the conclusion that the availability of energy resources is likely to impose an insurmountable limit to China’s future economic growth.  It is obvious that such a finding, if confirmed by the actual development of future events, will be of enormous significance for the global political and social development.  First of all, as the US imperialism has been in secular decline, many have expected or hoped that China would replace the US to become the next leader of the capitalist world system, leading a successful systemic reconstruction.  However, given the findings of this paper, by the mid-21st century, the Chinese economy will probably find itself in permanent decline (if not complete disintegration) and China will be in no position to lead the restructuring of the existing world system. 
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US development of SPS is key to preventing China’s energy demand from collapsing the economy and causing a Sino-US conflict over energy.

Dinerman 7 (Taylor, Senior Editor at the Hudson Institute’s New York office and has written on space and defense issues for the Wall Street Journal, National Review, and Ad Astra, "China, the US, and Space Solar Power." October 22nd, http://www.thespacereview.com/article/985/1, AD 6/27/11) AV
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. the In the near term 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.  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.  China, like its neighbors Japan and Korea, has a land shortage problem. This may seem odd when one looks at a map, but the highly productive industrial regions of China are confined to a limited coastal area. These areas also overlap with some of the nation’s most fertile agricultural lands. Conflicts caused by hard choices between land use for factories and housing and for food production are now common.  Building the rectennas at sea would help alleviate some of these disputes. China and its neighbors could compete to see who could build the most robust and cost-effective sea-based rectennas. They would also be able to export these large systems: a system that can survive the typhoons in the South China Sea can also handle the monsoons of the Bay of Bengal or the hurricanes of the Caribbean. 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. 
SPS 1AC

Sino-US war would escalate, causes extinction
Straits Times 2k (Straits Times, June, 25, 2000, No one gains in war over Taiwan] (PDNSS2115)
THE DOOMSDAY SCENARIO -THE high-intensity scenario postulates a cross-strait war escalating into a full-scale war between the US and China. If Washington were to conclude that splitting China would better serve its national interests, then a full-scale war becomes unavoidable. Conflict on such a scale would embroil other countries far and near and -horror of horrors -raise the possibilityof a nuclear war. Beijing has already told the US and Japan privately that it considers any country providing bases and logistics support to any US forces attacking China as belligerent parties open to its retaliation. In the region, this means South Korea, Japan, the Philippines and, to a lesser extent, Singapore. If China were to retaliate, east Asia will be set on fire. And the conflagration may not end there as opportunistic powers elsewhere may try to overturn the existing world order. With the US distracted, Russia may seek to redefine Europe's political landscape. The balance of power in the Middle East may be similarly upset by the likes of Iraq. In south Asia, hostilities between India and Pakistan, each armed with its own nuclear arsenal, could enter a new and dangerous phase: Will a full-scale Sino-US war lead to a nuclear war? According to General Matthew Ridgeway, commander of the US Eighth Army which fought against the Chinese in the Korean War, the US had at the time thought of using nuclear weapons against China to save the US from military defeat. In his book The Korean War, a personal account of the military and political aspects of the conflict and its implications on future US foreign policy, Gen Ridgeway said that US was confronted with two choices in Korea -truce or a broadened war, which could have led to the use of nuclear weapons. If the US had to resort to nuclear weaponry to defeat China long before the latter acquired a similar capability, there is little hope of winning a war against China 50 years later, short of using nuclear weapons. The US estimates that China possesses about 20 nuclear warheads that can destroy major American cities. Beijing also seems prepared to go for the nuclear option. A Chinese military officer disclosed recently that Beijing was considering a review of its "non first use" principle regarding nuclear weapons. Major-General Pan Zhangqiang, president of the military-funded Institute for Strategic Studies, told a gathering at the Woodrow Wilson International Centre for Scholars in Washington that although the government still abided by that principle, there were strong pressures from the military to drop it. He said military leaders considered the use of nuclear weapons mandatory if the country risked dismemberment as a result of foreign intervention. Gen Ridgeway said that should that come to pass, we would see the destruction of civilization. There would be no victors in such a war. While the prospect of a nuclear Annaggedon over Taiwan might seem  inconceivable, it cannot be ruled out entirely, for China puts sovereignty above everything else.
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Plan: The United States Congress should charter a corporation to build solar power satellites.
SSP is technologically feasible and can meet our energy needs

NSSO 8 (National Security Space Office, otrans.3cdn.net/38b615154ce6479749_p9m6bn37b.pdf,November 23, DA 6/23/11, OST)

Immensely Scalable — SSP can scale to provide the energy needs of the entire human civilization at America’s  standard of living.  Most other near-term renewable options are strictly limited in scalability.  As the NSSO report  states “A single kilometer-wide band of geosynchronous Earth orbit experiences enough solar flux in one year to  nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today.” o Safe Global Availability — Nuclear power technology cannot be safely shared with most of the countries on this  planet because of proliferation concerns. o Steady & Assured — SSP is a continuous, rather than intermittent, power source.  It is not subject to the weather, the seasons, or the day-night cycle. o No Fundamental Breakthroughs — SSP does not require a fundamental breakthrough in either physics or  engineering, such as those required by fusion. o Highly Flexible and Optimal for Export — SSP could enable America to become a net energy exporter.  We could be the world’s largest exporter of energy for the 21st and 22nd Centuries, and beyond.
Congressionally chartering SPS solves the economy and is the best method for building SPS

Preble 6 (Darel, Chair Space Solar Workshop GaTech, “How we must build space solar power: Sunsat Corporation,” 5-5, 6-26-11, SRF)

The best means to pursue the immense promise which SSP holds is the formation of a congressionally chartered public/private corporation — a cooperation between government and private enterprise. This is a well-understood path, used often in the past when America faced seemingly insurmountable problems. In 1862 the Transcontinental Railroad Act, which spanned North America with rail and telegraph, was enacted by Congress. The extremely successful COMmunications SATellite (Comsat) Act chartered in 1962 was such a public/private corporation. Just as COMSAT opened space for communication satellites, so a Sun Satellite (SunSat) Corporation Act can open space to power satellites. While Comsat was chartered to build commercial communications, SunSat would be chartered to build commercial power satellites to collect and transmit energy to electric power grids on earth. Forty some years after Comsat's charter, the space communications industry has revenue in excess of $100 Billion, which we now enjoy. Congress should, therefore, charter Sunsat Corp., with the single purpose of building and develop SSP. Like competing, and inadequate, terrestrial energy solutions, Sunsat Corp. would be given developmental subsidies, such as discounted space transportation access. A Lunar Development Authority and many opportunities would also be helpful. Let's take the brakes off space development!!    

SPS 1AC

Congressional charter guarantees the effective construction of SPS

SSPW 7 (Space Solar Power Workshop, Aerospace Engineering Department at the Georgia Institute of Technology, citing the SunSat Corporation Act, "How to Build a Space Solar Power System", December, http://www.sspi.gatech.edu/sunsat-how.pdf. AD 6/24/11) AV

(a) Policy The Congress declares that it is the policy of the United States to establish, in conjunction  and in cooperation with other countries, as expeditiously as practicable a commercial space  solar power satellite system, as part of environmentally enhanced and improved global  electric power generation and networks, which will be responsive to public needs and  national objectives, which will serve the growing electric power needs of the United States  and other countries, and which will contribute to world peace, understanding, harmony and  increased sustainable electric power generation and economic development. (b) Availability of electric power services These expanded electric power services are to be made available as promptly as possible  and are to be extended to provide electric power services to additional power grids at the  earliest practicable date. In effectuating this program, care and attention will be directed  toward providing such services to both economically less developed countries and areas and  those more highly developed; toward efficient, prudent and economical use of the electromagnetic frequency spectrum, and toward the reflection of the benefits of this new  technology in quality, reliability, and charges for such services. (c) Private enterprise; access; competition To facilitate the widest possible participation by private enterprise, United States  participation in the global system shall be in the form of a private corporation, subject to  appropriate governmental regulation. It is the intent of Congress that all authorized electric  power companies shall have nondiscriminatory access to the system; that maximum  competition be maintained in the provision of equipment and services utilized by the system;  that the private corporation created under this chapter be so organized and operated as to  maintain and strengthen competition in the provision of baseload or throttled electric power  services to national, international, public and private power grids; and that the activities of  the corporation created under this chapter and of the persons or companies participating in  the ownership of the corporation shall be consistent with the Federal antitrust and other trade  laws. (d) Domestic use; additional systems It is not the intent of Congress by this chapter to preclude the use of power satellite  systems for domestic or international energy companies or electric power companies where  consistent with the provisions of this chapter nor to preclude the creation of additional or  competing power satellite systems, if required to meet unique needs or if otherwise required  in the national interest.    (e) Low-cost commercial reusable space transportation systems It is the intent of Congress by this chapter to provide further directed support to the  establishment of this power satellite corporation such that low cost commercial reusable  space transportation systems are made available in concert with the need for high volumes  of freight which are essential to and characteristic of the advent of full scale construction of  power satellite systems. This support may take the form of launch subsidies, transportation  systems developmental assistance, tax relief, insurance, and developmental bond relief,  separately or in combination. (f) Demonstration Power Satellites It is the intent of Congress by this chapter to direct and support the design, development,  construction and operation of a demonstration power satellite as rapidly as possible. The  overall management of this work will be assumed by the power satellite corporation to be  formed by this Act.  This support may take the form of launch subsidies, transportation  systems developmental assistance, tax relief, insurance, and developmental bond relief,  separately or in combination. The principle purpose of this first power satellite is to improve  the understanding and practice of engineering and technology essential to building efficient  and reliable power satellites and related systems, including rectennas (receiving antennas).  Ownership and operation of two such completed demonstration power satellites shall be  with the power satellite corporation, although the rectenna shall be owned by the client  electric power company receiving the power satellite feed. The debt incurred by the power  satellite corporation for the development, design, and construction of two demonstration  power satellites shall be ten percentum of the total construction cost of the power satellites This debenture shall be repaid to the Congress over thirty years at a rate of 3% interest. A  developmental launch cost subsidy shall be provided for ten years in the amount of one half  of that portion of launch costs including insurance which exceeds $200./lb to Low Earth  Orbit (LEO). (g) Business Focus The power satellite corporation shall not be engaged in the development, construction, or  marketing of space transportation systems or photovoltaic (PV) conversion cells or systems,  except as directly required in support of corporations engaged in those businesses providing  for the power satellite corporation’s needs. Space transportation and PV systems shall be  purchased on the open market. (h) Reporting The power satellite corporation shall provide full reports on its work to Congress as well  as advisories concerning related topics of interest to Congress at six month intervals. The  cost of preparing these reports shall be considered part of the developmental design and  construction costs of the demonstration power satellites. 
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SPS solves conflicts caused by energy dependence

Dinerman 9 (Taylor, writer for The Space Review, The Space Review, September 15, http://www.thespacereview.com/article/1209/1, accessed: 24 July 2011, JT)
While politicians in the US and Europe debate the best way to ensure access to the International Space Station (ISS), a more profound lesson from the crisis is evident. The world can no longer afford to depend upon easily disrupted pipelines for critical energy supplies. The one that ran from Azerbaijan through Georgia to Turkey was, no doubt, an important factor in setting off the events of August 2008. In the future other pipelines, such as the one that may run from the coast of Pakistan to western China, may be just as important and as vulnerable as the one that runs through Georgia. Removing this kind of infrastructure from its central role in the world’s energy economy would eliminate one of the most dangerous motivations for war that we may face in the 21st century.  If the world really is entering into a new age of resource shortages—or even if these shortages are simply widely-held illusions—nations will naturally try their best to ensure that they will have free and reasonably priced access to the stuff they need to survive and to prosper. Some of the proposed regulations aimed at the climate change issue will inevitably make matters worse by making it harder for nations with large coal deposits to use them in effective and timely ways.  The coming huge increase in demand for energy as more and more nations achieve “developed” status has been discussed elsewhere. It is hard to imagine that large powerful states such as China or India will allow themselves to be pushed back into relative poverty by a lack of resources or by environmental restrictions. The need for a wholly new kind of world energy infrastructure is not just an issue involving economics or conservation, but of war and peace.  Moving a substantial percentage of the Earth’s energy supply off the planet will not, in and of itself, eliminate these kinds of dangers, but it will reduce them. Nations that get a large percentage of their electricity from space will not have to fear that their neighbors will cut them off from gas or coal supplies. The need for vulnerable pipelines and shipping routes will diminish. 
SPS is comparatively better than other sources of alternative energy

National Space Society 7 (October 2007, http://www.nss.org/legislative/positions/NSS-SSP-PositionPaper.pdf, p.2, accessed: 23 June 2011, JT)
While all viable energy options should be pursued with vigor, SSP has a number of   substantial advantages over other energy sources:   • Unlike oil, gas, ethanol and coal, SSP does not emit greenhouse gases.   • Unlike nuclear power plants, SSP will not produce hazardous waste, which   needs to be stored and guarded for hundreds of years.   • Unlike terrestrial solar and wind power plants, SSP can be available 24 hours a   day, 7 days a week in huge quantities. It works regardless of cloud cover,   daylight, or wind speed.   • Unlike nuclear power plants, SSP does not provide potential targets for terrorists.   • Unlike coal and nuclear fuels, SSP does not require environmentally problematic   mining operations.   • SSP will provide true energy independence for the nations that develop it,   thereby eliminating a major source of national competition for limited earthbased energy resources.   • SSP will not require dependence on other regions to meet our global energy   needs. 
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Terrestrial energy infrastructure guarantees war.  Only government support of solar power satellites solves.

Dinerman 8 (Taylor, The Space Review, September 15, http://www.thespacereview.com/article/1209/1)

It was a little more than a month ago when the crisis in the Caucasus erupted. It will be years before historians sort out exactly how it started, but no one can deny that it ended with a classic case of Russia using massive military force to impose its will on a tiny but bothersome neighbor. In any case this little war has shocked the international space industry in more ways than one.  While politicians in the US and Europe debate the best way to ensure access to the International Space Station (ISS), a more profound lesson from the crisis is evident. The world can no longer afford to depend upon easily disrupted pipelines for critical energy supplies. The one that ran from Azerbaijan through Georgia to Turkey was, no doubt, an important factor in setting off the events of August 2008.  Nations that get a large percentage of their electricity from space will not have to fear that their neighbors will cut them off from gas or coal supplies. In the future other pipelines, such as the one that may run from the coast of Pakistan to western China, may be just as important and as vulnerable as the one that runs through Georgia. Removing this kind of infrastructure from its central role in the world’s energy economy would eliminate one of the most dangerous motivations for war that we may face in the 21st century.  If the world really is entering into a new age of resource shortages—or even if these shortages are simply widely-held illusions—nations will naturally try their best to ensure that they will have free and reasonably priced access to the stuff they need to survive and to prosper. Some of the proposed regulations aimed at the climate change issue will inevitably make matters worse by making it harder for nations with large coal deposits to use them in effective and timely ways.  The coming huge increase in demand for energy as more and more nations achieve “developed” status has been discussed elsewhere. It is hard to imagine that large powerful states such as China or India will allow themselves to be pushed back into relative poverty by a lack of resources or by environmental restrictions. The need for a wholly new kind of world energy infrastructure is not just an issue involving economics or conservation, but of war and peace.  Moving a substantial percentage of the Earth’s energy supply off the planet will not, in and of itself, eliminate these kinds of dangers, but it will reduce them. Nations that get a large percentage of their electricity from space will not have to fear that their neighbors will cut them off from gas or coal supplies. The need for vulnerable pipelines and shipping routes will diminish.  This will not happen overnight. Gasoline, kerosene, and diesel are, weight for weight and volume for volume, by far the most effective transportation fuels, but they are going to be phased out over time in favor of such things as plug-in hybrids. The world is evolving away from oil-based transportation systems. It will probably take decades, but the process is now in motion.  John Mankins’ successful experiment, beaming power from Maui to the Big Island of Hawaii, is the first real data point we have (see “A step forward for space solar power”, The Space Review, this issue). Transmitting any amount of power over nearly 150 kilometers shows what can be done. Even more important is the fact that Mankins and his team were able to navigate the government’s regulatory maze in order to achieve their goal. Getting permission from the FCC, the FAA, as well as from the state and local governments is quite an accomplishment and shows that this technology can be shown to be safe.  If SSP were perceived as a “war avoidance” mechanism or technology, the investment logic changes. While most space solar power advocates believe that the basic technology already exists, the engineering challenges are huge, as are the capital requirements. Seen as a simple business proposition space solar power (SSP) is a long way from becoming a viable economic source of energy. It could be subsidized the way that wind power or terrestrial solar has been. Even with subsidies, it is hard to see that the private sector would pay for the development work due to the unknown technological risks and to the long time scale.  However, if SSP were perceived as a “war avoidance” mechanism or technology, the investment logic changes. The profit-seeking side of the private sector does not see its role as inflicting peace on an unstable and violent world. Traditionally that has been the role of governments, and in recent decades the so-called NGOs or non-profit sector.  Innovative financing propositions such as the idea that a government could promise to buy a certain amount of space-generated power at a set price may become attractive in the future. For the moment, however, governments, especially the US government, should concentrate on reducing the technological unknowns and setting the stage for future developments in the middle or end of the next decade.  The old Strategic Air Command’s motto was “Peace is our Profession”. This might be a good one for the emerging SSP industry. 
***Energy Independence Adv***

SPS Solves – US Energy
SSP is technologically feasible and solves US energy needs

Snead 7 (Mike, Aerospace engineering @ AFIT, Lead structures engineer ASD, http://spacefaringamerica.net/2007/10/07/15--space-solar-power-and-americas-energy-future-part-1.aspx, DA 6/23/11, 10/7, OST)

The advantages of SSP are that its fundamental source of energy — sunlight — is renewable, is of high quality, is constantly available, is available in sufficient magnitude to meet U.S. energy needs, and is readily exploitable (once the necessary spacefaring logistics infrastructure is established). (The only other examples that come to mind are breeder nuclear reactors that produce more nuclear fuel than is consumed and wide-scale geothermal energy. In the future, nuclear fusion or matter-anti-matter power plants may also become fundamental energy sources.)   When first studied in the 1970's, the technologies of the SSP satellite components, as well as the spacefaring logistics infrastructure needed to assembly and operate the SSP system, were too immature. (See SA blog 9 for a discussion of technology maturity.) Four decades of technology advancement, both with respect to the satellites and the enabling spacefaring logistics infrastructure, indicate that such a reassessment is now very timely as the U.S. struggles to implement an effective long-term energy policy. 

US SSP key to American energy security  

Snead 7 (Mike, Aerospace engineering @ AFIT, Lead structures engineer ASD, http://spacefaringamerica.net/2007/10/07/15--space-solar-power-and-americas-energy-future-part-1.aspx, DA 6/23/11, 10/7, OST)

In today's increasingly energy-demanding world, freedom of access to readily exploitable energy is very important. Since the end of the Cold War with the former Soviet Union, a primary objective of U.S. and allied military capabilities has been to enable the national competition for energy resources to be undertaken at the commercial and diplomatic level without conflict or the credible threat of conflict by others.   In 2006, Colonel Michael J. Hornitschek of the United States Air Force (USAF) completed a masters program of study at the Air Force's Air University. His thesis, War Without Oil: A Catalyst for True Transformation, was published at an Occasional Paper by the Air University. It focused on the dilemma facing the United States (and the military) with respect to its dependency on non-renewable energy and non-U.S. sources of energy.   Last spring, this paper was brought to the attention of Major General James B. Armor, Jr., (USAF), director of the DOD National Security Space Office (NSSO). Recognizing the importance of the issues raised in the paper, General Armor directed that the NSSO assess these issues focusing on SSP. Lt. Colonel Michael "Coyote" Smith (now Colonel select) was given this assignment. (See Wired blog entry.) Due to the short response time and the unique nature of the information being addressed, Colonel Smith undertook a non-standard approach to conduct the assessment. He created an informal working relationship with the Space Frontier Foundation and used their resources to organize an internet working group to conduct the assessment.   Over 100 people participated in the SSP study through contributed support. The vision of the study was: "Security in the form of clean energy independence for America, its Allies, and the World." The results of these efforts were reported at the Breckenridge Conference. According to Colonel Smith's September 15 announcement on the Space Frontier Foundation blog site, an interim report is planned for release in October at the National Press Club through an event hosted by the National Space Society.
SPS Solves – US Energy
SPS solves foreign energy dependence and greenhouse gas emissions

National Space Society 7 (October 2007, http://www.nss.org/legislative/positions/NSS-SSP-PositionPaper.pdf, p.1, accessed: 23 June 2011, JT)
The United States and the rest of the world need to find alternative sources of energy   besides fossil fuels. The National Space Society believes that one of the most important   long-term solutions for meeting those energy needs is Space Solar Power (SSP), which   gathers energy from sunlight in space and sends it to Earth. We believe that SSP can solve our energy and greenhouse gas emissions problems. Not just help, not just take a   step in the right direction; solve. SSP can provide large quantities of energy to each and   every person on Earth with very little environmental impact. The NSS recommends that   SSP be considered along with ground-based solar collectors and wind turbines as a safe,   renewable, and clean energy option.   Solar energy is routinely used on spacecraft today, and the solar energy available in   space is literally billions of times greater than we use today. The lifetime of the sun is an   estimated 4 to 5 billion years, making SSP a truly long-term energy solution.   Space solar power can have an extremely small environmental footprint, perhaps   competitive with ground-solar and wind, because with sufficient investments in space   infrastructure, the SSP can be built from materials from space with zero terrestrial   environmental impact. Only energy receivers need be built on Earth.    As Earth receives only one part in 2.3 billion of the sun's output, SSP is by far the largest   potential energy source available, dwarfing all others combined. Development cost and   time, of course, are considerable. This makes SSP a long-term solution rather than a   short-term stop-gap, although there are some intriguing near-term possibilities. In any   case, SSP can potentially supply all the electrical needs of our planet.   While electricity cannot power all our vehicles today, current hybrids will soon evolve   into plug-in hybrids which will, in part, use electric energy from the grid. As batteries   and fuel cells get better, the gasoline engine will play a smaller and smaller role in   transportation. There are huge markets for power in cell phones, hybrid vehicles and   laptops that can be expected to drive battery and fuel cell technology so that electricity   will eventually power the cars of tomorrow – but not unless we can generate enormous   quantities of clean electrical energy. 
SPS is key to solving energy crises

Collins 95 (Patrick, research fellow@Tokyo University, December, Equatorial Times, No. 1, http://www.spacefuture.com/power/equatorialtimes/1.shtml, accessed: 24 July 2011, JT)
Humans are going to need enormous amounts of electric power in coming decades. Within 50 years the world population is expected to double, while economic growth will continue around the world, especially in the poorer countries. But existing power sources already face serious problems. They are limited; they are polluting; they are dangerous. So 50 years from now, 100 years from now, where is our power going to come from? Nobody knows. And so we believe that new large-scale possibilities should be studied further.  The solar energy that reaches the Earth is about 10,000 times total human energy production today, and the energy available in near-Earth space is limitless. Research is being done on many different ways of using solar power economically on Earth, and many of these will be successful. 
SPS is key to energy dependence

Collins 97 (Patrick, research fellow@Tokyo University, June, Equatorial Times, No. 4, http://www.spacefuture.com/power/equatorialtimes/4.shtml, accessed: 24 June 2011, JT)
As more and more countries achieve rapid economic growth, the demand for energy, and particularly for electricity, increases. Even if the rich countries reduce their demand, global demand for electricity may grow by as much as 10 times over the coming century. So there is a clear need to develop new large-scale, clean sources of electricity.  In many of the more industrialized countries nuclear power now plays a significant role, and it receives the great majority of energy research funding. But as a candidate to become the major source of energy over the next century it is very unappealing. It is the source of the most toxic and long-lived pollution in the world, and the fact that it produces the material for nuclear weapons would be politically very destabilising.  By contrast, SPS, of which the potential contribution is unlimited, and which faces no pollution or political problems, receives almost no funding - not even as much as 1/1000 of the funding that nuclear power has received around the world. The reason for this is not because cost benefit analysis shows SPS to be unattractive. The major problem facing SPS is not technical, environmental, social or economic - but institutional. 
SPS Solves – Energy
Only SPS can solve the energy demands of the world

Snead 8 (Mike, Aerospace engineering @ AFIT, Lead structures engineer ASD, http://spacefaringamerica.net/2008/12/14/25--space-solar-power-and-americas-energy-future-part-6.aspx, DA 6/23/11, 12/14, OST)

Closing the U.S.’s and the world’s significant shortfalls in dispatchable electrical power will require substantial additional generation capacity that can only be addressed through the use of space solar power. Because of the substantial shortfall in needed 2100 fuels production, producing even more sustainable fuels to burn as a replacement for oil, coal, and natural gas to generate the needed additional electrical power is not practical. As a result, additional baseload electrical power generation capacity must be developed. The remaining potential sources of dispatchable electrical power generation are advanced nuclear energy and space solar power. While advanced nuclear energy certainly holds the promise to help fill this gap, fulfilling its promise has significant challenges to first overcome. Demonstrated safety; waste disposal; nuclear proliferation; fuel availability; and, for fusion and some fission approaches, required further technology development limit the ability to project significant growth in advanced nuclear electrical power generation. Space solar power (SSP)—involving the use of extremely large space platforms (20,000 or more tons each) in geostationary orbit (GEO) to convert sunlight into electrical power and transmit this power to large ground receivers—provides the remaining large-scale baseload alternative. Relying on SSP would require 1,854 5-GWe SSP systems to eliminate the world’s shortfall in needed 2100 dispatchable electrical power generation capacity. Of these, 244 SSP systems would be used to eliminate the U.S. shortfall in needed 2100 dispatchable electrical power generation capacity. The following two charts summarize this paper’s projection of the potential contribution of SSP in meeting the U.S.’s and the world’s dispatchable electrical power generation needs in 2100.
SSP key to solve energy scarcity

Snead 9 (Mike, Aerospace engineering @ AFIT, Lead structures engineer ASD, http://spacefaringamerica.net/2009/08/10/26--getting-behind-space-solar-power.aspx.aspx, DA 6/23/11, 8/10, OST)

America’s future energy security is at risk because insufficient emphasis has been placed on developing new sustainable energy supplies to replace oil, coal, and natural gas as these resources are depleted in the coming decades. Energy scarcity is a very real possibility that should not be easily dismissed. Current nuclear fission energy and terrestrial renewable energy sources (hydroelectric, geothermal, wind, ground solar energy, and land biomass converted fuels) lack the capacity, even under optimistic conditions, to meet growing U.S. energy needs—they are even inadequate to meet current U.S. needs. Public expectations that such green energy sources will easily replace oil, coal, and natural gas are creating a false sense of future American energy security that will only increase the potential of future energy scarcity. To provide baseload, dispatchable electrical power generation, space solar power is the only large-scale electrical power generation option, not currently being pursued, that is ready for commercial engineering development. The two primary alternatives—methane hydrates and advanced nuclear energy (e.g., fusion)—are not yet ready for commercial engineering development. A well-reasoned and executable U.S. energy policy must squarely address the need to aggressively develop new U.S. sustainable energy sources to avoid potential energy scarcity. A key element of the execution of this policy should be to start the commercial development of space solar power(SSP) as a hedge against potential future national energy scarcity 
SPS Solves - Energy

SPS provides an unlimited supply of renewable energy

National Security Space Office 7 (Report to the director, October 10, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf, p. 13, accessed: 23 June 2011, JT)

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. 
SPS Solves - Tech
SSP solves energy demand and is technologically feasible 

NSSO 8 (National Security Space Office, otrans.3cdn.net/38b615154ce6479749_p9m6bn37b.pdf,November 23, DA 6/23/11, OST)

Immensely Scalable — SSP can scale to provide the energy needs of the entire human civilization at America’s  standard of living.  Most other near-term renewable options are strictly limited in scalability.  As the NSSO report  states “A single kilometer-wide band of geosynchronous Earth orbit experiences enough solar flux in one year to  nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today.” o Safe Global Availability — Nuclear power technology cannot be safely shared with most of the countries on this  planet because of proliferation concerns. o Steady & Assured — SSP is a continuous, rather than intermittent, power source.  It is not subject to the weather, the seasons, or the day-night cycle. o No Fundamental Breakthroughs — SSP does not require a fundamental breakthrough in either physics or  engineering, such as those required by fusion. o Highly Flexible and Optimal for Export — SSP could enable America to become a net energy exporter.  We could be the world’s largest exporter of energy for the 21st and 22nd Centuries, and beyond.
SPS Key
SPS works and solves energy dependence better than any other source of energy.

Space Ref 8 (December 6, http://www.spaceref.com/news/viewsr.html?pid=30044, accessed: 24 June 2011, JT)
SSP has Significant Long-Term Advantages: SSP is unusual among renewable energy options as it satisfies all of the following criteria: Immensely Scalable -- SSP can scale to provide the energy needs of the entire human civilization at America's standard of living. Most other near-term renewable options are strictly limited in scalability. As the NSSO report states "A single kilometer-wide band of geosynchronous Earth orbit experiences enough solar flux in one year to nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today." Safe Global Availability -- Nuclear power technology cannot be safely shared with most of the countries on this planet because of proliferation concerns. Steady & Assured -- SSP is a continuous, rather than intermittent, power source. It is not subject to the weather, the seasons, or the day-night cycle. No Fundamental Breakthroughs -- SSP does not require a fundamental breakthrough in either physics or engineering, such as those required by fusion. Highly Flexible and Optimal for Export -- SSP could enable America to become a net energy exporter. We could be the world's largest exporter of energy for the 21st and 22nd Centuries, and beyond. 
SPS is key to solving energy dependence

Bova 8 (Ben, pres emeritus of National Space Society, October 12, http://www.washingtonpost.com/wp-dyn/content/article/2008/10/10/AR2008101002450.html, accessed: 24 July 2011, JT)

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. 
High energy consumption now causes warming—SPS solves best

Collins et al 4 (Patrick, co-founder of Space Future Consulting & space expert, 4th International Conference on Solar Power,  July, http://adsabs.harvard.edu/full/2004ESASP.567...29Z, accessed 6-26-11, CH)
Growth of mankind with cumulative degree of industrialization will desirably lead to increased living standards for the whole population on earth. Affiliated to this goal of social development is a minimum level of energy consumption. Today more than two billion people have no access to electricity. This people do not directly participate in the consumption of energy. In 2030 some eight billion people will be part of mankind. Eight million individuals with a basic right on housing, food, education, health care, job etc. In opposite to mankind's desired goal of social development stands the limitation of natural resources and especially the limited ability of atmosphere to absorb increasing amounts of greenhouse gases. Thus the increasing need for energy can not be met by fossil sources for the compelling need of climate protection. Greenhouse warming is a well-accepted fact within the scientific community and the knowledge is broadly accepted and published. Not so with the tact that world oil production is close to its maximum and possibly will decline already in the very near future. More and more it becomes obvious that today's oil and gas dominated economy is at its peak. This is associated with growing energy dependence on a decreasing number of countries that own the resources. Thus, the look for future energy sources has to meet two demands: it must be greenhouse gas neutral and it has to be available even in a long perspective. Renewable energies have the potential to meet these challenges. Thereby, great progresses have been made in the field of solar energy technologies since the I960ies. Compared to terrestrial solar power systems, space based solar power systems achieve higher power conversion efficiencies, Outside the earth's atmosphere solar irradiation is significantly higher compared to the earth's surface. In space based solar energy systems the energy may be transmitted to Earth by means of microwave beam or a laser. 

SPS Key

SPS solves—steps away from electric power and won’t hurt the environment
Collins et al 2k (Patrick, co-founder Space Future Consulting, Elsevier, 5/16, http://www.spacecanada.org/docs/report-of-workshop-on-clean-and-inexhaustible-sbsp.pdf, accessed 6-26-11, CH)
Humanity is now facing a major environmental crisis, and it is widely recognized that we must reduce CO; emissions, especially from electric power stations. However, worldwide energy demand is growing so quickly that we need to investigate and develop new clean energy sources as soon as possible. The SSP is a unique and promising candidate for future electricity generation that could help satisfy the ever-increasing demand for energy without destroying the environment. Recent NASA studies have indicated the feasibility for SSP to deliver power as cheaply as terrestrial power stations in the foreseeable future, an idea once dismissed as unrealistic "science fiction". At this workshop, Solar Power Satellite (SPS) was discussed as an opportunity for mutually beneficial collaboration between industrialized and developing countries. 

Energy demand threatens climate change—SPS solves best
Collins et al 2k (Patrick, co-founder Space Future Consulting, Space Policy, 5/16, http://www.spacecanada.org/docs/report-of-workshop-on-clean-and-inexhaustible-sbsp.pdf, accessed 6-26-11, CH)
Energy demand in the world, especially in developing countries, is growing rapidly. Fossil fuels, presently the dominant source of primary energy, present significant problems. The most critical concern is over the risk of significant environmental damage stemming from the use of these fuels. Environmental impacts include local and regional pollution, and the threat of global climate change due to the emission of various greenhouse gases, particularly in electric power generation. Oil and natural gas will, toward the middle of the next century, become increasingly expensive and, eventually, sufficiently scarce to create noticeable shortages. Coal supplies are sufficient for many years, but, of all fossil fuels, coal releases the most carbon as a ratio to energy provided. Some mitigation in the impact of fossil fuel use can be achieved by an increase in efficiency of use. Furthermore, there is some prospect of using fossil fuels without venting combustion products into the atmosphere. However, the technology for this is daunting and needs to become more economically feasible before it can be seriously considered. Hence, neither of these avenues should be relied upon as a solution within the next several decades. Therefore, there is an urgent need to develop new, clean energy sources. SSP is a promising candidate for future baseload electricity supply that could contribute to the growing worldwide demand for high-quality energy. The environmental impacts associated with SSP and wireless power transmission that will convey it to the markets on Earth, are believed to the minimal, especially in comparison with most of the present sources of baseload electric power. Recent studies in the United States have indicated the feasibility for SSP to provide electric power at prices that in the not-distant future will be competitive with alternative sources. Further studies and a substantial amount of research and development will be needed to validate this approach to meet the world’s energy needs. 
SPS solves energy needs-no atmosphere, nights, or weather

Fan Martin Wu and Mok 11 (William, Harold, James, and Brian, graduate students at Caltech, Caltech, 6-2, http://www.pickar.caltech.edu/e103/Final%20Exams/Space%20Based%20Solar%20Power.pdf, 6-23-11, SRF)

Unlike traditional sources of energy such as oil, gas and coal (the fossil fuels), SBSP doesn’t involve the burning of fossil fuels, which have been shown to cause severe environmental problems and global warming. SBSP is also more efficient than traditional solar power, as sunlight is almost five and a half times as strong in space than it is on the surface of the earth [1], as it does not have to interact with the atmosphere, weather, and day/night cycles. Space based solar power would be able to run almost continuously, with  only short periods of time (of at most 75 minutes during the equinoxes [2]) when a  satellite would be in the Earth’s shadow.

Impacts - Energy/Prolif

SPS solves energy dependence and proliferation from nuclear energy

National Security Space Office 7 (Report to the director, October 10, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf, p. 13-14, accessed: 23 June 2011, JT)
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. 
Impacts - Competitiveness

SPS is key to energy independency and U.S. competitiveness

Nansen 2k (Ralph, pres Solar Space Industries, September 7, testimony before subcommittee on Space and Aeronautics, http://www.nss.org/settlement/ssp/library/2000-testimony-RalphNansen.htm, accessed: 23 June 2011, JT)
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. 
Impacts - Energy Conflict

SPS solves conflicts caused by energy dependence

Dinerman 9 (Taylor, writer for The Space Review, The Space Review, September 15, http://www.thespacereview.com/article/1209/1, accessed: 24 July 2011, JT)
While politicians in the US and Europe debate the best way to ensure access to the International Space Station (ISS), a more profound lesson from the crisis is evident. The world can no longer afford to depend upon easily disrupted pipelines for critical energy supplies. The one that ran from Azerbaijan through Georgia to Turkey was, no doubt, an important factor in setting off the events of August 2008. In the future other pipelines, such as the one that may run from the coast of Pakistan to western China, may be just as important and as vulnerable as the one that runs through Georgia. Removing this kind of infrastructure from its central role in the world’s energy economy would eliminate one of the most dangerous motivations for war that we may face in the 21st century.  If the world really is entering into a new age of resource shortages—or even if these shortages are simply widely-held illusions—nations will naturally try their best to ensure that they will have free and reasonably priced access to the stuff they need to survive and to prosper. Some of the proposed regulations aimed at the climate change issue will inevitably make matters worse by making it harder for nations with large coal deposits to use them in effective and timely ways.  The coming huge increase in demand for energy as more and more nations achieve “developed” status has been discussed elsewhere. It is hard to imagine that large powerful states such as China or India will allow themselves to be pushed back into relative poverty by a lack of resources or by environmental restrictions. The need for a wholly new kind of world energy infrastructure is not just an issue involving economics or conservation, but of war and peace.  Moving a substantial percentage of the Earth’s energy supply off the planet will not, in and of itself, eliminate these kinds of dangers, but it will reduce them. Nations that get a large percentage of their electricity from space will not have to fear that their neighbors will cut them off from gas or coal supplies. The need for vulnerable pipelines and shipping routes will diminish. 
Impacts – Econ
Dependence on oil kills the economy

Kreutzer 8 (David, energy economics@Heritage, October 1, http://www.heritage.org/Research/Reports/2008/10/The-Economic-Case-for-Drilling-Oil-Reserves, accessed: 25 June 2011, JT)

The past several years have seen a dramatic increase in the price of petroleum and petroleum products. The price of petroleum doubled in the past year, though it has eased in the past two months. The resulting increases in gasoline, diesel fuel, and heating oil prices directly impact household budgets while reducing jobs and income. For example, the EPA estimates that a typical light vehicle travels 12,000 miles per year and averages about 20 miles per gallon.[1] Doing the math indicates that the typical vehicle uses about 600 gallons per year. Further, the Department of Transportation data show that the average household owns nearly two cars.[2] Therefore, the cost to the average household of a $1 per gallon price increase is about $1,100 per year. But the damage to the economy does not stop there. Higher petroleum prices squeeze the production side of the economy from both the demand and the cost directions. Consumers' demand for output drops as they divert expenditures from other items to gasoline and heating oil. In addition, petroleum products are used to produce and distribute many goods and services. Faced with these higher costs, producers try to raise their prices. But the lower demand prevents the prices from rising enough to completely offset cost increases. This leads to production cuts and, therefore, lower employment. In turn, these conditions put downward pressure on wages and salaries. The effect of high petroleum prices in the U.S. is a weaker economy; the cause of the high petroleum prices is a change in supply and demand. In the past decade, worldwide demand for petroleum has grown faster than supply and has virtually erased spare capacity. With over 5 million barrels per day as recently as 2002, spare capacity has dropped below 2 million barrels per day in the past couple of years. When supply is pushed up against its capacity constraints, as it is now, additional demand in one part of the world can be met only with demand reductions elsewhere. 
Energy independence creates a stable economy

Willford 11 (Sam, staff writer for Economy in Crisis, February 10, http://www.economyincrisis.org/content/oil-dependence-threatens-economic-stability, accessed: 26 June 2011, JT)

We cannot continue to let our nation and economy be held hostage by a volatile oil market. Supply side shocks and disruptions cannot be planned, which threatens constant uncertainty (and thus higher prices). The cost of energy isn't even factored into government inflation reports, which affects cost of living increases for government employees and Social Security benefits. Oil is also one of the leading contributors to our trade deficit. In 2008, when prices were above $140 a barrel, oil imports made up nearly half of the value of our trade deficit. Obviously, assaulting this issue would go a long way toward creating balanced trade in this nation. As we continue to send money overseas, our money is no longer staying in America to support domestic industries. 
Energy dependence creates an unstable economy

Conraria & Wen 7 (Luis, NEPI economic policies research unit, Yi, federal reserve bank of St. Louis, July 30, http://research.stlouisfed.org/wp/2006/2006-060.pdf, accessed: 26 June 2011, JT)

This paper claims that reliance on foreign energy has another potentially important effect on economic activity and destabilizes the economy by increasing its likelihood of indeterminacy,  hence making the economy more susceptible to fluctuations driven by self-fulfilling expectations. Economic data show that energy imports account for a significant fraction of total costs  in domestic production for industrial countries. For example, Table 1 shows that the cost  shares of imported energy can be as high as 16% of a country’s GDP.  1 We argue that cost  share of foreign energy as high as indicated in Table 1 can easily make an otherwise stable  economy susceptible to sunspots-derive fluctuations. 
Impacts – Econ 
Oil independence solves the economy, terrorism, the war on terror, and oil wars

Securing America’s Future Energy 10 (April 16, http://www.secureenergy.org/sites/default/files/155_Briefing-OilDependence.pdf, accessed: 26 June 2011, JT)

America’s Oil Dependence  Oil is the lifeblood of the American economy, providing more than 40 percent of all energy consumed in   the United States and 97 percent of the energy used for transportation.  1  Increasing Reliance on the Middle East  The world will increasingly depend on Middle East OPEC nations to supply the oil needed to meet future   demand—which is expected to grow to 110 million barrels per day (mbd) by 2025.  2  A National Imperative  Oil dependence endangers U.S. economic and national security. In addition to hundreds of billions of dollars   each year in direct costs, oil dependence feeds the growth of Islamist terrorism; provides vast amounts   of money to unstable, undemocratic governments; increases the likelihood of international conflict; puts   American troops in harm’s way; and exposes Americans to the risk of severe economic dislocation. For   example:  > Al Qaeda has targeted and continues to target oil infrastructure as a way of “bleeding” the U.S. economy. Numerous key chokepoints along the oil supply and distribution chain are predisposed to accidents,   piracy, or terrorism, and the effects of a major attack at one of these points could devastate the global   economy.  > Oil’s influence on U.S. foreign policy puts considerable leverage in the hands of hostile powers and   undemocratic regimes and weakens our capacity to prevail in the war on terrorism.  > Growing demand for oil could heighten geopolitical tensions and spark international conflict.  > Transfers of national wealth to foreign oil producers account for approximately one-third of the U.S.   current account deficit, which soared to $792 billion in 2005.  3  > Terrorism, natural disasters, and numerous other plausible events could interrupt global supplies and   send prices sharply higher, threatening the stability of the global economy.  History provides ample evidence of the potential economic consequences of oil dependence. At best,  short term measures offer limited protection against the effects of oil supply disruptions, but there are  long-term policy options available that would significantly reduce our exposure to the tremendous costs  and potentially devastating effects of oil dependence. It is these long-term reforms that must be implemented to improve U.S. economic and national security 
Energy independence is key to creating a stable economy

Thames 11 (Bill, staff officer@U.S. Special Operations Center, February 3, http://www.au.af.mil/au/aunews/archive/2010/0519/0519Articles/Oil0519.pdf, accessed: 26 June 2011, JT)

Economically, dependence on foreign oil is depleting national wealth.  Between 1990 and 2008 the price   per barrel of oil increased 380% from $19.75 to $94.97.  3  During that time the price of oil outpaced   inflation by 316%. This can also be seen in the U.S. trade deficit. As shown in Figure 3, as we import more oil our trade   deficit rises accordingly. In 2008 imported oil accounted for 41% of the trade deficit. This growth means   that Americans are spending a greater percentage of their income to buy oil. For the last forty years the   price of oil and the need to reduce our foreign dependence has been discussed. During this time our   annual dependence on foreign oil has grown from 1.1 billion barrels to 4 billion barrels per year. In essence, we are slowly getting poorer and losing purchasing power while the countries that supply our oil   are getting richer and gaining purchasing power. Without change this trend will accelerate. Worldwide demand for oil will increase. The Energy Information Administration (EIA) predicts that the   world’s demand for energy in 2030 will be 33% greater than current levels.  6  The majority of this increase   will be driven by the demands of the developing countries, China and India in particular. Figure 4 shows   the predicted worldwide energy requirements in the year 2030. The energy needs for the developed   nations are predicted to increase by 10% over the next 20 years, while the energy needs for the   developing nations are predicted to increase by 50%. This should not be surprising. The Western   countries are developed, have built roads, highways and bridges; our infrastructure is in place and merely   requires maintenance. Many of the developing nations are just starting to expand and build infrastructure   required for modern society, and this will have a profound effect on the world. Even if the Western   nations simply maintain our society, the worldwide demand for energy will grow. Much of this new energy will come in the form of liquid fuels, mainly oil, as shown in Figure 5.  7  The   world oil supply is finite and becoming more expensive to extract from the earth. The basic laws of   economics suggest that as worldwide demand increases, the price will increase. As the price of oil   increases, the transfer of Western wealth to the oil producing nations will accelerate. 
Impacts – Econ
Energy dependence ensures an unstable economy

Ross 8 (Daveed, dir. Center for the Study of Terrorist Radicalization, May 2, http://www.daveedgr.com/news/the-high-cost-of-oil-dependence/, accessed: 26 June 2011, JT)

While economists debate whether the U.S. is officially in a recession, nobody can seriously dispute the country’s weakened economic situation. It is not difficult to recognize that high energy prices are a primary driver: indeed, it would be shocking if oil prices could rise from around $50 a barrel in early 2007 to over $125 a barrel today without a significant economic impact. The U.S. depends on long supply lines to transport agriculture and all other products to consumers. Prices have been universally pushed upward as oil prices have risen.  Gal Luft, the executive director of the Institute for the Analysis of Global Security, noted in a March 20 op-ed for the Miami Herald that “the path to economic recovery will be compromised as long as America is dependent on imported oil to the degree that it is while oil continues to hover over $100 a barrel.” He explained:  At current oil prices, this country sends overseas $460 billion per year to finance the daily buying of 12 million barrels of imported oil. This amount of money is about the size of our defense budget and three times the size of the “economic stimulus” package recently passed by Congress. But the real economic impact of oil dependence is hidden to most Americans. Energy economist Milton Copulos … calculated last year that the grand total of all external costs associated with foreign oil dependence—including the cost of oil-related defense expenditures, amortized cost of supply disruptions, and lost economic activity and tax revenues—stands at $825 billion per year. 
Oil independence is key to a stable economy

Sullivan 9 (Bartholomew, Washington correspondent@Commercial Appeal, February 23, http://www.commercialappeal.com/news/2009/feb/23/fred-smith-dependence-foreign-oil-threatens-econom/, accessed: 26 June 2011, JT)

WASHINGTON — WASHINGTON -- After terrorism and the proliferation of weapons of mass destruction, the U.S. dependence on imported oil "represents the biggest single threat to our nation's economy and national security," FedEx CEO Frederick W. Smith told a National Press Club audience Monday.  Smith, speaking as a member of the Energy Security Leadership Council, laid out a plan to convert most ground transportation to electrical batteries powered by a grid energized by domestic sources like solar, nuclear, clean coal, natural gas, hydroelectric and wind power.   The leadership council, made up of senior business officials and retired military generals, made a series of recommendations to slow the dependence on foreign oil last year and released on Monday estimates of the savings in money and jobs such an approach would have.  Converting ground transport to electricity would increase jobs by 3 million more by 2050 than if the plan were not implemented, he said.  And he said the savings would prevent the kind of unsettling oil shocks that come from sudden supply reductions and price rises.  "$147 per barrel oil and $4-$5 per gallon gasoline are less than a year behind us. And if there is one thing I can absolutely guarantee you today, it is this: that was not the last oil shock we will ever see. Far from it.  "We cannot prevent oil price shocks. Events across the world, from terrorist attacks and cartel collusion to accidents and natural disasters, will continue to affect global petroleum prices, sometimes dramatically," he said. "In the past, that has been a recipe for disaster. We have seen five economic recessions since the early 1970s -- and each one of them was preceded by or was concurrent with a significant spike in oil prices." 
Energy dependence is key to solve economic collapse and resource wars

Moore 6 (Bill, staff writer at EV World, April 23, http://www.evworld.com/syndicated/evworld_article_1018.cfm, accessed: 26 June 2011, JT)

When I asked him what are the consequences economically on the nation of this $825 billion oil debt, he replied that it immediately means the elimination of 2.25 million jobs in America.  "It means jobs, it means investments, it means there are two and quarter million people who would otherwise be comfortably able to send their kids to college, own a home, feed their families, take a vacation once and a while, and they're not able to do so because of this enormous burden. The jobs that would be there for them are not there. It means that state and local governments lose tax revenue . It means that all up and down the line at every level of society there is an impact.  "And there is even a more serious impact, I think if we look at the long-term implications of this and why our foundation has been so adamant in promoting the development of alternatives. The simple fact is if you look at global demand and what's going to be required by 2025, there's not sufficient oil that could be discovered to take care of that. We simply can't meet demand from conventional sources. It's not possible.  "As a consequence, we could be faced with a Hobson's choice between economic collapse and global resource war if we don't do something and fairly quickly. The consequences of that sort of conflict would be incredible. We don't want to see that happen. 

Impacts – Econ
Dependency subjects the US economy to market manipulation which undermines economic dominance

Warld et al 9 (Charles, USAF General, CNA, May, http://www.cna.org/sites/default/files/Powering%20Americas%20Defense.pdf, accessed 6-24-11, CH)
The volatile fossil fuel markets have a major impact on our national economy, which in turn affects national security. Upward spikes in energy  prices—tied to the wild swings now common  in the world’s fossil fuel markets—constrict the  economy in the short-term, and undermine strategic planning in the long-term. Volatility is not  limited to the oil market: the nation’s economy is also wrenched by the increasingly sharp swings  in price of  natural gas and coal. This volatility  wreaks havoc with government revenue projections, making the task of  addressing strategic and  systemic national security problems much more  challenging. It also makes it more difﬁcult for  companies to commit to the long-term investments needed to develop and deploy new energy  technologies and upgrade major infrastructure. A signiﬁcant and long-lasting trade deﬁcit can  put us at a disadvantage in global economic competitions. In 2008, our economy paid an average of  $28.5 billion each month to buy foreign  oil [47]. This amount is expected to grow: while  oil prices wax and wane periodically, in the long  term, oil prices are trending upward [48]. This  transfer of  wealth means America borrows heavily from the rest of  the world, making the U.S.  dependent economically.

Impacts – Heg
Dependency compromises hegemony—we risk major concessions to suppliers that sacrifice US interests

Parthemore and Nagl 10 (Christine and John, Fellow and President, Center for a New American Security, September, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA529990&Location=U2&doc=GetTRDoc.pdf, p. 6, accessed 6-24-11, CH
The growing world demand for petroleum presents major geostrategic risks. High prices and  rising demand are a boon to major suppliers and  reserve holders such as Iran and Venezuela, which  are unfriendly to the United States. It also affects  the international behavior of rising powers such  as China, which is on a quest to secure access to  natural resources that is in turn expanding its  influence around the globe. In Mexico, one of the  top suppliers of petroleum to the United States,  pipelines serve as an increasingly attractive target  for dangerous cartels to fund activities that could  undermine the Mexican government, destabilize  the region and decrease U.S. homeland security.4 American foreign policy itself has been colored by  its growing petroleum demands since the 1970s  oil crises and subsequent declaration of the Carter  doctrine, which stipulated that the United States  would consider threats to the Persian Gulf region  threats to its “vital interests” due to the strategic  importance of its petroleum reserves.5 Dependence on petroleum for 94 percent of transportation fuel is also a dangerous strategic risk for  the United States given the leverage oil can provide  to supplier countries. Many European allies have  experienced such leverage in action with Russia  periodically threatening to reduce or cut off natural gas exports to countries highly reliant on their  supplies (and in some cases carrying through with  these threats). Similarly, national oil companies  and OPEC can choose to increase or decrease their  production rates to drive changes in the market.  The more the United States reduces its dependence  on petroleum, the better it can hedge against petroleum suppliers exerting political leverage over U.S.  interests, including in times of crisis. 
Solar energy solves military dominance—oil dependence and transportation risk operation successes

Freed at al 10 (Joshua, VP Clean Energy Program, Third Way,  Nov, http://content.thirdway.org/publications/351/Third_Way_Report_-_Creating_a_Clean_Energy_Century.pdf, accessed 6/24/11, CH
Reliable clean energy can help the Pentagon reduce costs and strengthen  the security of its installation and operations in both the U.S. and abroad. Right  now, our military combat operations in Iraq and Afghanistan require 8.16 million  gallons of fuel every day, 151  while DOD as a whole consumes approximately 125  million barrels of oil annually. 152  Trucking fuel to military bases through hostile  territory in vulnerable convoys exposes our troops to unnecessary danger and  hampers our operational abilities. A report by the Army found that one soldier or  civilian is killed for every 24 convoys of fuel in Afghanistan. 153  DOD leaders have  already made clear that relying on fossil fuels is detrimental to their mission.  As Navy Secretary Ray Mabus observes, “Energy reform will make us better  fighters. In the end, it is a matter of energy independence and it is a matter of  national security. Our dependence on foreign sources of petroleum makes us  vulnerable in too many ways. The stakes are clear and the stakes are high. Our  response has to be equal to that challenge.” 154 To drive innovation at DOD, clean energy technologies should be utilized  by the department at every smart opportunity. In addition to its ongoing efforts  to increase its efficiency, 155  DOD has already begun to move in this direction  by entering into an agreement in July 2010 with the Department of Energy to  speed innovation of secure clean energy technologies for military applications. 156 One priority objective of this program must also be to create products that could  be spun off for civilian use. Through a partnership of this kind, both departments  could develop new fuel and energy storage options, projects to ensure grid  security, and speed the process of bringing online small modular nuclear  reactors, 157  advanced solar power, and other distributed energy technologies to  improve security and lower carbon emissions from military installations.
Impacts – Heg
Dependence drains competitiveness—manufacturing oil dependency could crash the economy at any time

Freed at al 10 (Joshua, VP Clean Energy Program, Third Way,  Nov, http://content.thirdway.org/publications/351/Third_Way_Report_-_Creating_a_Clean_Energy_Century.pdf, accessed 6/24/11, CH
American manufacturing is susceptible to price swings in the natural gas  market. The manufacturing process simply requires massive quantities of energy,  primarily from natural gas. In fact, the heat derived from fossil fuel combustion  accounts for 92% of the energy used by these industries. 168
  Today, natural gas  prices are at historic lows. 169  Thanks to improved extraction and new natural gas discoveries prices may remain low. This, however, is still a commodity  market. Even a relatively small but sustained spike in natural gas prices could  put American manufacturers at a competitive disadvantage. Their overseas  competitors have lower operation costs and often have access to cheaper fuel.  To keep America competitive, we should identify ways to develop and make  available affordable clean and efficient energy technologies for manufacturing.  This is vital. Manufacturing processes likely will have to be modernized— adapting new technologies and increasing efficiency—in order to meet future  clean energy standards. Establishing the development of technologies to  reduce carbon emissions from the manufacturing sector can help bridge the  industrial clean energy gap and providing low cost power should be a core  part of DOE’s research mission. 170  This could be integrated into the efforts of an  NIE or ARPA-E, for example, to develop technologies to eliminate or sequester  carbon from industrial practices. It could also include DOE support for research  and development of an advanced Small Modular Nuclear Reactor, which would  affordable produce process heat for manufacturing 
Hypocritical oil alliances sacrifice US dominance and policy goals

Center for Defensive Studies 8 (9/2, http://www.c4ads.org/sites/default/files/DoD%20Renewable%20Energy.pdf, accessed 6-24-11, CH)
Energy reform in both military and civilian sectors is likely to occur if increased public awareness and  attention to the issue is an indicator. This awareness, in turn, stimulates attention given to alternative  energy policies by the government. The issue of alternative energy has always been politically charged.  Politicians are aware that alliances could be called into question if renewable energies are too heavily  researched and pursued, putting the United States into a position where oil could not be as easily  obtained. If our oil supply were to be limited, the country’s security could be called into question if  alternative energy sources are not available.   These alliances are especially difficult due to the instability of the Middle East, as well as the hypocrisy  of being allies with certain countries that run contrary to U.S ideals and foreign policy goals. This can be  seen most vividly in the U.S. alliance with Saudi Arabia, a non-democratic country that is a strong human  rights violator. Heavy reliance on such a volatile  region could lead to numerous problems if a back-up plan is not created.   The issue of reliance also concerns the idea that the United States is allowing other countries to control an  important aspect of the country. OPEC, a group of thirteen states made up of Iran, Iraq, Kuwait, Qatar,  Saudi Arabia, the United Arab Emirates, Libya, Algeria, Nigeria, Angola, Venezuela and Ecuador, is able  to coordinate the oil policies of many countries. 
Impacts – Heg
SPS key to heg—solves dependency, the economy, and competitiveness

Nansen 95 (Ralph, Pres. Solar Space Industries, National Space Society, http://www.nss.org/settlement/ssp/sunpower/sunpower09.html, accessed 6-24-11, CH)

Some of the very reasons for not developing the solar power satellite concept are also the best reasons to develop it. First of all, if we were to commit to its development it would give us national purpose. We would no longer be wondering what to do the next time we run short of oil or a megalomaniac threatens to take control of a major oil-producing nation. We would be concentrating on a single common goal—not a generalized wish for energy independence, but a specific solution. It would be a greater task than going to the moon in the 1960s, but it would focus the nation’s talents, its energies, and its imagination in much the same way as did that lofty accomplishment. It would challenge our young people to take their place in history building a future for themselves and their children. They would become known as a generation of visionaries who stood at the crossroads of history and chose the pathway of growth rather than stagnation.  It would utilize the talents of scientists, engineers, and companies who have been working on military hardware, which is no longer a number one priority with the ending of the cold war. It would develop a new high-level technological base, which is so important to a highly developed nation like the United States in order to maintain our competitive place in the world economy. It would create a massive number of jobs that would bring growth to our economy.  When the energy starts to flow from the sky it would bring a continuing stream of wealth into our country. We would no longer be dependent on foreign oil. We would no longer participate in the massive exploitation of the earth’s resources. We would eliminate the need to burn huge quantities of fossil fuels and thus reverse the deterioration of the earth’s atmosphere. It would dramatically extend the life of precious oil for use as a petrochemical and fuel for airplanes and ships, so it could last far into the future. It would build the infrastructure of space development, which would open the space frontier for massive commercial development. 

Energy independence key to solve oil dependency—staying in market collapses dollar and heg

Cheema 11 (Zainab, political activist, Media Monitors Network, 3/3, http://usa.mediamonitors.net/content/view/full/83795, accessed 6-24-11, CH)
What monopoly over oil gave the US was a credit-card without any limits. The US could simply print the dollars for OPEC oil, while other countries had to trade their goods, services, and resources to the US for the dollars to buy crude. This enabled the US to run on deficit spending, engaging in ballooning consumption under a debt that was essentially shunted on to other countries in Empire Inc. As Wall Street speculated on their control of the world currency flow, the arms manufacturers reaped benefits by the political instability fostered in the Middle East. As Henry Kissinger noted with typical Lord Voldemort flair, “who controls the energy can control whole continents; who controls money can control the world.” The US economy was a gasoline fueled Disneyland threatened by two specters. First was Peak Oil, the peak production point of existing oil fields in Africa and the Middle East, after which production would decline in the face of growing demand. The second was posed by movements for political and economic independence in the energy producing countries, who had the temerity to believe that they had authority over their natural resources. Case in point — the 1979 Islamic Revolution in Iran, which significantly disturbed US dominance of Persian Gulf Oil. Iran’s move towards energy independence has actually attracted a significant customer base, including the EU countries, who publicly kowtow to the US but are privately exploring options for breaking the petrodollar. In fact, economist William Clark believes that US belligerence towards the Iranian nuclear program is a cover for the deeper threat posed by Iranian oil to the gluttonous petrodollar. “[D]espite the ongoing subterfuge,” he writes, “the US and the UK establishment are far more concerned about Iran’s upcoming internet-based oil exchange, or “oil bourse,” which over time could undermine the petrodollar system, and thus the global supremacy of the US dollar. The decline of the petrodollar means the shift to a multipolar world, the crumbling of American hegemony. 
Impacts – Tech Leadership

SPS capabilities key to military superiority
Johnson et al 9 (W. Neil, Head of the High Energy Space Environment Branch,  Naval Research Library, 10/23, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA513123&Location=U2&doc=GetTRDoc.pdf, accessed 6-23-11, CH)
Members of the NRL SBSP Study Group, in collaboration with all NRL interested scientists, should:  − Proceed to maintain meaningful and continuing engagement with the wider SBSP community and  its efforts, both nationally and internationally.  − Pursue sponsors to mount compelling demonstrations related to space-based solar power, with  continued attention to military-specific opportunities.   • NRL leadership should consider continuing and expanding funding for energy technologies (such as  generation, transmission, and storage) including, as appropriate, funding for SBSP component  technologies and experimentation.  This study concludes that SBSP concepts and technologies are inherently viable, require further  development, and are integral to many national security applications for energy independence and  military superiority. Compelling research and collaboration opportunities exists for qualified  organizations like NRL. Leadership needs to focus these efforts to construct a SBSP capability with true  benefit and value. 
Power generated by SPS key to national security

National Space Society 7 (10/10, http://www.nss.org/settlement/ssp/library/nsso.htm, accessed 6-23-11, CH)

Consistent with the US National Security Strategy, energy and environmental security are not just problems for America, they are critical challenges for the entire world. Expanding human populations and declining natural resources are potential sources of local and strategic conflict in the 21st Century, and many see energy scarcity as the foremost threat to national security. Conflict prevention is of particular interest to security-providing institutions such as the U.S. Department of Defense which has elevated energy and environmental security as priority issues with a mandate to proactively find and create solutions that ensure U.S. and partner strategic security is preserved.   The magnitude of the looming energy and environmental problems is significant enough to warrant consideration of all options, to include revisiting a concept called Space Based Solar Power (SBSP) first invented in the United States almost 40 years ago. The basic idea is very straightforward: place very large solar arrays into continuously and intensely sunlit Earth orbit (1,366 watts/m2), collect gigawatts of electrical energy, electromagnetically beam it to Earth, and receive it on the surface for use either as baseload power via direct connection to the existing electrical grid, conversion into manufactured synthetic hydrocarbon fuels, or as low-intensity broadcast power beamed directly to consumers. A single kilometer-wide band of geosynchronous earth orbit experiences enough solar flux in one year to nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today. This amount of energy indicates that there is enormous potential for energy security, economic development, improved environmental stewardship, advancement of general space faring, and overall national security for those nations who construct and possess a SBSP capability 
Impacts – Tech Leadership
SPS key to leadership

NSSO 7 (National Security Space Office ,10/10, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf, ,p. 15, accessed 6-23-11, CH)
FINDING:   The SBSP Study Group found that SBSP directly addresses the concerns of the Presidential Aerospace Commission which called on the US to become a true spacefaring civilization and to pay closer attention to our aerospace technical and industrial base, our “national jewel” which has enhanced our security, wealth, travel, and lifestyle. An SBSP program as outlined in this report is remarkably consonant with the findings of this commission, which stated:   The United States must maintain its preeminence in aerospace research and innovation to be the global aerospace leader in the 21st century.  This can only be achieved through proactive government policies and sustained public investments in long‐term research and RDT&E infrastructure that will result in new breakthrough aerospace capabilities. Over the last several decades, the U.S. aerospace sector has been living off the research investments made primarily for defense during the Cold War…Government policies and investments in long‐term research have not kept pace with the changing world. Our nation does not have bold national aerospace technology goals to focus and sustain federal research and related infrastructure investments.   The nation needs to capitalize on these opportunities, and the federal government needs to lead the effort. Specifically, it needs to invest in long‐term enabling research and related RDT&E infrastructure, establish national aerospace technology demonstration goals, and create an environment that fosters innovation and provide the incentives necessary to encourage risk taking and rapid introduction of new products and services.  The Aerospace Commission recognized that Global U.S. aerospace leadership can only be achieved through investments in our future, including our industrial base, workforce, long term research and national infrastructure, and that government must commit to increased and sustained investment and must facilitate private investment in our national aerospace sector. The Commission concluded that the nation will have to be a space‐faring nation in order to be the global leader in the 21st century—that our freedom, mobility, and quality of life will depend on it, and therefore, recommended that the United States boldly pioneer new frontiers in aerospace technology, commerce and exploration.  They explicitly recommended that the United States create a space imperative and that NASA and DoD need to make the investments necessary for developing and supporting future launch capabilities to revitalize U.S. space launch infrastructure, as well as provide Incentives to Commercial Space.  The report called on government and the investment community must become more sensitive to commercial opportunities and problems in space.  Recognizing the new realities of a highly dynamic, competitive and global marketplace, the report noted that the federal government is dysfunctional when addressing 21st century issues from a long term, national and global perspective.  It suggested an increase in public funding for long term research and supporting infrastructure and an acceleration of transition of government research to the aerospace sector, recognizing that government must assist industry by providing insight into its long‐term research programs, and industry needs to provide to government on its research priorities.  It urged the federal government must remove unnecessary barriers to international sales of defense products, and implement other initiatives that strengthen transnational partnerships to enhance national security, noting that U.S. national security and procurement policies represent some of the most burdensome restrictions affecting U.S. industry competitiveness.   Private‐public partnerships were also to be encouraged.  It also noted that without constant vigilance and investment, vital capabilities in our defense industrial base will be lost, and so recommended a fenced amount of research and development budget, and significantly increase in the investment in basic aerospace research to increase opportunities to gain experience in the workforce by enabling breakthrough aerospace capabilities through continuous development of new experimental systems with or without a requirement for production.  Such experimentation was deemed to be essential to sustain the critical skills to conceive, develop, manufacture and maintain advanced systems and potentially provide expanded capability to the warfighter.  A top priority was increased investment in basic aerospace research which fosters an efficient, secure, and safe aerospace transportation system, and suggested the establishment of national technology demonstration goals, which included reducing the cost and time to space by 50%.  It concluded that, “America must exploit and explore space to assure national and planetary security, economic benefit and scientific discovery. At the same time, the United States must overcome the obstacles that jeopardize its ability to sustain leadership in space.”  An SBSP program would be a powerful expression of this imperative.
SPS key to heg—competition now, economic and tech competitiveness key

NSSO 7 (National Security Space Office, science.ksc.nasa.gov/shuttle/nexgen/Nexgen_Downloads/SBSPInterimAssesment0.1.pdf, October 10, accessed 6/24/11, CH)
In absolute scale and implications, it is likely that SBSP would ultimately exceed both the Manhattan and Apollo projects which established significant workforces and helped the US maintain its technical and competitive lead. The committee expressed it was “deeply concerned that the scientific and technological building blocks critical to our economic leadership are eroding at a time when many other nations are gathering strength.” SBSP would require a substantial technical workforce of high‐paying jobs. It would require expanded technical education opportunities, and directly support the underlying aims of the American Competitiveness Initiative.
Turns the DA

SPS accesses all their impact—economy, environment, resource wars, space leadership, security

Seffers 10 (George, technology editor, Signal Magazine, Dec., http://www.afcea.org/signal/articles/anmviewer.asp?a=2461&print=yes, accessed 6-26-11, CH)
The most recent study, done in 2007 by the Defense Department’s National Security Space Office, states that preventing resource conflicts in the face of increasing global populations and demands is a high priority. A single kilometerwide band of geosynchronous Earth orbit experiences enough solar flux in one year to nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today, according to the Defense Department study. That amount of power offers enormous potential for energy security, economic development, improved environmental stewardship, advancement of general space faring and overall national security for those nations that possess an SBSP capability, the Defense Department study explains. 

***Climate Adv***

SPS Solves Warming

SPS solves warming 

Jones 5/20 (Daniel, Sr. engineer @ AMSAA, earthspaceagency.org/space-articles/space-opinions/the-space-grid-sun-synchronous-orbiting-sbsp-satellites-with-equatorial-orbiting-reflector-satellites-for-earth-and-space-energy, 20/5/11, DA 6/23/11, OST)

The space grid approach integrates the issues of global warming and energy demand with the technologies for space-based solar power and space power relay. Combined these two technologies offer a potential solution to an energy hungry planet. When you consider that there are currently plans to build 50 new coal-fired electrical plants across Europe, dozens of new coal burning plants in China and several dozen new coal and natural gas burning plants across the US, the ability to generate clean energy in space and transfer to the Earth can play a major role in reducing Global Warming by reducing or eliminating the need for new CO2 producing power plants. There are over 49000 electric power plants in the world, generating a total of 2812 GW. Power needs during emergencies, such as the ones in Japan and New Orleans might be better met by transporting lightweight deployable rectenna to the area. These rectenna are simple in function yet they can provide access to large amount of energy directed it to by the Space Grid.

SPS solves carbon emissions

National Security Space Office 7 (Report to the director, October 10, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf, p. 14, accessed: 23 June 2011, JT)

FINDING:  The SBSP Study Group found that to the extent the United States decides it wishes to limit its  carbon emissions, SBSP offers a potential path for long‐term carbon mitigation.  This study does not take a position on anthropogenic climate change, which at this time still  provoked significant debate among participants, but there is undeniable interest in options that  limit carbon emission.  Studies by Asakura et al in 2000 suggest that SBSP lifetime carbon  emissions (chiefly in construction) are even more attractive than nuclear power, and that for  the same amount of carbon emission, one could install 60 times the generating capacity, or  alternately, one could replace existing generating capacity with 1/60th the lifetime carbon  emission of a coal‐fired plant without CO2 sequestration. 
Limiting carbon emissions is key to solving global warming

Science Daily 9 (June 11, http://www.sciencedaily.com/releases/2009/06/090610154453.htm, accessed: 24 June 2011, JT)

These findings mean that we can now say: if you emit that tonne of carbon dioxide, it will lead to 0.0000000000015 degrees of global temperature change. If we want to restrict global warming to no more than 2 degrees, we must restrict total carbon emissions – from now until forever – to little more than half a trillion tonnes of carbon, or about as much again as we have emitted since the beginning of the industrial revolution.
SPS solves global warming

Olds Way Charania Budianto & Marcus 2k (John, aerospace engineering@Georgia Institute of Technology, Davis, research asst@Georgia Institute of Technology, Irene, research asst@Georgia Institute of Technology, Leleand, research asst@GIT, October, http://smartech.gatech.edu/bitstream/handle/1853/8404/IAA-00-R.2.02.pdf?sequence=1, accessed: 24 July 2011, JT)

One solution to potential global warming lies in the study of Space Solar Power (SSP). SSP is a clean energy system that collects solar radiation in orbit and transmits power back to Earth in the form of electromagnetic waves. Such an energy system could provide a non-nuclear alternative to the burning of fossil fuels. Many believe that the burning of such carbon dioxide-producing fuels has produced a global greenhouse effect, which is warming the plant.
SPS Solves Warming

SPS prevents species loss and global warming

Space Island Group 11 (http://www.spaceislandgroup.com/solarsat.html, accessed: 23 June 2011, JT)

Many scientists believe that the pace of global warming has increased over the last century, and that Mankind’s consumption of coal, oil and natural gas to produce electricity and the power needed by our transport vehicles has added to that increase.   The dangerous air pollution caused by these fossil fuels has been greatly reduced (but certainly not eliminated) in industrialized nations, but the amount of carbon dioxide and “waste heat” generated by electrical power plants and vehicles from cars to jetliners has continued to grow. Of course humans and every other animal on the planet produce carbon dioxide (and heat) every time we exhale, but that growth can’t be reduced. Carbon dioxide from power plants and vehicles can.   By analyzing air trapped in ice created tens of thousands of years ago, scientists have found that the end of most ice ages correspond to an increase in carbon dioxide levels. Many have concluded that this increase caused the warming, since more carbon dioxide in the atmosphere allows it to “trap” and hold more of the sun’s warmth.  If this conclusion is accurate, then the carbon dioxide and waste heat from today’s vehicles and power plants could accelerate global warming. A few hundred years ago that wouldn’t have mattered much to Mankind. If the seas rose a few feet over a few generations, people just moved their coastal villages inland a few hundred yards. If certain animals couldn’t adapt to the change and died out, people found something else to eat. (If the extinct animal wasn’t edible, it mattered even less.)   Today, Mankind is far more rigid. We have trillions of dollars invested in immovable coastline real estate. Most of the world’s rich, famous, and powerful people live on or near these coastlines. Most of the world’s international goods move through huge, immovable seaports. Rising sea levels could devastate the world economy.  And then there are the animals. Today a more comfortable, wealthier, and far less endangered human race feel a responsibility to stop the extinction of species now living on the planet. In the past, humans did not have the tools at their disposal to do this. Today we do.   Very few scientists doubt that the production of energy and food to meet Mankind’s needs is affecting the planet’s wildlife. The habitat cost of clearing forests and grasslands for farming has been well publicized. The construction of dams to supply water for farms and electricity for cities has had the same result. The impact of global warming, probably accelerated by carbon dioxide and waste heat from fossil fuel electrical plants and transport vehicles, is affecting Arctic and Antarctic animal populations, coral reefs and other isolated life forms around the world.  Solar reflectors could end the need to clear forests for farmland by boosting the yields of current farms several fold. Forest clearing for lumber could also be stopped if commercial forests could be ready for harvesting in five years instead of twenty.  The reflectors could also cut the need for water-storing dams by using the Earth’s natural cloud and jet stream processes to bring water where and when it’s needed. These new clouds could prevent millions of acres of “old growth” forest from being burned each year, and save the lives of thousands of forest creatures. 
SPS is the only energy source that solves warming and food shortages

Hoffert & Potter 97 (Martin, physics@NYU, Seth, employee of Boeing, MIT Tech Review, October, http://www.spacefuture.com/archive/beam_it_down_how_the_new_satellites_can_power_the_world.shtml, accessed: 23 June 2011, JT)

Moreover, ground-based renewable energy systems, such as terrestrial photovoltaics and biomass fuels, generate fewer than 10 watts of electricity per square meter, on a continuous basis. To generate enough electricity to meet demand could require developing countries either to divert land from agricultural use, and thus diminish the supply of food, or to destroy natural ecosystems, a move that could hasten the onset of global warming.  Solar power satellites would require far less land to generate electricity. Each square meter of land devoted to the task could yield as much as 100 watts of electricity. And the power-receiving rectenna arrays--a fine metallic mesh--would be visually transparent, so their presence would not interfere with crop growth or cattle grazing. 
Renewable energy is key to solving warming

Nansen 2k (Ralph, pres Solar Space Industries, September 7, testimony before subcommittee on Space and Aeronautics, http://www.nss.org/settlement/ssp/library/2000-testimony-RalphNansen.htm, accessed: 23 June 2011, JT)
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.

SPS Solves Warming

SPS is the most viable energy source that solves warming.

Hoffert Potter Kadiramangalam & Tubielo 91 (Martin, physics@NYU, Seth, employee of Boeing, Murali, aerospace engineer worker, Francesco, founder of Get Carbon, Space Power - Resources, Manufacturing and Development, 10(2), p. 131, http://adsabs.harvard.edu/abs/1991sees...10..131H, accessed: 24 June 2011, JT)

Energy is needed to produce wealth, and an increasing world population needs increasing amounts of energy to improve its standard of living. Through the use of a carbon-cycle model, it is shown that continued reliance on fossil fuels causes a global greenhouse warming. An energy-CO2-economics model is used to project future demand for fossil-fuel-generated energy. When this demand is compared with the fossil-fuel use that is permissible if a global warming is to be avoided, a shortfall in energy becomes evident. Terrestrial photovoltaics, nuclear fission, nuclear fusion, and the Solar Power Satellite (SPS) are examined as means of making up this energy shortfall. On comparing these technologies, the SPS appears to be the most feasible means of providing the required energy ad preventing a global warming. Laser, 2.45-GHz, and 35-GHz SPS technologies are intercompared, and results indicate that the 2.45-GHz technology remains the most feasible SPS option.
SPS solves warming and resource wars

Sofge 9  (Eric, contributor to Popular Mechanics, October 1, Popular Mechanics, http://www.popularmechanics.com/science/space/4230315, accessed: 24 June 2011, JT)

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.   As envisioned, massive orbiting solar arrays, situated to remain in sunlight nearly continuously, will beam multiple megawatts of energy to Earth via microwave beams. The energy will be transmitted to mesh receivers placed over open farmland and in strategic remote locations, then fed into the nation's electrical grid. The goal: To provide 10 percent of the United States' base-load power supply by 2050.   Ultimately, the report estimates, a single kilometer-wide array could collect enough power in one year to rival the energy locked in the world's oil reserves.  
SPS solves global warming

Space Solar Power Workshop 11 (Georgia Institute of Technology, Silent Power, pg. 41-42, JT)
“Human activities are increasingly altering the Earth's climate.  These effects add  to natural influences that have been present over Earth's history.  Scientific  evidence strongly indicates that natural influences cannot explain the rapid  increase in global near-surface temperatures observed during the second half of  the 20th century.  Research indicates that increased levels of carbon dioxide will  remain in the atmosphere for hundreds to thousands of years.  It is virtually certain that increasing atmospheric concentrations of carbon dioxide and other  greenhouse gases will cause the global surface climate to be warmer.  “Human impacts on the climate system include increasing concentrations of  atmospheric greenhouse gases (e.g., carbon dioxide, chlorofluorocarbons and their  substitutes, methane, nitrous oxide, etc.), air pollution, increasing concentrations  of airborne particles, and land alteration.  A particular concern is that atmospheric  levels of carbon dioxide may be rising faster than at any time in Earth's history,  except possibly following rare events like impacts from large extraterrestrial  objects.  We can generate virtually unlimited clean baseload energy using Space Solar Power.  The  time has come to stop exacerbating climate change with inappropriate energy polices.  The  tools and technology are available today. 

SPS Key

SPS is better than every other source of energy

National Space Society 7 (October 2007, http://www.nss.org/legislative/positions/NSS-SSP-PositionPaper.pdf, p.2, accessed: 23 June 2011, JT)
While all viable energy options should be pursued with vigor, SSP has a number of   substantial advantages over other energy sources:   • Unlike oil, gas, ethanol and coal, SSP does not emit greenhouse gases.   • Unlike nuclear power plants, SSP will not produce hazardous waste, which   needs to be stored and guarded for hundreds of years.   • Unlike terrestrial solar and wind power plants, SSP can be available 24 hours a   day, 7 days a week in huge quantities. It works regardless of cloud cover,   daylight, or wind speed.   • Unlike nuclear power plants, SSP does not provide potential targets for terrorists.   • Unlike coal and nuclear fuels, SSP does not require environmentally problematic   mining operations.   • SSP will provide true energy independence for the nations that develop it,   thereby eliminating a major source of national competition for limited earthbased energy resources.   • SSP will not require dependence on other regions to meet our global energy   needs. 
***Heg Adv***

Competition Coming

The race for space solar power is underway.  The US needs commitment to remain competitive.

Cox 11 (William, public interest lawyer, Truthout.org, April 30, http://www.truthout.org/race-space-solar-energy/1304186557)
The failures of the General Electric nuclear reactors in Japan to safely shut down following the 9.0 Tahoka earthquake, following in the wake of the catastrophic Deepwater Horizon oil spill in the Gulf of Mexico and the deadly methane gas explosion in Massey's West Virginia coal mine, now conclusively demonstrate the grave dangers current energy production methods pose to human society.  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 the only 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. In spite of, and perhaps because of, the current disaster, Japan occupies the inside track, as it is the only nation that has a dedicated space-solar energy program, and which 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. 
SPS Solves – Asymmetrical Advantages

SPS is key to an effective military – Transportation and onsite energy delivery.

National Security Space Office 7 (Report to the director, October 10, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf, p. 12, accessed: 23 June 2011, JT)
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. 
SPS is key to an effective military - Fuels

Foust 7 (Jeff, editor of The Space Review, August 13, http://www.thespacereview.com/article/931/1, accessed: 24 June 2011, JT)

At the same time, the DOD has been looking at alternative fuels and energy sources, given the military’s voracious appetite for energy, and the high expense—in dollars as well as lives—in getting that energy to troops deployed in places like Afghanistan and Iraq. Soldiers, he noted, use the equivalent of one AA battery an hour while deployed to power all their devices. The total cost of a gallon of fuel delivered to troops in the field, shipped via a long and, in places, dangerous supply chain, can run between $300 and $800, he said, the higher cost taking into account the death benefits of soldiers killed in attacks on convoys shipping the fuel.  “The military would like nothing better than to have highly mobile energy sources that can provide our forces with some form of energy in those forward areas,” Smith said. One way to do that, he said, is with space solar power, something that Smith and a few fellow officers had been looking at in their spare time. They gave a briefing on the subject to Maj. Gen. James Armor, the head of the NSSO, who agreed earlier this year to commission a study on the feasibility of space solar power. 
SPS Solves – Key Heg

SPS is key to space leadership which is key to hegemony

National Security Space Office 7 (Report to the director, October 10, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf, p. 15-16, accessed: 24 June 2011, JT)
The Aerospace Commission recognized that Global U.S. aerospace leadership can only be  achieved through investments in our future, including our industrial base, workforce, long term  research and national infrastructure, and that government must commit to increased and  sustained investment and must facilitate private investment in our national aerospace sector.  The Commission concluded that the nation will have to be a space‐faring nation in order to be  the global leader in the 21st century—that our freedom, mobility, and quality of life will depend  on it, and therefore, recommended that the United States boldly pioneer new frontiers in  aerospace technology, commerce and exploration.  They explicitly recommended hat the  United States create a space imperative and that NASA and DoD need to make the investments necessary for developing and supporting future launch capabilities to revitalize U.S. space  launch infrastructure, as well as provide Incentives to Commercial Space.  The report called on  government and the investment community must become more sensitive to commercial  opportunities and problems in space.  Recognizing the new realities of a highly dynamic,  competitive and global marketplace, the report noted that the federal government is  dysfunctional when addressing 21st century issues from a long term, national and global  perspective.  It suggested an increase in public funding for long term research and supporting  infrastructure and an acceleration of transition of government research to the aerospace  sector, recognizing that government must assist industry by providing insight into its long‐term  research programs, and industry needs to provide to government on its research priorities.  It  urged the federal government must remove unnecessary barriers to international sales of  defense products, and implement other initiatives that strengthen transnational partnerships  to enhance national security, noting that U.S. national security and procurement policies  represent some of the most burdensome restrictions affecting U.S. industry competitiveness.    Private‐public partnerships were also to be encouraged.  It also noted that without constant  vigilance and investment, vital capabilities in our defense industrial base will be lost, and so  recommended a fenced amount of research and development budget, and significantly  increase in the investment in basic aerospace research to increase opportunities to gain  experience in the workforce by enabling breakthrough aerospace capabilities through  continuous development of new experimental systems with or without a requirement for  production.  Such experimentation was deemed to be essential to sustain the critical skills to  conceive, develop, manufacture and maintain advanced systems and potentially provide  expanded capability to the warfighter.  A top priority was increased investment in basic  aerospace research which fosters an efficient, secure, and safe aerospace transportation  system, and suggested the establishment of national technology demonstration goals, which  included reducing the cost and time to space by 50%.  It concluded that, “America must exploit  and explore space to assure national and planetary security, economic benefit and scientific  discovery. At the same time, the United States must overcome the obstacles that jeopardize its  ability to sustain leadership in space.”  An SBSP program would be a powerful expression of this  imperative. 
SPS Solves – Soft Power

SPS solves soft power and space leadership
Flournoy et al 10 (Don, Editor of Online Journal of Space Communication, Space Energy, 7/13, http://spaceenergy.com/AnnouncementRetrieve.aspx?ID=51945, accessed 6-26-11, CH)
The new U.S. National Space Policy 2010, which supports a robust and competitive commercial space sector, is good news for those of us working to design and launch the new types of satellites that will collect solar energy in space and deliver it to earth as a non-polluting source of electrical power. Among the goals of this policy is expansion of international cooperation on mutually beneficial space activities to "broaden and extend the benefits of space" and "further the peaceful use of space." Since acquiring clean and abundant energy is a common requirement for economic growth and an eventual necessity for the health of all societies, harvesting solar power from space is a logical human endeavor when the high frontier is where energy is most plentiful. From our perspective, space solar power (SSP)  is a meaningful science and engineering and commercial challenge that deserves our attention and investment.    We would like to see some greater leadership and support given to SSP development by NASA, our space agency, and by our departments of Energy and Commerce. A helpful first step could be a US-led SSP Feasibility Study to which all interested nations are invited to contribute.    In the context of the US National Space Policy 2010, an SSP Feasibility Study could lead the way in assessing and promoting “appropriate cost and risk sharing among participating nations in international partnerships." Such a study would demonstrate U.S. “tangible leadership in space,” leveraging the capabilities of allies while assuring continuing adherence to the UN Treaty on Exploration and Use of Outer Space – now signed by 125 states including China and India - that dictates “nuclear weapons and other weapons of mass destruction” shall not be placed in outer space. 
SBSP solves soft power 

NSSO 7 (National Security Space Office, science.ksc.nasa.gov/shuttle/nexgen/Nexgen_Downloads/SBSPInterimAssesment0.1.pdf, October 10, DA 6/23/11, OST)
There seems to be significant global interest in promoting the peaceful use of space, sustainable development, and carbon neutral energy sources, indicating that perhaps an open avenue exists for the United States to exercise “soft power” via the development of SBSP.   That there are no show‐stoppers should in no way imply that an adequate or supportive regime is in place.  Such a regime must address liability, indemnity, licensing, tech transfer, frequency allocations, orbital slot assignment, assembly and parking orbits, and transit corridors.  These will likely involve significant increases in Space Situational Awareness, data‐sharing, Space Traffic Control, and might include some significant similarities to the International Civil Aviation Organization’s (ICAO) role for facilitating safe international air travel.  Very likely the construction of a truly adequate regime will take as long as the satellite technology development itself, and so consideration must be given to beginning work on the construction of such a framework immediately.
Soft power is key to US leadership.
Nye 2008 (Joseph S, Harvard IR prof., p. 7, http://ann.sagepub.com/cgi/content/abstract/616/1/94)
Promoting positive images of one’s country is not new, but the conditions for projecting soft power have transformed dramatically in recent years. For one thing, nearly half the countries in the world are now democracies. The competi- tive cold war model has become less relevant as a guide for public diplomacy. While there is still a need to provide accurate information to populations in coun- tries like Burma or Syria, where the government controls information, there is a new need to garner favorable public opinion in countries like Mexico and Turkey, where parliaments can now affect decision making. For example, when the United States sought support for the Iraq war, such as Mexico’s vote in the UN or Turkey’s permission for American troops to cross its territory, the decline of American soft power created a disabling rather than an enabling environment for its policies. Shaping public opinion becomes even more important where author- itarian governments have been replaced. Public support was not so important when the United States successfully sought the use of bases in authoritarian countries, but it turned out to be crucial under the new democratic conditions in Mexico and Turkey. Even when foreign leaders are friendly, their leeway may be limited if their publics and parliaments have a negative image of the United States. In such circumstances, diplomacy aimed at public opinion can become as important to outcomes as the traditional classified diplomatic communications among leaders. 
A/T Militarization
SPS won't be weaponized - not DoD controlled,  technical limitations, and weak frequencies.
Coyote 8 (Colonel M.V. “Coyote” Smith, is a PhD student in the strategic studies program under Professor Colin Gray at the University of Reading in the UK, and September 2007, he was the Chief of Future Concepts for the National Security Space Office at the Pentagon, and the Director of the Space-Based Solar Power Study. "Weaponization, Environmental Risk, and Multinational Approaches." August, http://spacesolarpower.wordpress.com/2008/08/10/weaponization-environmental-risk-and-multinational-approaches/,  AD 6/24/11) AV

Let me add to that list the following items:  The DoD will not own or operate SBSP satellites. Energy production and distribution is outside of its Title X authority. In my opinion the DoD merely wants to be a customer of safe, clean energy and is most comfortable purchasing its energy from commercial vendors, just as it does today. The interest shown by the National Security Space Office (NSSO) in hosting the work done by the Space-Based Solar Power Study Group was largely because NASA does not do energy and the DoE does not do space. In other words, it was a ball being dropped along organizational lines. The security-related interest of the NSSO as it stepped in to host the study was three fold: Provide more energy sources to hopefully alleviate energy competition as a trigger for war between the major powers in the 21st Century Achieve American energy independence from foreign oil suppliers who attract US vital interests in areas and with peoples with whom we really would prefer to interact with in ways other than a dependent customer-supplier relationship. Provide a source of clean energy that provides America with broader options regarding carbon contamination and clean-up, as well as improved ability to make progress on treaties such as Kyoto. Simple inspections of the waveguides for either laser or microwave transmitters on the satellites can easily verify that the beam cannot be focused narrowly to create a weapons effect. Such inspections can and likely will be conducted at time of insurance inspection, licensing, and registration before launch. International inspectors would be welcome and encouraged. The goal is to have international corporations own and operate these satellites and provide power to international customers–that’s the key to defense of these huge birds–deterrence by mutual defense through broad international ownership and international customership–an attack on a satellite is an attack against all. As for environmental safety, especially when transmitting power into disaster areas and feeding power to forward bases, I envision spreading the several kilometer in diameter rectifying antenna on air bases or other relatively secure areas in the theater of operations and using ground broadcasting from there to the forward forces, first responders, or relief workers. That way we keep the beam from space very broad and desaturated. No way do we want ANY accusation of this being a weapon.  Keep in mind that there are two forms of power broadcasting that can be done from satellites. The first form is by microwave at 2.45 GHz and 5.8 GHz. These are the same frequencies that are used by internet wifi, cordless phones, and blue tooth. Since the beam is fairly well focused on the rectifying antenna we will prevent interference with those systems. In addition, the intensity of a cellular telephone placed next to the head delivers more radiation to the user than space-based solar power possibly can. The second form of power transmission from space is by laser at 1.0 microns (silicon) or 0.86 microns (Galium Arsinide). Laser transmissions are obviously more focused than microwave, but still must be spread to prevent overheating of the system, which also removes the risk of weaponization. 
The Outer Space Treaty and additional protocols prevent SPS weaponization

Crapart 3 (Lauren, Institute of Space and Telecommunication Law (IDEST), "Legal Aspects of Solar Powered Satellites." www.esa.int/gsp/.../ACT-RPR-NRG-2003-IAC-SPS-Legal_Aspects.pdf, AD 6/27/11) AV

Article IV of the Outer space treaty forbids the placement in outer space of any object carrying nuclear weapons or any other kind of weapon of mass destruction. Such weapons shall neither be installed on celestial bodies. Therefore, the construction of SPS shall be undertaken so as to avoid their qualification, once constructed, as weapons of mass destruction. Otherwise, their placement into orbit or on celestial bodies, such as the Moon, would be forbidden. Reference can therefore be made to international texts, according to which only three kinds of weapons are currently considered as entering the category of weapons of mass destruction - namely: nuclear, biological, and chemical weapons. While SPS projects here taken as reference are not intended to enter one of these three categories, some SPS concepts are based on laser power transmission. To that extend, and according to the Additional protocol on blinding laser weapons to the Convention on prohibitions or restrictions on the use of certain conventional weapons of 1995, SPS shall not be "specifically designed, as their sole combat function, or as one of their combat functions, to cause permanent blindness to unenhanced vision".

A/T Militarization
SPS won't be weaponized - low beam intensity, high-profile location, and low strategic value of attack 

Rouge 7 (Joseph, Acting Director at the National Security Space Office, Space‐Based Solar Power As an Opportunity for Strategic Security." October, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf AD 6/27/11) AV

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.    • Certainly both the rectenna and satellite are vulnerable to attack, just like every other type of energy infrastructure.  However, it takes significantly more resources and sophistication to attack an asset in geostationary orbit than it does to attack a nuclear power plant, oil refinery or supertanker on Earth.   The satellite is also very large and constructed of a number of similar redundant parts, so the attack would need to be very precise.  An attack on the receiving antenna would probably be the least value‐added attack, since it is a diffuse and distributed array of identical modular elements that can be quickly repaired while the receiving station continues to operate.  Nevertheless, the best routes to security are a diversity and redundancy of clean energy sources, and a cooperative international regime where those who are capable of damaging a SBSP system also have an interest in preserving the new infrastructure for their own benefit. 
SBSP won't be weaponized - government regulations and precautionary steps

Rouge 7 (Joseph, Acting Director at the National Security Space Office, Space‐Based Solar Power As an Opportunity for Strategic Security." October, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf AD 6/27/11) AV

The  SBSP  Study  Group  recommends  that  the  federal  government  should  take  reasonable  and   appropriate  steps  to  ensure  that  SBSP systems  cannot  be  utilized  as  space‐based  weapons  systems,   and  to  dissuade  and  deter  other  nations  from  attacking  these  strategic  power  sources,  including  but   not  limited  to:   ​​Tasking  a  civilian  federal  agency  to  be  the  lead  agency  responsible  for  federal   investments  in  SBSP  and  in  the  demonstration  of key  technologies  needed  by  industry.    ​​Providing  transparency  and  open  public  dialogue  throughout  the  development  and  build‐out   phase  to  reduce  the  risk  of  public  misperceptions  regarding  SBSP.   Encouraging  all  nations  to   develop  SBSP  systems  —  either  on  their  own  or  as  partners,  customers,  suppliers,  or  co‐owners   with  any  U.S.  development  effort  to  maximize  the  stakeholder  base  and  to  minimize  the  potential   antagonist  base.   ​​Mandating  open  international  inspections  of  SBSP  systems  before  launch  from   Earth  to  the  extent  necessary  to  ensure  that  the  systems  being  launched  are  not  weapons.    ​​Developing  internationally  approved  on‐orbit  inspection  systems  that  can  verify  compliance  with   international  agreements. 

A/T Militarization
SPS won't be weaponized - 5 reasons
The NSSO SBSP Study Group 8 (Space-Based Solar Power Study at the National Security Space Office of the Pentagon, "Why the U.S Military is Not Interested in Solar Power Satellites as Weapons." Spring, http://www.nss.org/adastra/AdAstra-SBSP-2008.pdf, AD 6/24/11) AV

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

Leadership O/W

Space leadership outweighs

Cox 11 (William, political activist, The People’s Voice, 3/26, http://www.thepeoplesvoice.org/TPV3/Voices.php/2011/03/26/the-race-for-space-solar-energy, accessed 6-26-11, CH)
Although there are substantial costs associated with the development of space-solar power, it makes far more sense to invest precious public resources in the development of an efficient and reliable power supply for the future, rather than to waste U.S. tax dollars on an ineffective missile defense system, an ego trip to Mars, or $36 billion in risky loan guarantees by the DOE to the nuclear power industry.  With funding for the space shuttle ending next year and for the space station in 2017, the United States must decide upon a realistic policy for space exploration, or else it will be left on the ground by other nations, which are rapidly developing futuristic space projects.

***Indian Energy Adv***

India – On Brink
Modern power supply units are not keeping up with India’s increasing energy requirement, must act now. 

Zinnov 8 (Offshore Research and Consulting, 7-22, http://www.zinnov.com/pdfFiles/India_ Energy_Market.pdf, 6-26-11, AH) 

With a staggering economic growth rate of 7-8 % India’s energy requirements are increasing rapidly which the major PSUs are not able to supplant. India’s energy-GDP elasticity of 0.58 reflects the industry movement along with economic growth. Energy sector in India is the 5th most attractive sector for Foreign Direct Investment (FDI) with a cumulative inflow of 7.71% of the total FDI inflow in India since 1991. Countries like USA, Japan and EU are investing millions of USD in the energy sector in India. The sector has been able to entice an investment of USD 26.90 bn cumulatively since 1991. When compared with that of China with an overall FDI inflow of around USD 50-60 bn per year; the FDI inflow in India is much lesser. 
Energy consumption in India is projected to double by 2020, now is key.

RNCOS 10 (Industry Research Solutions, 1-29, http://www.rncos.com/Blog/report_list.php?year= http://www.rncos.com/Blog/blog_report.php&month=01&blog_pagename=Power-Consumption-in-India-to-Double-Up-by-2020, 6-26-11, AH)
The current level of electricity consumption in India is all geared up to double by next decade, owing to government reforms and various other factors.   According to a survey conducted by KPMG, consumption of electricity in India, which is currently around 600 Terawatt hours per annum, is all set to double by 2020, exceeding Russian levels in the meantime, as per the news published by The Hindu.   Increase in demand for power is expected to be driven by factors like growth in population and wealth, increasing economic activity, infrastructure developments and improved standards of living.
India is nearing the brink. 

AFP 9 (Agence France Presse, 12-23, http://www.google.com/hostednews/afp/article/ALeqM5idWlNz _czysVsuBTXAmV_4nJSAQQ, 6-27-11, AH)
India's reliance on coal means the country is heading for an energy crisis unless it diversifies its sources of power, the chairman of the UN's top climate change panel predicted on Wednesday. Rajendra Pachauri, chairman of the Nobel-winning Intergovernmental Panel on Climate Change (IPCC), said India had to curb its high-polluting coal consumption in the near future or risk burning through its reserves. "There's going to be a major constraint in supply of coal and if we don't bring about a shift to a more sustainable pattern of energy consumption and supply India is going to face a major crisis," he told reporters in New Delhi. He added that India was projected to import 750 million tonnes of oil and 1.4 billion tonnes of coal a year by 2031 and 2032. "We have already become major coal importers and it is a myth to believe that India has unlimited mineable quantities of coal and that we can use as much as we want," Indian-born Pachauri said. According to the International Energy Agency, more than half of the world's energy demands by 2030 will come from India and its fellow emerging economic powerhouse China. Already among the world's top 10 oil importers, India is expected to become the world's fourth-largest by 2025, according to US government data. The Ministry of Coal projected India's coal imports for 2008-2009 to be around 58 million tonnes. Coal currently provides just under 55 percent of the country's massive electricity needs, resulting in a huge carbon footprint on account of the country's 1.2 billion population. Pachauri urged India to improve energy efficiency and make "a very rapid move" to use more renewable sources of energy. 
India’s economy is on the brink now.

BBC News 11 (5-31, http://www.bbc.co.uk/news/business-13592833, 6-27-11, AH)
India is one of the fastest-growing economies in the world, but has been hit hard by rising consumer prices.  Analysts say a surge in prices of essential commodities, coupled with measures to cool the economy, has started to take a toll on growth.  "Raging inflation and a gradual increase in borrowing costs has dampened domestic demand, alongside lacklustre investment sentiment," said Radhika Rao of Forecast Pte.  The central bank has increased interest rates nine times in 15 months.  The last rise on 3 May boosted the benchmark interest rate by 50 basis points to 7.25%.  "We have a situation where inflation is uncomfortably high, so the authorities are tackling it by raising interest rates," said Justin Wood of the Economist Corporate Network.  "Obviously this tightening environment has been slowing things down." he added.  Losing momentum  “It is significant because it is the first quarter of sub-8% growth since the crisis”  said Sonal Verma Nomura India's economy has posted robust growth since the global financial crisis.  However, the Reserve Bank of India's monetary tightening policies have seen a loss of momentum.  Analysts say that as the central bank continues its fight against rising prices, the pace of growth is likely to be slow for some time.  "I think this loss of growth momentum will continue for industry for a quarter or two because we are not yet done with interest rate hikes," said Shubhada Rao of YES Bank.  However, analysts warned that though a slowdown in growth had been broadly expected, continued loss of momentum would have an adverse effect on the economy.  
India – On Brink
India’s economy is threatened by high oil prices, now is key.

Denyer 11 (Simon, Washington Post Staff, 6-23, http://www.washingtonpost.com/business/indian-economy-starts-to-slow-down/2011/06/23/AGvjUBiH_story.html, 6-27-11, AH)
India’s economic boom, which was resilient enough to shrug off the global financial crisis, is beginning to falter, hampered by stubbornly high inflation and years of political paralysis, economists and business leaders say.  In developments that parallel events in the other Asian powerhouse, neighboring China, rising prices have forced the government to steadily tighten monetary policy. Interest rates rose for the 10th time in 16 months last week. But business leaders are unhappy. They say the medicine could be making the economic situation worse.  Much of the inflation in India is a function of higher oil and food prices, factors that respond poorly, if at all, to higher interest rates. Instead of depending on the central bank, the government needs to push through the kind of agricultural reforms and investment it has been talking about for years, analysts say.
India - SPS Solves

SPS key to solve India’s energy crisis. 

Foust 10 (Jeff, The Space Review Aerospace Analyst, 11-8, http://www.thespacereview.com/ article/1721/1, 6-26-11, AH)
What gives this effort added prominence is one of the Indian supporters of the effort: Dr. A.P.J. Abdul Kalam, the former president of India. Kalam worked on missile and space programs in India before becoming president in 2002, earning the nickname “Missile Man of India”. He promoted India’s space efforts during his five-year tenure as president and is now lending his name and interest to this new effort.  “I have been proposing that large missions, like bringing space solar power to the Earth, would need the combined efforts of nations,” Kalam said, speaking by phone from India. His interest in SBSP, he said, came from a need to meet India’s growing energy requirements while moving away from fossil fuels. “We need to graduate from fossil fuels to renewable energy sources.”  While the idea of cooperation between the two countries on space solar power has been brought up in the past (see “Should India and the US cooperate on space solar power?”, The Space Review, June 8, 2009), the concept was discussed in detail more recently in an August 2010 white paper by Peter Garretson, an Air Force lieutenant colonel who had a fellowship at India’s Institute for Defense Studies and Analyses. In the paper, he outlined the concept of solar power from space and how it might serve to advance the strategic partnership between the United States and India.

Solar energy is ideal for India’s energy gap.

Shah 11 (Abhishek, Financial and Technology Professional, 4-7, http://greenworldinvestor.com/2011/ 04/07/solar-power-in-india-all-you-wanted-to-know-solar-power-plantssolar-panel-manufacturers installersinverter-companiessubsidiesjnnsmtariffsrecrpo-and-technologypvsolar-thermal/, 6-27-11, AH)
Solar Energy in India is one of the most exciting growth industries in the world right now. Solar Energy in India is poised to take off in a exponential manner because of a unique confluence of favorable Supply and Demand factors .Here is a list of factors that will make Solar Power one of the fastest growing energy sectors in the world  India has very high isolation (solar radiation in layman language) which makes solar energy much cheaper to produce solar power in India  compared to  countries like Germany,Denmark etc. India has a huge electricity demand supply gap – Large parts of India regularly face blackouts for lack of electricity supply leading to huge monetary losses . Lack of power grid availability – Solar Energy is ideally suited for providing power to those areas which don’t have power lines connecting it. Large parts of India don’t have electricity grid connectivity and it is cheaper to power them through solar energy rather than extending power lines Increasing expensive and unreliable electricity supply - The rates of electricity prices are going up rapidly each year due to a combination of factors like higher costs of fossil fuels, increasing capital expenditure by utilities and privatization of power. Solar Energy approaching Grid Parity – The costs of Solar Energy has been decreasing rapidly over the last 2 years and has reached retail price grid parity in countries like Italy, Hawaii. Strong Support from the Government –  The Indian government through the Jawaharlal Nehru National Solar Mission has provided strong support to the growth of this industry . The government has set a target of 20 GW by 2022.
India - SPS Solves

Solar energy is the best solution for India. 

Byrne 11 (Ciara, Venture Beat Staff, 1-7, http://venturebeat.com/2011/01/07/solar-market-next-india/, 6-27-11, AH)
Which country will emerge as the next best market for solar energy? Surprisingly, the answer is India, with its abundant sunlight, exploding demand, and gigantic, mostly off-grid population.  That’s according to a new report by a new report by Lux Research examining emerging markets for solar power.  The current global poster child for solar is Germany, which added 8 gigawatts (GW) of solar capacity in 2010 and accounted for half of the global solar market. At minimum demand, the entire German electricity grid consumes around 31 GW. However, Germany’s solar dominance may be starting to wane since its generous guaranteed rates for solar power are being reduced.  The other top markets globally in 2010 were Japan, China, and Italy. Italy has been booming with installations in 2010 rising to 1.9 gigawatts, up 100 percent from 2009, according to research firm iSuppli.  Overall though, the pace of installations in Europe is slowing. IHS Emerging Energy Research is projecting total new installations of 10 – 13 GW across Europe in 2010, declining to between 7 and 9 GW in 2011. The U.S. currently accounts for only 6.5% of global solar PV (photovoltaics – solar panel technology) demand, and most of that comes from California. A previous report from Lux Research predicted that China’s demand will grow strongly in the next few years as will North America’s.  Beyond those countries, Lux Research evaluated emerging markets based on the quality of the solar resource, current electricity demand and favorable regulatory environment. Countries with high levels of energy imports and low grid efficiency may also be more inclined to encourage solar installations. Based on these criteria, it identifies India as a top target for solar energy. India has an enormous energy gap. Demand is expected to double by 2030, and 400 million people in the country have no access to electricity. 40 GW of this demand is estimated to be addressable by solar.  India also has the poorest grid infrastructure of the countries surveyed. 30 percent of all electricity is lost during distribution due to poor infrastructure and theft. This makes it suitable for smaller, distributed installations of solar, as well as utility-size projects, since they can be used to serve off-grid populations and reduce electricity losses.  India’s National Solar Mission has introduced cash grants and favorable electricity rates for solar installations. $1 billion of funding has been allocated up to 2013 to promote 1 GW of utility-scale plants, 100 MW of distributed PV installations and 200 MW of off-grid installations. Cash grants of 30 percent of install costs are available for off-grid installations less than 250 KW. India’s solar market has already started to heat up, with the country seeking 300 MW of solar bids this month alone.  Another high-potential market identified in the report is, believe it or not, the rain-soaked United Kingdom. Although the UK does not have a great solar resource, it has very attractive feed-in tariffs (premium prices for renewable energy) and a streamlined process to approval subsidies. Lux Research estimates that the UK could accommodate 20 GW at 5 percent market penetration. 
SPS is a win-win situation for solving India’s energy crisis. 

Farrar 8 (Lara, CNN Journalist, 5-30, http://articles.cnn.com/2008-05-30/tech/space.solar_1_solar-satellites-solar-power-megawatts-of-additional-power?_s=PM:TECH, 6-27-11, AH)
Jyoti is the Hindi word for light. It's something Pranav Mehta has never had to live without. And he is lucky. Near where he lives in Gujarat, one of the most prosperous states in India, thousands of rural villages lack electricity or struggle with an intermittent supply at best.  "We need to empower these villages, and for empowerment, energy is a must," Mehta said. "Rural India is suffering a lot because of a lack of energy."  By 2030, India's Planning Commission estimates that the country will have to generate at least 700,000 megawatts of additional power to meet the demands of its expanding economy and growing population. Much of that electricity will come from coal-fired power plants, like the $4 billion so-called ultra mega complex scheduled to be built south of Tunda Wand, a tiny village near the Gulf of Kutch, an inlet of the Arabian Sea on India's west coast. Dozens of other such projects are already or soon will be under way. Yet Mehta has another solution for India's chronic electricity shortage, one that does not involve power plants on the ground but instead massive sun-gathering satellites in geosynchronous orbits 22,000 miles in the sky.  The satellites would electromagnetically beam gigawatts of solar energy back to ground-based receivers, where it would then be converted to electricity and transferred to power grids. And because in high Earth orbit, satellites are unaffected by the earth's shadow virtually 365 days a year, the floating power plants could provide round-the-clock clean, renewable electricity.  "This will be kind of a leap frog action instead of just crawling," said Mehta, who is the director of India operations for Space Island Group, a California-based company working to develop solar satellites. "It is a win-win situation."  American scientist Peter Glaser introduced the idea of space solar power in 1968. 

India - SPS Solves

SPS could produce as much energy in a year as all the oil reserves in the world could ever produce, solves Indian energy crisis. 

Farrar 8 (Lara, CNN Journalist, 5-30, http://articles.cnn.com/2008-05-30/tech/space.solar_1_solar-satellites-solar-power-megawatts-of-additional-power?_s=PM:TECH, 6-27-11, AH)
NASA revisited space solar power with a so-called "Fresh Look" study in the mid-90s but the research lost momentum when the space agency decided it did not want to further pursue the technology, Mankins told CNN. By around 2002 the project was indefinitely shelved -- or so it seemed.  "The conditions are ripe for something to happen on space solar power," said Charles Miller, a director of the Space Frontier Foundation, a group promoting public access to space. "The environment is perfect for a new start." Skyrocketing oil prices, a heightened awareness of climate change and worries about natural resource depletion have recently prompted a renewed interest in beaming extraterrestrial energy back to Earth, Miller explained.  And so has a 2007 report released by the Pentagon's National Security Space Office, encouraging the U.S. government to spearhead the development of space power systems.  "A single kilometer-wide band of geosynchronous Earth orbit experiences enough solar flux in one year to nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today," the report said. The study also concluded that solar energy from satellites could provide power for global U.S. military operations and deliver energy to disaster areas and developing nations.  "The country that takes the lead on space solar power will be the energy-exporting country for the entire planet for the next few hundred years," Miller said.  Russia, China, the European Union and India, according to the Pentagon report, are interested in the concept. And Japan, which has been pouring millions of dollars into space power studies for decades, is working toward testing a small-scale demonstration in the near future. 

India - SPS Solves

SPS uniquely key to solve energy crisis in developing nations. 

Worldnet No Date ( http://www.google.com/url?sa=t&source=web&cd=5&ved=0CDsQFjAE &url=http% 3A%2F%2Fworldnetva.pwnet.org%2Frussia%2Fstudents%2Fotto%2FRussian_Space _Olympics_Research_Paper.doc&rct=j&q=%22solar%20power%20satellites%22%20%22developing%20nations%22&ei=RAcJTvuFKIXTiAKB46HaDQ&usg=AFQjCNGM5tti6Ir4U2d8tqg10wSF7q7EmQ&cad=rja, 6-27-11, AH)
The trend is clear that developing nations are going to need more and more energy; as Mankins said, “The US DOE Energy Information Agency has projected that the world-wide use of energy will approximately double in the next twenty years – and that it will about double again in the twenty years that follow.  These projects are founded on the ongoing growth in populations in the developing world and simultaneous growth in the per capita consumption of power in those nations.”  According to Nansen: “If other nations cannot have low-cost energy, they have no hope of emerging into a high standard of living and the majority of their people will remain at the subsistence level.  As the underdeveloped nations raise their living standards, world energy consumption rises; we need to develop an energy source that can exist with our environment without destroying it.  Many of these people are shackled with the bonds of poverty, bonds stronger than prison bars and more binding than oppressive governments, for even if prison doors are thrown open and governments allow freedom of choice, what good is freedom if there is nothing to eat?  Survival, by necessity, then becomes the most basic human drive.  When the problem of seeking food and shelter dominates all effort, freedom is only a word – without meaning – to people who are starving.”   The problem here is clear: how can the world possibly sustain the coming development?  To have any sort of future space exploration, the world must now strive to guarantee itself a clean, abundant form of energy.  This is where solar power satellites have the greatest potential to prove their worth.  As Nansen said, “The possibilities of solar power satellites dwarf the amazing developments of the twentieth century.  By going to space to gather solar energy, we can have unlimited electrical power that will cost less than two cents a kilowatt-hour through the twenty-first century.”   Where other forms of renewable energy fail, solar power satellites succeed in providing the world the energy it needs for life to go on.  Solar power satellites are a clean, nondepletable, cheap, abundant, non-polluting energy source; no other feasible technology can fit all these specifications.  Hoffert and Potter explain:  Dependence on fossil fuels is not the answer because burning coal, oil, and gas will pour carbon dioxide into the atmosphere.  And these resources will not last forever.  Nuclear fission reactors avoid the greenhouse problem but introduce the so-far intractable problem of disposing of nuclear waste.  Controlled nuclear fusion might someday provide an inexhaustible supply of clean energy – but after forty years of continuous funding, a practical fusion reactor is still not in sight.  Terrestrial renewables pose environmental problems because of their relatively large land requirements.  Hydropower has significantly disrupted ecosystems and human habitats.  Solar, biomass, and wind farms would similarly compete with people, agriculture, and natural ecosystems for land were they the basis of a global energy system.  To generate enough electricity to meet demand could require developing countries either to divert land from agricultural use, and thus diminish the supply of food, or to destroy natural ecosystems, a move that could hasten the onset of global warming. Solar power satellites would require far less land to generate electricity.  Each square meter of land devoted to the task could yield as much as 100 watts of electricity.  And the power-receiving rectenna arrays would be visually transparent, so their presence would not interfere with crop growth or cattle grazing.  And the flow of power from terrestrial renewables is intermittent.  Clouds blot out the sun; the wind stops blowing; lack of rainfall nullifies a hydro generator.  Because these technologies do not deliver power continuously, they require some means of storing energy, adding to overall cost and complexity.  A network of solar power satellites could provide power to any spot on earth on a virtually continuous basis. 
Impacts - India Econ

Energy shortages disrupt the Indian economy.

India Energy Congress 10 (April, http://indiaenergycongress.in/iec2010/RT_1_files/RT_ 1_BGP.pdf, 6-26-11, AH)
The Integrated Energy Policy Report prepared by Planning Commission, Govt. of India, has estimated Energy supply and demand for India till 2032 and concluded that a significant demand-supply gap is expected to build in future. Considering GDP growth of 8% per annum, the demand for oil is estimated to be over 480 Million Tonne (MT) by 2032 as against production of 35 MT. With this alarming demand-supply gap the import dependency will be rising, having an overall impact on the economy. For Natural Gas, the demand is estimated at around 600 MMSCMD while the domestic production would meet only 50% of the demand. Coal will continue to play a major role in meeting energy requirement of the country. But even so, against a demand of over 1000 MTOE, domestic production is expected to be only around 550 MTOE. India is the 5th largest energy consumer in the world but per capita primary energy consumption is only 375 kgoe, whereas China stands at 1511 kgoe and the world average is 1687 kgoe. India has 17% of world’s population but only 0.8% of world’s known oil & gas resources. With the present production rate, the current recoverable reserves in oil, natural gas and coal would serve the country for 21 yrs, 36 yrs and 114 yrs respectively. Currently over 70% of India’s energy needs are being met by imports. The energy requirement is expected to grow in the coming years and it is projected that India would become the 3rd largest energy consumer by 2020, after US & China. Recent concerns about climate change are challenging traditional thinking or approach. Energy shortages can disrupt economic development, so a well – diversified portfolio of domestic or imported traded fuels and energy services is required. This challenge relates to the long-term continuity of supply as well as to the short-term quality of service These and other similar issues require a re-assessment of supply potential of the different energy sources already available today or to be developed in the near future. What is the right energy mix for the years to come?
Energy is critical for the economy. 

Bajaj 8 (HL, Chairman of Central Electricity Authority, 12-23, http://www.save-today-survive-tomorrow.com/info/EnergyConservation.pdf, 6-26-11, AH)
For any country, power is a critical input for economic development and for improving the quality of life. The achievement of increasing installed power capacity from 1,362 MW in 1947 to the current level of over 108,000 MW (as of April 2003) is quite impressive in absolute terms. In spite of this addition in generation capacity, the growth in demand for power has far exceeded the generation capacity augmentation, as a result of which the country is facing both energy and peaking shortages Based on the demand projections made in the Sixteenth Electric Power Survey, over 100,000 MW additional generation capacity needs to be added by 2012 (by the end of the Eleventh Plan) to bridge the gap between demand and supply of power. This would necessitate mobilisation of nearly Rs 8,000 billion of investment in the next decade (for additional generation capacity and associated transmission and distribution system). This is a daunting challenge before the power sector. The per capita energy consumption of primary energy in India is only 277 kg of oil equivalent. It is just 3.5 per cent of the per capita energy consumption of the US, 6.8 per cent of Japan, 37 per cent of Asia, and 18.7 percent of the world average. India’s energy intensity (energy consumption per unit of GDP), however, is high compared to Japan, the US, and Asia as a whole by 3.7, 1.55 and 1.47 times respectively. This indicates inefficient use of energy with a substantial scope for energy savings. Energy supply projects are highly capital intensive. They have long gestation period, thereby having a direct bearing on ecology and environment. Inadequate availability of energy resources affects the economic growth, and in fact, the lives of the citizens. Hence, it is imperative that energy resources are consumed rationally and economically, thereby eliminating wastages and losses to the extent possible. The goal of sustainable development, increasing concerns on environmental pollution, global climate change, and the ever-increasing gap between demand and supply has made energy conservation an integral part of our power development programme. The advent of the World Trade Organisation regime has further accentuated the need for improving energy efficiency. The country has to bring down energy intensity per unit of GDP so that goods manufactured in India remain competitive.  

India’s energy crisis threatens its economy. 

Roychowdhury 7 (Anumita, India Centre for Science and Environment, Feb, http://www.india environmentportal.org.in/node/39417, 6-27-11, AH) 

India is importing more and more of the crude oil it needs. The fact also is that more and more of the imported and expensive fuel is being used to drive vehicles-commercial and personal. India's energy security must be understood and deliberated in these terms. By 2006, the country was consuming 120 million tonnes of crude oil, but produced only 34 million tonnes domestically. The problem is that domestic production has more or less stagnated, but consumption is spiraling. Therefore, we import more. Any increase in the international price of crude hits India badly. A staggering share of public money goes into buying crude oil.   This cost has its growth compulsion. According to the Planning Commission's 2006 Integrated Energy Policy, the cost of energy will be one of the country's biggest constraints in India maintaining a gdp growth rate of 8 per cent.

Impacts – India Econ Key World Econ

India’s economy is key to global economy.

Teoh 10 (Adeline, Dynamic Export Staff, 1-18, http://www.dynamicexport.com.au/news/china-india-key-to-global-economic-growth00955/, 6-26-11, AH)
The world’s top two countries for economic growth—China and India—will be the key to global economic recovery, according to an academic expert.  In an interview on the ABC’s AM program, Dr Hitendra Patel from Hult International Business School said the ‘global financial crisis’ was not as global as some first thought.  “Those countries which have been sound in economy fundamentally are countries like China, Brazil, India, Indonesia,” he noted. “And they have fundamental indicators and trends that support that these economies are on the way to moving forward. They got slowed down slightly but they are going to continue basically rushing forward.”  Patel says observing the stock markets of growth economies like Brazil, China and India will give an indication of investment trends. His advice is to “continue looking global and to see the world as one economy”.
India key to global economic growth.

Xinhua News Agency 8 (11-19 http://www.china.org.cn/business/news/2008-11/19/content_ 16789022.htm, 6-26-11, AH) 

A steady and robust economic growth of China and India is vital to help the world economy tide over the ongoing financial crisis, Bob Buckle, chairman of the Economic Committee of the APEC Secretariat, said Tuesday.  China and India have been "a crucial engine of growth" for the world economy, and a continued strong economic growth in the two countries would be vital to help restore market confidence during the global financial meltdown, Buckle told reporters during the APEC Leaders' Week that began in the Peruvian capital Lima on Sunday.  In the past decade, China has maintained a strong economic growth while steadily integrating into the regional and global economy, and economies in the Asia-Pacific region have benefited greatly from China's economic growth, he noted.  Unlike the Great Depression in the 1930s, the current financial crisis would not lead to similar dire consequences thanks to robust growth and enormous economic potential in emerging economies like China and India, Buckle said.  Still, these economies would have to reform their economic policies to be more resilient to market shocks, he said. 

India key to global economic recovery.

SME Times 11 (1-10, http://smetimes.tradeindia.com/smetimes/news/top-stories/2011/Jan/10/indias-fast-paced-growth-helping-global-economy381048.html, 6-26-11, AH)

World Bank President Robert B. Zoellick has said that India's fast-paced growth is helping the global economy come out of the crisis and its status as a rising financial power is closely connected with its own internal dynamics.  "India's return to high levels of growth is helping the global economy recover from the crisis," Zoellick said, ahead of his four-day visit to this country starting Monday that is aimed at strengthening cooperation in infrastructure and inclusive growth.  "While developing countries have been a key driver of global growth, challenges remain for both the developed and developing worlds. We will work with our partners to meet those challenges, strengthening local opportunity and global growth," he said.  The World Bank group significantly boosted its support to India last year to help offset the impact of the global financial crisis, with a record $11.1 billion in commitments to the country during the financial year ended June 2010.  The record funding commitment was made in response to India's request to help insulate its capital market from the global slowdown, support infrastructure and help continue delivering essential social services.  Zoellick said India's needs, especially for financing its ambitious infrastructure and human development programs, are growing rapidly as it strives to improve the lives of over a billion people -- one-third of whom are desperately poor.  "India is a player on the global stage. The country's status as a rising economic power is closely connected with how it manages this next phase of growth," said the bank chief emphasising on the need to balance rapid growth with opportunities for all.

Impacts – Econ -> Extinction

Economic collapse culminates in extinction and complete destruction of the biosphere

Bearden 2k (Lieutenant Colonel, U.S. Army, 6-12, www.cheniere.org/techpapers/Unnecessary% 20Energy%20Crisis.doc, 6-26-11, AH)
Bluntly, we foresee these factors - and others { } not covered - converging to a catastrophic collapse of the world economy in about eight years. As the collapse of the Western economies nears, one may expect catastrophic stress on the 160 developing nations as the developed nations are forced to dramatically curtail orders. International Strategic Threat Aspects History bears out that desperate nations take desperate actions. Prior to the final economic collapse, the stress on nations will have increased the intensity and number of their conflicts, to the point where the arsenals of weapons of mass destruction (WMD) now possessed by some 25 nations, are almost certain to be released. As an example, suppose a starving North Korea launches nuclear weapons upon Japan and South Korea, including U.S. forces there, in a spasmodic suicidal response. Or suppose a desperate China - whose long range nuclear missiles can reach the United States - attacks Taiwan. In addition to immediate responses, the mutual treaties involved in such scenarios will quickly draw other nations into the conflict, escalating it significantly. Strategic nuclear studies have shown for decades that, under such extreme stress conditions, once a few nukes are launched, adversaries and potential adversaries are then compelled to launch on perception of preparations by one's adversary. The real legacy of the MAD concept is his side of the MAD coin that is almost never discussed. Without effective defense, the only chance a nation has to survive at all, is to launch immediate full-bore pre-emptive strikes and try to take out its perceived foes as rapidly and massively as possible. As the studies showed, rapid escalation to full WMD exchange occurs, with a great percent of the WMD arsenals being unleashed . The resulting great Armageddon will destroy civilization as we know it, and perhaps most of the biosphere, at least for many decades.

Impacts - Indo-Pak War
India economic decline leads to Indo-Pak war

Khan 1 (Lal, Editor Asia Marxist review, http://www.marxist.com/Asia-old/indpak_shadows_of_war102.html, December 26, DA 6/27/11, OST)
However, the main cause of this tension and war hysteria is the intense socio-economic crisis that has been aggravated by the impact of the recent recession in the world economy. The Indian and Pakistani ruling classes are trying to use this chauvinism, war, or threat of war, acts of terrorism and other calamities to further subdue the working classes already suffering from the crushing exploitation under capitalism and imperialist domination. The workers in India have been subjected to some of the harshest attacks in the recent period. There have been massive redundancies, cuts and a spate of economic measures dictated by the IMF and imperialist institutions while military spending has rocketed. The deepening crisis of Indian capitalism further compels the ruling state to intensify its attacks on the working class. Ironically the traditional left leaders and intellectuals have been playing along with the tune of the ruling elite in the name of "nationalism" and "democracy".
A strong Indian economy stops Indo-Pak war
Mattoo & Cortright 99 (Amitabh Prof IR @ Melborne & David Director Policy Studies @ Noterdame,wilsoncenter.org/subsites/ccpdc/pubs/price/chap05.pdf , DA 6/27/11, OST)

The Clinton administration has embarked on a new initiative in this area known as the Big Emerging Markets strategy. As articulated by former undersecretary of commerce for international trade Jeffrey Garten, the strategy is designed to strengthen U.S. engagement in the ten largest emerging markets among developing nations, of which India is one of the most important. The strategy aims at achieving a convergence of interests with these nations and promoting a broader world community of market economics, democracy, and cooperation. 77 In the speciﬁc case of India, the assumption is that India’s growing dependence on foreign trade and investment will become an inducement for maintaining stable relations with Pakistan and other neighbors. 78 The Big Emerging Markets strategy draws its inspiration in part from the remarkable commercial interdependence and nonaggressive relations that have evolved among the European Community, the United States, and Japan in recent decades. Is it possible to broaden this ‘‘zone of democratic peace’’ to other parts of the world, based on the special role of regional economic giants? This is the central challenge that the new strategy seeks to address. 

Indian economic growth prevents conflict and leads denuclearization
Mattoo & Cortright 99 (Amitabh Prof IR @ Melborne & David Director Policy Studies @ Noterdame,wilsoncenter.org/subsites/ccpdc/pubs/price/chap05.pdf , DA 6/27/11, OST)
The Asia Society study group agrees with this approach and recommended that economic relations be the ‘‘focal point of U.S. engagement with the region.’’ 79 The Council on Foreign Relations task force likewise urged stronger U.S. support for economic liberalization in the region. 80 Enhanced economic ties could help to moderate political differences and create greater understanding and cooperation between the United States and South Asia. The resulting economic growth in India and Pakistan would improve the lives of people in the region and begin to ameliorate some of the root causes of conﬂict such as population growth and poverty. 81 There is evidence that developing nations committed to economic liberalization and market reform are more likely to favor cooperative security policies. In her study of nuclear nonproliferation, political scientist Etel Solingen found a direct relation between a commitment to economic globalization and denuclearization: ‘‘The historical record across regions suggests that where liberalizing coalitions had the upper hand, nuclear policy shifted toward more cooperative nuclear postures. Nationalist-confessional coalitions, in contrast, shied away from any commitments for effective denuclearization.’’ 82 Looking speciﬁcally at India and Pakistan, Solingen found that government coalitions committed to economic reform were more likely to favor cooperative security policies. The previous Pakistani governments of Prime Ministers Nawaz Sharif and Moeen Qureshi made gestures toward reduced military spending and regional denuclearization, in part to attract foreign loans and investments. 83 In India, by contrast, the weak coalition government of Prime Minister P. V. Narasimha Rao slowed the pace of economic liberalization and prevented progress toward bilateral cooperation while steadily hardening India’s stand on nuclear policy. Many other factors are at work in explaining these policy choices, but Solingen is correct in drawing the connection between a commitment to increased international trade and support for cooperative security policies 
Impacts – Indo-Pak -> Extinction

Indo-Pak war is the most likely chance of extinction.

Fai 1 (Dr. Ghulam Nabi, Executive Director of the Washington-based Kashmiri American Council, 7-9, http://www.mediamonitors.net/fai6.html, 6-27-11, AH) 

The foreign policy of the United States in South Asia should move from the lackadaisical and distant (with India crowned with a unilateral veto power) to aggressive involvement at the vortex. The most dangerous place on the planet is Kashmir, a disputed territory convulsed and illegally occupied for more than 53 years and sandwiched between nuclear-capable India and Pakistan. It has ignited two wars between the estranged South Asian rivals in 1948 and 1965, and a third could trigger nuclear volleys and a nuclear winter threatening the entire globe. The United States would enjoy no sanctuary. This apocalyptic vision is no idiosyncratic view. The Director of Central Intelligence, the Department of Defense, and world experts generally place Kashmir at the peak of their nuclear worries. Both India and Pakistan are racing like thoroughbreds to bolster their nuclear arsenals and advanced delivery vehicles. Their defense budgets are climbing despite widespread misery amongst their populations. Neither country has initialed the Nuclear Non-Proliferation Treaty, the Comprehensive Test Ban Treaty, or indicated an inclination to ratify an impending Fissile Material/Cut-off Convention.

Indo-Pak conflict will result in nuclear war. 

Weitz 10 (Robert, Director of the Center for Political-Military Analysis, 7-12, http://the-diplomat.com/ 2010/07/12/south-asia’s-nuclear-war-risk/4, 6-27-11, AH)

Yet even setting aside the question of nuclear weapons falling into terrorist hands, nuclear competition between India and Pakistan is especially dangerous. Active (and ongoing) political disputes between the two countries have resulted in three past wars as well as numerous proxy conflicts. Pakistani leaders in particular have concluded that their nuclear arsenal has deterred India from again using its conventional forces to attack Pakistani territory. As a result, Pakistan’s implicit nuclear doctrine presumes the possible first use of nuclear weapons.  The risks of such tensions are compounded by the physical proximity of the two countries, as well as their reliance on ballistic missiles as delivery vehicles, which means that early warning times might be as little as five to ten minutes.  Although it remains unclear whether India or Pakistan have combined its nuclear warheads with their assigned delivery systems, such a precarious stance would increase the risks of both accidental and catalytic war (a nuclear conflict between both governments precipitated by a third party, such as a terrorist group).  Throw China into the mix, with Pakistan at risk of viewing its own nuclear programme as increasingly inadequate as India seeks to achieve mutual deterrence with China, and the picture becomes more complicated. And add in the risk of widespread political disorder in either India or Pakistan, which could see a dangerous political adventurism as political leaders look to rally domestic support, and the peculiar challenges posed by the region become clearer.  The fact is South Asia is particularly prone to a destabilizing arms race. And perhaps nuclear war. 

Impacts – Nuke War -> Extinction
Nuke war leads to extinction on earth and throughout the universe. 

Chazov 85 (Yevgeny, Co-founder of International Physicians for the Prevention of Nuclear War- Noble Peace Prize Winner, 12-11, http://nobelprize.org/nobel_prizes/peace/laureates/1985/physicians-lecture.html, 6-27-11, AH)
Today is a meaningful and festive day for over 140,000 physicians from 41 nations, those who united in the movement of International Physicians for the Prevention of Nuclear War. And not only for them but for all honest men and women dedicated to maintaining life on Earth as members of the most humane profession - medicine. The Nobel Prize awarded to our movement is not only a recognition of physicians' services in denouncing the nuclear illusions and promoting a true perception of nuclear weapons and effects of their use, but also a symbol of international trust and belief in the infinite value and uniqueness of the human mind. As Ibsen6 wrote in Peer Gynt "Only he who has nothing to lose in life can risk it". Nuclear war, unless it is prevented, would lead to the extinction of life on Earth and possibly in the Universe. Can we take such a risk? In our medical practice when we deal with a critical patient in order to save him, we mobilize all our energies and knowledge, sacrifice part of our hearts and enlist the cooperation of our most experienced colleagues. Today we face a seriously ill humanity, torn apart by distrust and fear of nuclear war. To save it we must arouse the conscience of the world's peoples, cultivate hatred for nuclear weapons, repudiate egoism and chauvinism, and create favorable atmosphere of trust. In the nuclear age we are all interdependent. The Earth is our only common home which we cannot abandon. The new suicidal situation calls for the new thinking. We must convince those who take political decisions.

A nuclear war would result in species extinction and environmental destruction.

Nissani 92 (Moti, Prof. of Interdisciplinary studies at Wayne State, http://www.is.wayne.edu/mnissani/ PAGEPUB/CH2.html, 6-27-11, AH)
Some chemicals which are produced routinely by modern industrial society may react with stratospheric ozone, break it down, and lower its levels. Such depletion may have two adverse consequences. First, stratospheric ozone selectively absorbs sunlight in certain portions of the ultraviolet and infrared spectrums, so its depletion will cause more of this radiation to reach the earth and change global temperature and rainfall patterns. Second, by absorbing more than 99 percent of the sun's ultraviolet radiation, stratospheric ozone shields life on earth from its harmful effects (some scientists feel that terrestrial life could not evolve before this protective shield took its place). Ozone depletion might allow more ultraviolet radiation to reach the earth's surface, thereby disrupting natural ecosystems, lowering agricultural productivity, suppressing the human immune system, and raising the incidence of skin cancer and cataracts.28 Since 1985, extensive temporary reductions of the ozone layer have been observed in polar regions, but their causes (man-made or natural) and implications remain uncertain.29 From 1981 to 1991, the ozone shield over the Northern Hemisphere has been depleted by 5 percent, thereby allowing a 10 percent increase in ultraviolet radiation on the ground.  The connection between nuclear war and the ozone layer is simple: the heat created by nuclear explosions produces huge quantities of nitrogen oxides in the surrounding air.25 In addition, the launch of solid-fuel missiles may release huge quantities of chlorine and nitrogen compounds.30 These, in turn, are precisely among the chemicals that could cause significant depletion of the ozone layer and lead to the two adverse consequences described above.  In the first days and weeks after the war, smoke and dust will prevent the increased ultraviolet radiation from reaching the earth's surface. But ozone levels will reach their nadir in 6 to 24 months, long after most of the smoke and dust have settled back to earth.25,26b Ozone levels will probably be restored to above 90 percent of former levels within five years after the war.26b Hence, "nuclear winter" and ozone depletions are not expected to appreciably offset each other.  Under the altered conditions created by a nuclear war, as many as 50 percent of the earth's species might become extinct,26c some pest populations might temporarily increase,26d and most natural communities might undergo radical transformations.

Indo Pak Brink

Tensions high over Indian blockade 
Islamabadpost 6/19 (islamabadpost.com/english/2011/06/19/ahead-of-talks-india-and-pakistan-diplomatic-tension, 2011, OST)
India and Pakistan were locked in a diplomatic row on Saturday, ahead of talks between their foreign secretaries in Islamabad next week. After Pakistan alleged that an Indian warship obstructed a Pakistani naval ship escorting an Egyptian merchant vessel freed by Somali pirates, New Delhi dismissed the complaint as “totally baseless”. The Indian external affairs ministry said the two countries had been coordinating with their overseas interlocutors ahead of the release of MV Suez and its sailors, including Indians and Pakistanis.
Tensions high over Indian ship movements 

Islamabadpost 6/19 (islamabadpost.com/english/2011/06/19/ahead-of-talks-india-and-pakistan-diplomatic-tension, 2011, OST)
Pakistan’s foreign office on Friday lodged a formal protest and said that its frigate PNS Babar was brushed past by INS Godavari. Pakistan said that INS Godavari “hampered humanitarian operations” carried out by PNS Babar on June 16 while escorting the MV Suez in the Gulf of Aden. The Indian ship was also accused of undertaking “dangerous maneuvers”. “This incident constitutes a serious violation of international regulations pertaining to safe conduct at high seas and of the India-Pakistan agreement of 1991 on advance notice of military exercise maneuvers and troop movement,” a Pakistani spokesperson said. MV Suez, seized in August 2010, was released June 13. Its crew included six Indians, 11 Egyptians, four Pakistanis and one Sri Lankan.  
Tensions high- Mumbai attack, Kashmir and ISI

Islamabadpost 6/19 (islamabadpost.com/english/2011/06/19/ahead-of-talks-india-and-pakistan-diplomatic-tension, 2011, OST)
According to the report, the Indian side is likely to inquire about progress in the trial of 26/11 Mumbai attack masterminds. India may also raise Pakistani American David Coleman Headley’s revelations about the role of the Pakistani spy agency ISI in the Mumbai outrage. Pakistan wants to include the Kashmir dispute on the agenda. Earlier this year, India and Pakistan agreed to resume their comprehensive dialogue on all outstanding issues “in a constructive and forward-looking manner”. According to India, the agenda would include “peace and security”, including confidence-building measures, Jammu and Kashmir and promotion of friendly exchanges. 
Tensions high over Mumbai incident 

Abdohoo 8 (Abdohoo.com/news-blog/pakistan/the-nuclear-sub-continent-at-high-tension, November 29, DA 6/27/11, OST)
As India’s City Mumbai struck with dozens of terrorists, The India especially Indian Media start blaming Pakistan as usual like wise in the past. Now both countries are at their high tension and according to media reports, both countries alerted their Air Force. Indian Media is trying to portray the Pakistani image as a terrorist state as in the past. India Instead of trying to find the consequences and arresting the terrorists and accepting their intelligence failure, Started blame Game and making this region a flash point. 

Tensions on brink now
Asian Age 6/19 (Asianage.com/india/india-pak-high-seas-face-worrying-445, 2011, DA 6/27/11, OST)

The India-Pakistan spat regarding their warships in the Gulf of Aden show that the piracy-infested waters of the Gulf of Aden, thousands of kilometres from the subcontinent, have become the latest flash point between the two countries. Indian defence sources said the Pakistani warship had resorted to aggressive posturing. It also raises the worrying possibility of a collision, skirmish or flown-blown exchange of fire between the two well-armed warships that, in turn, could have resulted in military tension in South Asia. The developments come  just days ahead of the India-Pakistan foreign secretary-level talks. 
***China Energy Adv**

1AC – China Energy

Chinese oil demand is at a record high - this makes economic decline inevitable


Li 8 (Minqi, Chinese political economist, associate prof. @ U of Utah, Political Economy Research Institute, December, http://scholarworks.umass.edu/cgi/viewcontent.cgi?article=1158&context=peri_workingpapers, 6-27-11, SRF)

Despite these optimistic assumptions, between now and 2020, China will have to rely upon rapid increase in energy imports to sustain rapid economic growth.  From now to 2020, it is assumed that China’s energy imports will grow sufficiently rapidly so that China could maintain an annual economic growth rate of 8.5 percent.   Between 2000 and 2007, China’s energy consumption grew at an average annual rate of 10 percent.  Between 2007 and 2020, it is assumed that rapid improvements in energy efficiency allow China’s energy consumption growth to slow down to 3.9 percent a year.  Nevertheless, China’s energy imports will have to grow from 200 million metric tons of oil equivalent to nearly 600 million metric tons (and will keep growing if rapid economic growth continues).   China’s energy imports as a share of the rest of the world’s total production of fossil fuels would have to increase from 2.5 percent to 7 percent. 4   By comparison, the US energy imports in 2007 were about 700 million metric tons of oil equivalent.  Beyond 2020, it is assumed that China’s energy imports will account for 7.5 percent of the rest of the world’s fossil fuels production.   According to the World Bank (2008) measure of GDP and BP Statistical Review of World Energy, China’s current level of energy efficiency (measured by purchasing power parity of GDP per unit of primary energy consumption) is about $3.7 per kilogram of oil equivalent.   By comparison, the US energy efficiency is $5.9 per kilogram, Japan’s energy efficiency is $8.6 per kilogram, the German energy efficiency is $9.0 per kilogram, and the world average is $6.0 per kilogram.  In the current projection, it is assumed that China’s energy efficiency would more than triple and reach $13 per kilogram of oil equivalent by 2050.   According to the Annual Report of China’s Energy Development, the average physical efficiency of China’s energy system is about 36 percent (Cui, ed. 2008:332).  This result, if reliable, would suggest that China’s long-term energy efficiency potential at most would be about three times of the present level.  The above projection assumes that this potential would be more than fully exploited by 2050.  Figure 2 compares China’s projected energy efficiency with the historical energy efficiency performance of the world average as well as the world’s largest economies.   With energy supply and energy efficiency projected, one can then proceed to project economic growth, as GDP is simply the product of primary energy supply and energy efficiency.   Figure 2 presents China’s historical and projected economic growth rates from 1980 to 2050.   It is assumed that the Chinese economy will continue to grow at 8.5 percent a year until 2020.  After 2020, however, it is extremely unlikely that China’s energy imports from the rest of the world (excluding China) production of coal is projected to peak in 2018.  The rest of the world’s oil and gas production is derived by subtracting the projected China’s production from the projected total world production. 10 the world could grow any further.  As energy imports start to decline, economic growth rate plunges below 6 percent.    It turns out that the rapid growth of renewable energy and energy efficiency will fall far short of what is necessary to compensate the decline of fossil fuels.  Figure 1 shows that China’s total energy supply peaks around 2030 and declines at an accelerating pace from 2030 to 2050.   By 2050, the Chinese economy sinks into negative growth and permanent decline.   Could there be anything wrong with these projections?  The above assumptions are between optimistic and wildly optimistic.  The coal projection is based on the highest estimate of China’s remaining recoverable coal.  The oil and natural gas projections are fairly uncontroversial.  The hydro electricity is expanded to the limit.  Barring unexpected technological miracles, there is little scope for further expansion of nuclear electricity.  Both the renewable and energy efficiency projections are on the optimistic side.   Energy imports are allowed to grow to the point beyond which the rest of the world would be forced into energy starvation.  What else could one do to save China’s economic growth?   Therefore, it seems impossible to avoid the conclusion that the availability of energy resources is likely to impose an insurmountable limit to China’s future economic growth.  It is obvious that such a finding, if confirmed by the actual development of future events, will be of enormous significance for the global political and social development.  First of all, as the US imperialism has been in secular decline, many have expected or hoped that China would replace the US to become the next leader of the capitalist world system, leading a successful systemic reconstruction.  However, given the findings of this paper, by the mid-21st century, the Chinese economy will probably find itself in permanent decline (if not complete disintegration) and China will be in no position to lead the restructuring of the existing world system. 
1AC – China Energy

Specifically, China's energy demand will outstrip supply well within 20 years, facilitating a global economic collapse. U.S development of SPS is comparatively the most sustainable solution.

Dinerman 7 (Taylor, Senior Editor at the Hudson Institute’s New York office and has written on space and defense issues for the Wall Street Journal, National Review, and Ad Astra, "China, the US, and Space Solar Power." October 22nd, http://www.thespacereview.com/article/985/1, AD 6/27/11) AV
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. the In the near term 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.  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.  China, like its neighbors Japan and Korea, has a land shortage problem. This may seem odd when one looks at a map, but the highly productive industrial regions of China are confined to a limited coastal area. These areas also overlap with some of the nation’s most fertile agricultural lands. Conflicts caused by hard choices between land use for factories and housing and for food production are now common.  Building the rectennas at sea would help alleviate some of these disputes. China and its neighbors could compete to see who could build the most robust and cost-effective sea-based rectennas. They would also be able to export these large systems: a system that can survive the typhoons in the South China Sea can also handle the monsoons of the Bay of Bengal or the hurricanes of the Caribbean. 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. 

1AC – China Energy

Economic decline causes extinction

Mead 9 (Henry , Sr fellow in U.S. Foreign Policy at the Council on Foreign Relations, The New Republic, 2/4/09, http://www.tnr.com/politics/story.html?id=571cbbb9-2887-4d81-8542-92e83915f5f8&p=2) ET
So far, such half-hearted experiments not only have failed to work; they have left the societies that have tried them in a progressively worse position, farther behind the front-runners as time goes by. Argentina has lost ground to Chile; Russian development has fallen farther behind that of the Baltic states and Central Europe. Frequently, the crisis has weakened the power of the merchants, industrialists, financiers, and professionals who want to develop a liberal capitalist society integrated into the world. Crisis can also strengthen the hand of religious extremists, populist radicals, or authoritarian traditionalists who are determined to resist liberal capitalist society for a variety of reasons. Meanwhile, the companies and banks based in these societies are often less established and more vulnerable to the consequences of a financial crisis than more established firms in wealthier societies. As a result, developing countries and countries where capitalism has relatively recent and shallow roots tend to suffer greater economic and political damage when crisis strikes--as, inevitably, it does. And, consequently, financial crises often reinforce rather than challenge the global distribution of power and wealth. This may be happening yet again. 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. 
China - Energy Unsustainable

China’s energy demand is forecasted to soar in the next few years - causes economic decline and political instability

Reilly 7 (James, Quaker International Affairs Representative for East Asia, “Avoiding an Energy War with China,” June, http://www.fcnl.org/issues/item.php?item_id=3252&issue_id=103, AD 6/27/11) AV

China’s remarkable economic boom, fueled for years by China’s massive supply of soft coal, has  begun to expand beyond China’s domestic energy supply. While coal still makes up 65 percent of  China’s primary energy consumption, oil imports fill a growing percentage of China’s mounting  energy needs. A net oil exporter in 1993, China today is the world’s third largest importer of oil and  the second largest oil consumer. Over the next fifteen years, Chinese demand is expected to roughly  double. By 2020, China will likely import 70% of its total oil needs, compared to 40% today. China’s dependence on imported oil raises political anxieties in Beijing. China’s government stakes its  political right to rule on economic performance and rising standards of living. Domestic energy  shortages, rising oil costs, and the specter of long-term global energy “scarcity” could undermine the  country’s economic growth and seriously jeopardize job creation, raising real risks of social instability  in China.   

China's oil demand is at an all time high - demand will continue to skyrocket in 2011

Rigzone Staff 11 (Rigzone staff, Rigzone News Services, " Today's Trends: China Oil Demand Hits Record, to Keep Climbing in 2011." January 21st, http://www.rigzone.com/news/article.asp?a_id=103353&hmpn=1, AD 6/27/11) AV

China's apparent oil demand in December rose 18% year over year to a record 40.73 million metric tons (mt), or an average 9.6 million b/d, with both crude throughput and net oil product imports rising, according to Platts' analysis of the latest official data.  Oil demand in December was also up 7% from November's 38.09 million mt, or 9.3 million b/d, the previous record high. For all of 2010, China's apparent oil demand rose 11.43% year over year to a record 434.40 million mt, or an average 8.71 million b/d, Platts' analysis showed.  Chinese state-owned refiners processed 38.72 million mt of crude oil in December, up 11.92% year on year and a rise of 5.64% from November, according to data released Thursday by China's National Bureau of Statistics. In 2010, Chinese refiners' crude throughput rose 12.89% year on year to 423.05 million metric tons.  FACTS Global Energy expects China's oil demand to increase to an average 9.5 million b/d in 2011 as the Chinese economy continues to expand and the consumption of transportation fuels increases. "The last two months when China has hit oil demand records are proof in point of the country's apparent insatiable appetite for oil and transport fuel," said Thomas Hogue, Platts news director for Asia. 

Chinese growth is unsustainable-coal supply runs out by 2020 and current energy plans kill the environment

Berrah et al 7 (Noureddine, energy economist at World Bank, Fei Feng, Director of the Industrial Economics Research Development at the Development Research Center of the State Council of China, Roland Priddle, economist for 33 years in the Canadian government, Leiping Wang spent 10 years with the Beijing Economic Research Institute, Sustainable energy in China: the closing window of opportunity, pg. 30, SRF)
After 2020, however, China could face coal supply shortages, unless greater energy efficiency is achieved by effective, promptly initiated measures and unless there is further diversification of the fuel mix, particularly to include increased use of gas and renewable energy for power generation. However, the atmospheric concentrations of major pollutants from coal production and use have reached or are approaching unsustainable levels (see chapter 4). Unless major efforts are made to improve energy efficiency and deploy clean-coal technologies on a large scale, those concentrations will continue to rise roughly in step with growing consumption. Delay in addressing these fast-growing environmental problems could lead to irreversible damage to the atmospheric, agricultural, and forest environments. Urgency is the characteristic lacking in energy and environmental policy. The present concentrations of levels of nitrogen oxides and sulfur dioxide have reached or even, in some cases, exceeded the caps that the government has set for these pollutants. In addition, the projections of pollution associated with the DRC and ERI's energy scenarios are all higher than the targets the government envisages for 2020. Even under the most optimistic scenario (green growth), sulfur dioxide emissions would be 100 percent higher—and nitrogen oxides emissions would be 50 percent higher—than the environmental caps under consideration (see chapter 4). 

China - Energy Unsustainable

Current trends show Chinese oil and coal requirements are unsustainable-
Berrah et al 7 (Noureddine, energy economist at World Bank, Fei Feng, Director of the Industrial Economics Research Development at the Development Research Center of the State Council of China, Roland Priddle, economist for 33 years in the Canadian government, Leiping Wang spent 10 years with the Beijing Economic Research Institute, Sustainable energy in China: the closing window of opportunity, pgs. 26-28, SRF)
China's increased dependence on imported oil since the early 1990s is already a security concern, and that dependence will worsen if recent energy growth trends persist (see table 2.7 and figure 2.2). During the first decade of high growth (the 1980s), China was able to maintain quasi autarky in energy supply. However, by 1993, the country had become a net oil importer, and by 1995, its dependence on oil imports had increased to about 5.3 percent. This level of dependence was no cause for alarm. However, just five years later, in 2000, the growing demand of the economy had propelled China's dependence on oil imports to nearly 33 percent. Moreover, net oil imports grew at 14.2 percent on an average annual basis in those five years, to reach 143.6 million tons in 2005. At this level of dependence on foreign oil supplies, the country's energy security became a major concern for decision makers. All projections of energy consumption compared with energy supply estimates indicate that China inevitably will become even more dependent on oil imports, even though its remaining exploitable oil reserves are significant. According to DRC estimates, these reserves amount to about 2.4 billion tons. Estimates of annual domestic oil output show production peaking at about 200 million tons in 2015 and thereafter ranging between 180 million and 200 million tons through 2020. In contrast, the DRC and ERI's projections indicate that by 2020 China's oil demand will be double or triple that amount, from 450 million to 610 million tons, in the low and high scenarios. As a result, the country's incremental oil demand between 2000 and 2020 would range from about 12 percent to about 28 percent of the incremental global oil demand projected by the IEA. Even if the current ambitious plans for synthetic fuel production were to materialize, the contribution of these fuels to meeting oil demand would not likely amount to more than 20 million tons in 2020, less than 5 percent of the lowest estimate of oil consumption by that year. Therefore, China would increasingly rely on oil imports: the share of imports could rise dramatically, to between 50 and 60 percent of oil consumption by 2020. Furthermore, if recent trends continue, following the path taken by advanced market economies at earlier stages of industrialization (that is, if energy/GDP elasticity remains greater than 1.0), oil import requirements will exceed the highest current projections. The consequent pressure on world oil markets and the cost to China's economy would be enormous. The major industrial countries also have experienced high dependency on oil imports, but some have managed to keep imports from increasing for several decades. For example, between 1973 and 2003, Japan maintained its oil consumption at about 250 million metric tons; during the same period, France actually reduced its oil consumption by about 23 percent, from about 120 million to 93 million metric tons. However, not all countries have been able to constrain imports. The United States, which has a more energy-intensive economy than either France or Japan, experienced an increase in both oil consumption and oil imports during the same period: oil consumption increased by about 8 percent, and the share of imports jumped from about 36 percent to nearly 64 percent because of declining production. Despite the current high tension in oil markets, it is likely that global and regional markets would again adjust to meet the increasing demand, including China's high incremental imports. There is no consensus among experts about future equilibrium prices; however, it is likely that China would face tighter markets than industrial countries experienced in the past, even during the oil shocks of the early 1970s and early 1980s. China's coal production could meet current and even higher consumption levels than projected for 2020, but those levels would not likely be environmentally sustainable. Energy projections show that coal would continue to account for more than 60 percent of primary energy consumption in 2020. Experts consider that the coal supply shortages and related reductions in electricity supply that occurred in recent years were a temporary phenomenon and not likely to present a long-term problem, particularly if transportation bottlenecks continue to be relieved. As box 2.1 indicates, massive reserves mean that China is likely to be able to meet coal demand through 2020 even if this demand turns out to be higher than envisaged. 
Chinese growth is currently unsustainable-environment

Berrah et al 7 (Noureddine, energy economist at World Bank, Fei Feng, Director of the Industrial Economics Research Development at the Development Research Center of the State Council of China, Roland Priddle, economist for 33 years in the Canadian government, Leiping Wang spent 10 years with the Beijing Economic Research Institute, Sustainable energy in China: the closing window of opportunity, pg. xv, SRF)

But this report points out that while underpinning economic growth, the energy sector has increasingly been stressing the natural environ​ment, placing heavy demands on domestic energy sources, and exposing the country to the risks of dependence on foreign petroleum supplies. If energy requirements continue to march in lockstep with economic growth, doubling every decade, it will be impossible to meet the energy demands of the present without seriously compromising the ability of future Chinese generations to meet their own needs for energy. Briefly, a business-as-usual future appears unsustainable. 
China - Energy Unsustainable
Chinese energy is unsustainable and kills the environment-7 statistical reasons
Berrah et al 7 (Noureddine, energy economist at World Bank, Fei Feng, Director of the Industrial Economics Research Development at the Development Research Center of the State Council of China, Roland Priddle, economist for 33 years in the Canadian government, Leiping Wang spent 10 years with the Beijing Economic Research Institute, Sustainable energy in China: the closing window of opportunity, pgs. 151-152, SRF)
Present energy trends are unsustainable. A sustainable energy system must meet the needs of the present without compromising the ability of future generations to meet their needs. China's energy sector and foreseeable trends in its development plainly do not meet the criteria for sustainability. The intensity of energy use is much higher than in the advanced industrial countries, the energy/gross domestic product (GDP) elasticity has significantly increased during the 10th Five-Year Plan (2001-05), the prospective volume growth is by any standard enormous, the energy mix is dominated by "dirty" coal, oil imports are rising uncontrollably, and the technologies of energy conversion and use are conventional and inefficient. The environmental consequences of these factors are unacceptable in relation to existing Chinese standards. The insecurity implications are threatening. Present energy policies, institutions, and laws cannot achieve sustain-ability. Sustainability requires effective policy directions, adequate organizational structures, sound modern legal instruments, and strong economic incentives for efficiency and environmental investments. Established energy policies under which the trends of the 10th Five-Year Plan have developed are clearly deficient and will not lead to sustainability, even though they have achieved much in the way of building a large energy sector, which, with remarkably few failures, has until recently met the volume needs of a rapidly growing economy and a changing society. Similarly, the existing energy institutions of government are not well adapted to effective management of such a huge sector and its momentous growth. Energy responsibilities, while nominally focused in the National Development and Reform Commission (NDRC), are in effect dispersed among half a dozen departments.1 These institutions are understaffed and underfunded (box 7.1). Enforcement of laws and regulations is particularly weak. 
Chinese industrial growth is unsustainable

Berrah et al 7 (Noureddine, energy economist at World Bank, Fei Feng, Director of the Industrial Economics Research Development at the Development Research Center of the State Council of China, Roland Priddle, economist for 33 years in the Canadian government, Leiping Wang spent 10 years with the Beijing Economic Research Institute, Sustainable energy in China: the closing window of opportunity, pg. 31, SRF)

Conclusion: An Urgent Situation The conclusion is unavoidable: present growth trends are unsustainable; the situation is urgent and calls for new and coordinated policy making, strengthened institutions, and effective, results-oriented implementation. China cannot sustain a growth rate of energy demand equal to or faster than the growth rate of its GDP without compromising the ability of future generations to meet their environmental and energy needs.2 Change is urgently needed because these energy-intensive assets have long lives and China's new stocks of them, from power generation assets to automobiles to buildings, are growing rapidly. Any low-efficiency equipment (for example, conventional coal-fired power plants) or buildings added in the coming years will still be in operation in 2020 and far beyond. Furthermore, international experience during the past three decades shows that energy-use practices alter slowly and that lead times for fundamental changes are likely to be long. Some results can unquestionably be achieved by the end of the 11th Five-Year Plan (2006-10) with special efforts to conserve energy, but sustainability will require a longer-term economic and societal vision. The issues that underlie China's current energy situation and the risks of being locked into an energy-intensive future are recognized by the government. In response, it is developing a comprehensive strategy, to be embodied in a new energy law currently under consideration. To be effective, this important step should be complemented by institutional change and improved policy implementation.
Chinese economy k2 global economy

Chinese collapse is inevitable by 2020-leads to global collapse and extinction
Li 8 (Minqi, Chinese political economist, associate prof. @ U of Utah, Political Economy Research Institute, December, http://scholarworks.umass.edu/cgi/viewcontent.cgi?article=1158&context=peri_workingpapers, 6-27-11, SRF)
Within China, until now, the Chinese ruling elites have relied upon rapid economic growth to alleviate or divert various social conflicts and tensions.  However, beyond 2020, as the 11 Chinese economy falls into increasingly deeper economic crisis, it will become impossible for the ruling elites to contain the unfulfilled economic, social and political aspirations from the broad masses of the population.  Thus, in all likelihood, economic crisis will be followed by political and social explosions.    Finally, the limits to China’s economic growth could turn out to coincide with the limits to global economic growth.  The capitalist world system is one based on endless drive for profit and capital accumulation.  After centuries of ruthless accumulation, we have by now reached the point where the global ecological system is on the verge of total collapse.  The global energy crisis and other aspects of the global environmental crisis represent the strong signals that the nature sends to the humanity: the existing social system has reached its historical limit and the future survival of the humanity and the civilization depends on the building of a new, equitable, and sustainable society as soon as possible.
China – SPS Solves

SPS prevents Chinese energy collapse which prevent a global economic collapse 

Dinerman 7 (Taylor, Senior Editor at the Hudson Institute’s New York office and has written on space and defense issues for the Wall Street Journal, National Review, and Ad Astra, "China, the US, and Space Solar Power." October 22nd, http://www.thespacereview.com/article/985/1, AD 6/27/11) AV
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.  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.  China, like its neighbors Japan and Korea, has a land shortage problem. This may seem odd when one looks at a map, but the highly productive industrial regions of China are confined to a limited coastal area. These areas also overlap with some of the nation’s most fertile agricultural lands. Conflicts caused by hard choices between land use for factories and housing and for food production are now common.  Building the rectennas at sea would help alleviate some of these disputes. China and its neighbors could compete to see who could build the most robust and cost-effective sea-based rectennas. They would also be able to export these large systems: a system that can survive the typhoons in the South China Sea can also handle the monsoons of the Bay of Bengal or the hurricanes of the Caribbean. 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.
SPS is the only hope for India. 
Nansen 95 (Ralph, Founded Solar Space Industries, Sun Power: The Global Solution for the Coming Energy Crisis, Ch. 8, AH)
India has expressed interest and requested help from the US Department of Energy. DOE told them they had looked at the system in the past, but had no interest in it. An acquaintance of mine from India who works for the United Nations told me the only hope for the developing nations to have enough energy in the future is solar power satellites.

SPS key to meet energy demands in developing countries. 

Little 8 (Frank E, Texas A&M U Center for Space Power, 8-15, http://www.nss.org/settlement/ ssp/library/2002-SPSRecentDevelopments.pdf, 6-27-11, AH)

Solar power is a reality. Today, increasing numbers of photovoltaic and other solar-powered installations are in service around the world and in space. These uses range from primary electric power sources for satellites, remote site scientific experiments and villages in developing countries to supplementing the commercial electric grid and providing partial power for individual businesses and homeowners in developed countries. In space, electricity generated by photovoltaic conversion of solar energy is the mainstay of power for low Earth and geostationary satellite constellations. Still, for all its acceptance as a benign and environmentally friendly energy source, terrestrial solar power has yet to be seriously considered a viable technology for providing base electrical generating capacity. The obvious reason is sunshine on earth is too unreliable. In addition to the diurnal and seasonal cycles, inclement weather reduces the average daily period and intensity of insolation. However, the sun shines constantly in space. The challenge is to harvest and transmit the energy from space to earth. The Solar Power Satellite has been hailed by proponents as the answer to future global energy security and dismissed by detractors as impractical and uneconomic. The idea for a Solar Power Satellite that would help meet the growing energy needs of developed and developing nations was conceived by Dr. Peter Glaser in 1968 [3]. Dr. Glaser's concept was orbiting satellites converting solar energy and transmitting the energy to earth via a radio frequency energy beam. Solar Power Satellites placed in geosynchronous equatorial orbit 35,800 kilometers above Earth's surface would be continuously illuminated for most of the year. As a result of the orbit location, the amount of sunlight shining on the satellite during the year is five times more than is available to any terrestrial location. At geosynchronous orbit, satellites have the same rotational period as the Earth and are therefore fixed over one location at all times, enabling the satellite to deliver almost uninterrupted power to a ground receiving site.

China - SPS solves

SPS solves China’s energy crisis

Space Energy 10 (Space energy, 4-29, http://spaceenergy.com/AnnouncementRetrieve.aspx?ID=46081, 6-27-11, SRF)

A collaboration where China is purchasing energy from a US based SBSP provider such as Space Energy would have tremendous advantages for both parties. Not only would it greatly support the US aerospace market by providing a platform for large scale job creation, but it would help reduce China’s use of (and emissions from) coal, provide the ability to supply emergency power in disaster struck regions, and position the country as a world leader in the proactive use of clean energy technology. Additionally, by purchasing significant quantities of Space Based Solar Power from a company such as Space Energy, the U.S. would significantly improve its trade balance with China. 
SPS solves global energy
O’Neill 8 (Ian, PhD U Wales, founder-Astroengine, Universe Today, 6-1, http://www.universetoday.com/14646/harvesting-solar-power-from-space/, 6-27-11, SRF)
It sounds like the perfect plan: build a vast array of solar panels in space. This avoids many of the practical problems we have when building them on Earth such as land availability, poor light conditions and night time, but sending a sunlight farm into space will be expensive to set up. In the 1970′s a plan was drawn up by NASA for the possibility of orbital sunlight “harvesting”, but it was deemed too expensive with a hefty price tag of at least $1 trillion. There was no country in the world that could commit to such a plan. But as we slowly approach an era of cheaper space travel, this cost has been slashed, and the orbital solar energy case file has been re-opened. Surprisingly, it isn’t the most developed nations in the world that are pushing for this ultimate renewable energy source. India and China, with their ballooning populations are reaching a critical point for energy consumption and they are beginning to realise their energy crisis may be answered by pushing into space. So how could this plan work? Construction will clearly be the biggest expense, but the nation who leads the way in solar power satellites will bolster their economy for decades through energy trading. The energy collected by highly efficient solar panels could be beamed down to Earth (although it is not clear from the source what technology will go into “beaming” energy to Earth) where it is fed into the national grid of the country maintaining the system. Ground based receivers would distribute gigawatts of energy from the uninterrupted orbital supply. This will have obvious implications for the future high demand for electricity in the huge nations in Asia and will wean the international community off carbon-rich non-renewable resources such as oil and coal. There is also the benefit of the flexible nature of this system being able to supply emergency energy to disaster (and war-) zones. 

SPS solves oil needs
Shea 20 (Karen, Space Solar Power Information Service, 6-24, http://spacesolarpowerinformationservice.blogspot.com/2010/06/replace-oil-with-space-solar-technology_24.html, 6-27-11, SRF)
Rick Tumlinson, president of Space Frontier, and member of the Space Renaissance Initiative Board, says “For less than the cost of one offshore platform—and far, far less than the cost of the clean up of this disaster—we could build and operate the first tests of a space based power satellite.” In fact, companies in Japan, Europe, and the USA have declared their intention to build a solar power station in space and beam that energy to Earth. However, the intention has not yet become realized. SRI recommends public-private partnerships between G20 governments and companies who want to grow their businesses above the atmosphere, where the Sun never sets. “When this is accomplished, the world can access an unlimited energy supply that by-passes the need for oil; synergizing with the borning Space Tourism industry, SBSP will boost the greatest economic revolution of all times”, says Adriano Autino, President of the Space Renaissance Initiative.
China - SPS solves

Current technologies fail-space solar power solves
Glenn and Gordon 7 (Jerome and Theodore, co-founders of the Millennium Project, The Millenium Project, http://www.futurestudies.az/pdf/SOF_2007_Eng.pdf, 6-27-11, SRF)

As the two great energy consumers and CO2 producers, the U.S. and China should lead an  “Apollo-like” global energy R&D program with a full range of possibilities—from a solar-electric economy that is both land- and space-based to massive biofuels and tele-work  efficiencies cutting demand. Initial U.S.-China cooperation has begun on cleaner coal processing and biofuels. Energy efficiencies will increase and will lower demand in richer areas—it takes 33% less energy today than in 1973 to produce a unit of GDP in IEA countries, but demand in other areas like China and India will push global demand over 50% from 2003 to 2030, increasing fossil fuel consumption to 81% of primary energy demand unless alternatives succeed. In the meantime, large-scale carbon capture, storage, and reuse should also be a top priority. Over $70 billion was invested into renewable and low-carbon technology in 2006, up 43% since 2005; 1,500 clean tech companies opened; and 4,093 U.S. patents focused on clean tech, with solar and biofuels leading.  Research is increasingly showing that solar energy can become a major source of electricity and that biomass could increasingly replace petroleum if environmental pollution and food prices are not raised too much. Massive seawater irrigation employing halophyte plants and algae on coastal deserts could annually produce 190,000 liters of biofuels per hectare. Cogeneration using waste heat can also make contributions to energy production. Meanwhile, approximately 1,000 coal plants, with production lives of 40 years, are in some stage of planning or construction around the world without CO2 capture. Emissions from coal-fired power plants projected to be built over the next 25 years are greater than total emissions during the last 250 years.  Environmental movements may try to close down fossil fuel industries, just as they stopped growth in nuclear energy 30 years ago. For nuclear energy to replace the greenhouse gas  emissions from fossil fuels, about 2,000 nuclear power plants would have to be built—two to  three a week for 15 years. Another Chernobyl-type accident could halt expansion of nuclear power.  Nanotubes may replace wire to conduct electricity better. Solar farms can focus sunlight atop towers with sterling and other generators. Plastic nanotech photovoltaics printed on buildings and other surfaces could cut costs and increase efficiency. Estimates for the potential of wind energy continue to increase. The transition to a hydrogen infrastructure may be too expensive and too late to affect climate change, while plug-in hybrids and flex-fuel vehicles, falling battery costs, and compressed air cars may provide alternatives sooner to petroleum-only vehicles.  Learning how C hydrogenoformans bacteria convert water and carbon monoxide to hydrogen could lead to a breakthrough in sustainable hydrogen production. Space solar power satellites could manage base-load electricity on a global basis, improving efficiencies and beaming energy to electric grids, providing sustainable abundant electricity for the world. Agreement on scientific measurements will be necessary for energy pricing policies and carbon taxes to reflect the impacts of energy production and use. All these may require the creation of a World Energy Organization.
U.S expansion of a clean energy sector directly reduces China's oil demand

Kammen 7 (Daniel, Director of Renewable and Appropriate Energy Laboratory (RAEL) at the University of California, Berkeley “Green Jobs Created by Global Warming Initiatives,” September 25th, http://docs.cpuc.ca.gov/eeworkshop/CPUC-new/summit/docs/Kammen_Senate_EPW-9-26.pdf AD 6/27/11) AV 

In addition to supporting domestic job creation, clean energy is an important and fastest growing  international sector, and one where overseas policy can be used to support poor developing  regions – such as Africa (Jacobsen and Kammen, 2007) and Central America – as well as regaining market share in solar, fuel cell and wind technologies, where European nations and  Japan have invested heavily and are reaping the benefits of month to year backlogs in clean  energy orders. Some of those orders are for U. S. installations, but many more could be if we choose to make clean and green energy a national priority for both domestic installation and  overseas export. Technology exports have impacts well beyond domestic job creation. In fact, if properly  managed, the development of a thriving ‘cleantech’ sector can address a vital global issues, namely the emissions trajectories of major developing nations. China and India are often singled  out for attention as major, emerging global emitters. China, in fact, will become the world’s largest greenhouse emitter in the near future, if it has not already. This fact, is often used – mistakenly in my view – to argue against unilateral climate protection efforts by nations such as the United States. This view is shortsighted in two vital respects. First, China is demonstrably already suffering from the impacts of fossil fuel use. Crop yields in many parts of China are significantly lower than they would be without the significant sulfur and particulate burden that results from domestic coal combustion. (In fact, coal combustions emissions from China have significant air quality impacts on Japan, and can be measured in the U. S. as well.) Crop losses of over 20% have been reported in part of China, with the decrease unambiguously linked to air pollution. China also experiences significant human health impacts from this pollution burden as well. Second, China has committed, on paper, to a ‘circular economy’ where waste is reduced and  overall productivity is enhanced. If the United States were to become a major exporter, or even a partner, in the production of low-emissions technologies – from truly carbon-capture coal-fired power plants, to increased numbers of solar, wind, and biofuel technologies – China would be an eager trading partner, so that they could install increasing numbers of low-emissions technologies. This would directly help the Chinese economy and their environmental and public health situation. On both of these grounds, U. S. domestic expansion of the clean energy sector will likely positively impact the ability and the actions of a number of emerging economies to ‘go green’. 
China - SPS solves

SSP provides a vast and sustainable amount of resources, ending our dependence on oil - comparatively better than all other alternative energy sources

NSS 7 (National Space Society, “Space Solar Power  Limitless clean energy from space,” October, http://www.nss.org/settlement/ssp AD 6/27/11) AV

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

Rouge 7 (Joseph, Acting Director at the National Security Space Office, Space‐Based Solar Power As an Opportunity for Strategic Security." October, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf AD 6/27/11) AV

The magnitude of the looming energy and environmental problems is significant enough to warrant consideration of all options, to include revisiting a concept called Space Based Solar Power (SBSP) first invented in the United States almost 40 years ago. The basic idea is very straightforward: place very large solar arrays into continuously and intensely sunlit Earth orbit (1,366 watts/mJ), collect gigawatts of electrical energy, electromagnetically beam it to Earth, and receive it on the surface for use either as baseload power via direct connection to the existing electrical grid, conversion into manufactured synthetic hydrocarbon fuels, or as low-intensity broadcast power beamed directly to consumers. A single kilometer-wide band of geosynchronous earth orbit experiences enough solar flux in one year to nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today. This amount of energy indicates that there is enormous potential for energy security, economic development, improved environmental stewardship, advancement of general space faring, and overall national security for those nations who construct and possess a SBSP capability.

China - CCP module

A failure to transition from oil will guarantee CCP collapse

Ogden 8 (Peter,  Senior Policy Analyst for National Security and International Policy at the Center for American Progress, “Warming Ties: Climate Change Challenges Cannot Be Met Without Sino-U.S. Cooperation,”  May, http://www.americanprogress.org/issues/2008/05/china_climate.html, AD 6/27/11) AV

While no clear consensus appears to have emerged about how to solve China’s energy and environmental challenges, there is broad internal agreement among the political elite about the threats of failing to do so.  One threat is that environmental degradation will dampen the country’s torrid rate of economic growth, which has been the Chinese Communist Party’s primary claim to political legitimacy. In order to ensure more sustainable growth, Pan Yue, for instance, has advocated calculating China’s economic growth in terms of “Green GDP,” which, unlike traditional GDP, factors in the environmental costs associated with economic development. President Hu Jintao tried to implement Green GDP as a means of measuring environmental performance for Chinese officials. The first report released by the government said that pollution had cost China $64 billion in 2004, about 3% of its overall gross domestic product. Unfortunately, subsequent results, especially those on the local level, were so politically unacceptable that the program was dropped in 2007. In some provinces, Green GDP reflected growth rates of almost zero.  A second threat comes directly from the anti-government protests sparked by China’s failed environmental policies. One stark example: 10,000 People’s Liberation Army troops had to be deployed to a village in Zhejiang Province in 2005 when as many as 60,000 rioters swarmed chemical plants that were polluting their village. More recently, in May of 2007, up to 20,000 protestors peacefully took to the streets in Xiamen to protest the construction of a $1.4 billion petro-chemical plant near the city. The protestors took videos and posted them on YouTube, with some referencing Tiananmen Square in 1989. According to Elizabeth Economy of the Council on Foreign Relations, protests like these “represent the Chinese leadership’s greatest fear, namely, that its failure to protect the environment may someday serve as the catalyst for broad-based demands for political change.”  Moreover, as desertification exacerbated by global warming affects some 400 million people in China alone, internal migration may cause civil unrest as the resettling population competes for scarce resources with established residents in other regions.  
CCP collapse as a result from energy security decimates regional stability and results in nuclear conflict

Yee and Storey 2 (Hebert, Professor of Politics and International Relations at the Hong Kong Baptist University, and Ian, Lecturer in Defense Studies at Deakin University, "The China Threat: Perceptions, Myths, and Reality." Google Books. AD 6/28/11) AV

The fourth factor contributing to the perception of a China threat is the fear of political and economic collapse in the PRC, resulting in territorial fragmentation, civil war and waves of refugees pouring into neighboring countries. Naturally, any or all of these scenarios would have a profoundly negative impact on regional stability. Today the Chinese leadership faces a  raft of internal problems, including the increasing political demands of its citizens, a growing population, a shortage of natural resources, and a deterioration in the natural environment caused by rapid industrialization and pollution. These problems are putting a strain on the central government's ability to govern effectively. Political disintegration or a Chinese civil war might result in millions of Chinese refugees seeking asylum in neighboring countries. Such an unprecedented exodus of refugees from a collapsed PRC would no doubt put a severe strain on the limited resources of China's neighbors. A fragmented China could also result in another nightmare scenario - nuclear weapons falling into the hands of irresponsible provincial leaders or warlords. From this perspective, a disintegrating China would also pose a threat to its neighbors and the world.

China – Sino-US Conflict

Current energy security and competition over oil makes Sino-American conflict inevitable

Lieberman 5 (Joseph, U.S Senator from Connecticut, “China-U.S. Energy Policies: A Choice of Cooperation or Collision,” November 30th, http://www.cfr.org/china/china-us-energy-policies-choice-cooperation-collisionremarks-senator-joseph-lieberman-rush-transcript-federal-news-service-inc/p9335 AD 6/28/11) AV
Today I want to discuss what I believe is one of the biggest sources of potential friction between the U.S. and the PRC, and that is our global competition for oil.  The U.S. and China are now the world’s number one and two consumers of oil respectively, with China’s need growing as rapidly as its economy is.  This could lead to Sino-American confrontations over oil  that could in the years ahead threaten our national security and global security unless each of our nations — two great nations — develop and employ new technologies that will reduce our dependence on oil.  And let me point out here that though our economic circumstances are different, and painting with a broad brush if you will allow me to do that, there is a very comparable reality here that both countries face, which is that each of our energy systems depends on a form of energy — oil — that neither nation has naturally in abundance.  And in fact, in some senses the pressure on the Chinese will be even greater in the years ahead because their economy is growing so rapidly.  And I’ll get to some numbers on that.  Well, I’ll say it right now.  In the next 20 years, estimates show that the Chinese demand for oil will double as their economy grows.  Estimates also are that they will need to obtain two-thirds of that from outside of the PRC itself. So what I want to say today is that it is time for the U.S. and China not only to recognize the similarity of our oil dependency status and the direction competition may take us, but to begin to talk more directly about this growing global competition for oil so that we can each develop national policies and cooperative international policies, even joint research and development projects, to cut our dependency on oil before the competition becomes truly hostile. The U.S.-China energy engagement that I foresee could be in one sense the 21st century version of what arms control negotiations with the Soviet Union were in the last century, but we got to start those discussions before the race for oil becomes as hot and dangerous as the nuclear arms race between the U.S. and the Soviet Union did in the last century. And I’d point out what I think is a fortuitous difference in these two races, if you will.  With arms control, we were focused on reducing dangers by destroying weapons systems.  Here, we have a chance to reduce dangers by separately and jointly building new energy and transportation systems based on alternative fuels and new technologies to power our vehicles. Let me quote from Bob Zoellick, the deputy secretary of State, who recently told the National Committee on U.S.-China Relations — and I quote:  “Picture the wide range of global challenges we face in the years ahead — terrorism and extremists exploiting Islam, the proliferation of weapons of mass destruction, poverty, disease — and then ask whether it would be easier or harder to handle those problems if the U.S. and China were cooperating or were at odds.”  End of quote. Well, that’s a question that answers itself and should lead us in the direction of exploring each and every cooperative opportunity with China that we can. Then Zoellick went on, relevant to the point I’m trying to make this morning, to talk about how China’s drive — and I quote him here — “to lock up energy supplies” — end of quote — could put it on a collision course with the United States and other nations.  Absolutely right.  That’s exactly my point.  And let me give you a few examples of what I would call early but clear signs of an aggressive, nationalistic — understandably nationalistic — Chinese international energy policy. First, China is negotiating with Russia on an oil pipeline that would end at Daqing, China’s main oilfield and refining center in the industrial northeast.   This could put it at odds with Japan, which wants the same oil and would like the pipeline to end at the Russian port of Vladivostok, which is a shorter and more secure tanker trip to Japan. China, second, is entering military basing agreements with countries along its oil supply routes from the Middle East and is building a very substantial blue-water navy.  We tend to see this as a reaction to Taiwan and potential conflict in the Taiwan Straits, but I want to suggest that an equally significant motivation, I would guess, for the Chinese is to develop this blue-water navy to be in a position to defend oil supply routes because if oil doesn’t get to the mainland, the economy will suffer dramatically. China has — this is third — energy contracts with both Iran and Sudan that not only would we not consider because of our values, but make China an ally of nations that are openly hostile to us. And fourth, China, as many of you know, has been negotiating oil contracts with nations in Latin America and Africa that are part of broader bilateral relations, often involving military-to military contacts, and some of those nations are Nigeria, Venezuela and Peru. So all of this is aggressive but, from the Chinese point of view, quite logical behavior for a nation dependent on oil to continue the vigorous economic growth that’s necessary to bring more and more of the well over a billion Chinese into the modern economy. China, bottom line, needs assured access to, as best it can secure, to sources of oil or it risks being starved off of the energy it needs to feed its growing economy and, in a conflict situation, being blocked from those sources of oil. The U.S. can and should make concrete proposals for joint projects with China, which would break both nations’ — or help break both nations’ dependence on foreign oil.  As the world’s two biggest consumers of oil, again, it makes sense for us to work together on this.  But in the meantime, the U.S. has a responsibility to take our own steps to get our appetite for oil under control because our national security, not to mention our economic well-being and environmental health, require that we do that. 

China – Sino-US Conflict

US-China war escalates- draws in Russia and creates Indo-Pak and Middle East Conflict
Straits Times 2k (Straits Times, June, 25, 2000, No one gains in war over Taiwan] (PDNSS2115)
THE DOOMSDAY SCENARIO -THE high-intensity scenario postulates a cross-strait war escalating into a full-scale war between the US and China. If Washington were to conclude that splitting China would better serve its national interests, then a full-scale war becomes unavoidable. Conflict on such a scale would embroil other countries far and near and -horror of horrors -raise the possibilityof a nuclear war. Beijing has already told the US and Japan privately that it considers any country providing bases and logistics support to any US forces attacking China as belligerent parties open to its retaliation. In the region, this means South Korea, Japan, the Philippines and, to a lesser extent, Singapore. If China were to retaliate, east Asia will be set on fire. And the conflagration may not end there as opportunistic powers elsewhere may try to overturn the existing world order. With the US distracted, Russia may seek to redefine Europe's political landscape. The balance of power in the Middle East may be similarly upset by the likes of Iraq. In south Asia, hostilities between India and Pakistan, each armed with its own nuclear arsenal, could enter a new and dangerous phase: Will a full-scale Sino-US war lead to a nuclear war? According to General Matthew Ridgeway, commander of the US Eighth Army which fought against the Chinese in the Korean War, the US had at the time thought of using nuclear weapons against China to save the US from military defeat. In his book The Korean War, a personal account of the military and political aspects of the conflict and its implications on future US foreign policy, Gen Ridgeway said that US was confronted with two choices in Korea -truce or a broadened war, which could have led to the use of nuclear weapons. If the US had to resort to nuclear weaponry to defeat China long before the latter acquired a similar capability, there is little hope of winning a war against China 50 years later, short of using nuclear weapons. The US estimates that China possesses about 20 nuclear warheads that can destroy major American cities. Beijing also seems prepared to go for the nuclear option. A Chinese military officer disclosed recently that Beijing was considering a review of its "non first use" principle regarding nuclear weapons. Major-General Pan Zhangqiang, president of the military-funded Institute for Strategic Studies, told a gathering at the Woodrow Wilson International Centre for Scholars in Washington that although the government still abided by that principle, there were strong pressures from the military to drop it. He said military leaders considered the use of nuclear weapons mandatory if the country risked dismemberment as a result of foreign intervention. Gen Ridgeway said that should that come to pass, we would see the destruction of civilization. There would be no victors in such a war. While the prospect of a nuclear Annaggedon over Taiwan might seem  inconceivable, it cannot be ruled out entirely, for China puts sovereignty above everything else.
***Water Adv***
SPS Solves – Desalination

Climate change and population pressure causing resource pressures now—SPS is the only way to provide enough desalination energy to solve
Tobiska 10 (W.Kent, President & Chief Scientist of Space Environment Technologies, Online Journal of Space Communication, Winter, http://spacejournal.ohio.edu/issue16/tobiska.html, accessed 6-27-11, CH)

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. 

SPS solves desalination
Tobiska 10 (W.Kent, President & Chief Scientist of Space Environment Technologies, Online Journal of Space Communication, Winter, http://spacejournal.ohio.edu/issue16/tobiska.html, accessed 6-27-11, CH)

If fresh water production were implemented using an offshore platform, solar arrays are one feasible method for generating electrical power for either RO or distillation processes. However, for efficient fresh water production, a facility must be operated 24 hours a day. The use of solar power from orbiting satellites (Solar Power Satellites - SPS) is a method that can substantially increment the solar array power generated from natural sunlight.

SPS-powered desalination solves coming water crisis—largest short-term impact
Space Environment Technologies 10 (9/21, http://www.spacewx.com/Docs/SET_SpaceWaterNeeds.pdf, accessed 6-27-11, CH)

The problem. The unfolding global climate crisis is occurring partially as a result of the increasing accumulation of carbon dioxide and methane greenhouse gases in the lower atmosphere. One  of its results  is  to affect the global water infrastructure, which includes hydropower, flood defense, drainage, and irrigation systems for major population areas. The adverse climate effect on  freshwater systems aggravates population growth and weakens economies. In the western U.S.  reduced water supplies, combined with increased demand, are provoking more interstate and urban–rural competition for water resources in the face of increased water shortages. If the trend is  not reversed, the unavailability of fresh water could make the single largest negative impact on  human society by the end of this century. The solution. Seawater desalination has existed for decades and is a proven technology for supplying fresh water. Continued coastal population growth makes it economically feasible to consider seawater desalination as a major metropolitan  and agricultural water source. However, a  prime obstacle to developing seawater desalination facilities has been their intensive energy consumption.  The method. Coincident with climate change and fresh water shortage events, and at the same  time as the emergence of seawater desalination, some California coastal  (offshore) oil and gas  platforms are reaching the end of their productive lives. Some platforms already use small-scale  seawater desalination to produce fresh water for platform personnel and equipment. Policies are  presently under review to determine if these platforms  can be re-commissioned for  alternative  uses since the cost of removing a single offshore platform can approach $1B. An active community is proposing that one or a few California offshore platforms can be recommissioned  as large-scale  fresh water production facilities. Platform-mounted  photovoltaic  (PV) solar arrays can provide some of the power needed for seawater desalination. However, efficient fresh water production requires that a facility be operated 24 hours a day. If solar power is  transmitted from orbiting satellites via Solar Power Satellites (SPS), this can augment the power  generated from natural sunlight. A single SPS in geo-synchronous orbit (GEO) is able to transmit power day and night, thus enabling 24 hours a day operations. A SPS is conceptually similar to  an existing commercial communication satellite but with a much larger solar array.
SPS Solves – Desalination

SPS most reliable, powerful, eco-friendly energy source for addressing water scarcity

Bishu 9 (Desta, writer, Ethiopian Review, 7/21, http://www.ethiopianreview.com/articles/16255m, accessed 6-27-11, CH

On the positive side of SBSP, power can be produced 24 hours a day, regardless of the time of year, and the strength of the solar power in space is 6 to 8 times that on the surface of the planet. The drawbacks are the physical logistics and extreme expense of launching all of the materials into orbit, and the lack of an efficient, scalable system for getting the energy to Earth.  The advantages of Space Based Solar Power, according to the National Space Society :  * Unlike oil, gas, ethanol, and coal plants, space solar power does not emit greenhouse gases. * Unlike coal and nuclear plants, space solar power does not compete for or depend upon increasingly scarce fresh water resources. * Unlike bio-ethanol or bio-diesel, space solar power does not compete for increasingly valuable farm land or depend on natural-gas-derived fertilizer. Food can continue to be a major export instead of a fuel provider. * Unlike nuclear power plants, space solar power will not produce hazardous waste, which needs to be stored and guarded for hundreds of years. * Unlike terrestrial solar and wind power plants, space solar power is available 24 hours a day, 7 days a week, in huge quantities. It works regardless of cloud cover, daylight, or wind speed. * Unlike nuclear power plants, space solar power does not provide easy targets for terrorists. * Unlike coal and nuclear fuels, space solar power does not require environmentally problematic mining operations. * Space solar power will provide true energy independence for the nations that develop it, eliminating a major source of national competition for limited Earth-based energy resources. * Space solar power will not require dependence on unstable or hostile foreign oil providers to meet energy needs, enabling us to expend resources in other ways. * Space solar power can be exported to virtually any place in the world, and its energy can be converted for local needs — such as manufacture of methanol for use in places like rural India where there are no electric power grids. Space solar power can also be used for desalination of sea water.
Impacts - Laundry List

SPS-powered desalination solves—climate change, water production, US leadership

Tobiska 10 (W.Kent, President & Chief Scientist of Space Environment Technologies, Online Journal of Space Communication, Winter, http://spacejournal.ohio.edu/issue16/tobiska.html, accessed 6-27-11, CH)

There is a strong argument presented here - produce industrial quantities of fresh water for semi-arid Southern California (SoCal) using decommissioned offshore oil and gas platforms that are fitted with solar arrays for diurnal power and augmented by space-based solar power for around-the-clock operation. This argument makes novel use of space-based assets to solve 21st Century problems.  Global benefits can be derived from Space Water and they include: i) a clean, no-carbon footprint energy legacy for centuries to come; ii) a credible method for global fresh water production; and iii) a transformative solution to the global climate crisis.  U.S. benefits include: i) a clean energy source for water production and for electricity; ii) military energy and water independence at forward bases; and iii) asserting global leadership for space asset development and utilization in the 21st Century.

Impacts - Species Loss

Water shortages lead to food scarcity, health problems, and species loss

Jury and Vaux 7 (William and Henry, Prof Environ. & Agr Researches @UC Berkeley, Science Direct, 9/14, http://www.sciencedirect.com/science/article/pii/S0065211307950014, accessed 6-27-11, CH

For the first time in human history, human use and pollution of freshwater have reached a level where water scarcity will potentially limit food production, ecosystem function, and urban supply in the decades to come. The primary reason for this shortage is population growth, which has increased at a faster rate than food production for some years and will add up to 3 billion more people by the middle of the twenty-first century, mostly in poor and water-short countries. Water quality degradation has also contributed significantly to a number of problems of global concern, including human drinking water supply and species survival. As of today, some 1.1 billion planetary inhabitants do not have access to clean drinking water, and 2.6 billion do not have sanitation services. Water pollution is a leading cause of death worldwide, and transmits or supports numerous debilitating diseases to populations forced to drink contaminated water. Agriculture is by far the leading user of freshwater worldwide, accounting for almost 85% of global consumption. Because of growing demand, we will need to raise food production by nearly 50% in the next 50 years to maintain our present per capita supply, assuming that the productivity of existing farmland does not decline. Further, we will have to increase it by much more if we are also to alleviate malnutrition among the poorest members of our current population. For a variety of reasons, feasible expansion of irrigated agriculture will be able to accommodate only a portion of this increased demand, and the rest must come from an increase in the productivity of rainfed agriculture. In the absence of coordinated planning and international cooperation at an unprecedented scale, the next half century will be plagued by a host of severe water-related problems, threatening the well being of many terrestrial ecosystems and drastically impairing human health, particularly in the poorest regions of the world. The latter portion of this chapter discusses ways in which this emerging crisis may be mitigated.

Impact - Water Wars

Water tensions lead to world war
LeRoy 95 (Pamela, Policy Analyst@ Population International, Colorado Journal of Int'l Envt'l Law and Policy, Summer, http://heinonline.org/HOL/Page?handle=hein.journals/colenvlp6&div=22&g_sent=1&collection=journals, accessed 6-27-11, CH)
Water scarcity exacerbates pre-existing tensions and invites new ones. Tensions over water permeate every region of the world, ranging from clashes between urban and agricultural water users in the western United States to outright warfare in the Middle East. Not all disputes over water resources lead to violence; many are resolved through peaceful negotiations. But as populations grow and standards of living rise, raising demand for clean freshwater with them, the intensity of competition over the world's finite and increasingly degraded water resources is likely to escalate, raising the probability of violent conflict. In the past, water has been used both as a target and a cause of war. It was used as a target during the Persian Gulf War when Saddam Hussein ordered his troops to dismantle the desalination plants of Kuwait just as his opponents targeted Baghdad's water and sanitation systems. Similarly, the United States bombed North Vietnamese irrigation systems in the late 1960s.* Although there are usually multiple sources of international conflict, competition over access to scarce water resources has featured prominently as a cause of conflict between a number of states in the Middle East. With over 200 rivers, lakes, and aquifers crossing international borders, there is increasing potential for conflict over shared water resources as population pressures escalate, particularly in arid and semi-arid regions." At least ten rivers flow through a half-dozen or more countries; the Danube, touching the territory of more than a dozen, leads the list." Where water demarcates an international border, changes of land due to erosion and sedimentation also can se controversy, as occurred in the 1966 border war between China and the Soviet Union." When aquifers cross international borders, disputes arise when the pumping of groundwater by one country interferes with extraction by another. 

Water scarcity causes and exacerbates war
Gleick 93 (Peter, Director of the Global Environment Program @ the Pacific Inst. for Studies in 

Development, Environment, and Security, International Security, Vol. 18, No. 1, Summer, “Water and Conflict: Fresh Water Resources and International Security”, accessed 6-27-11, CH)

Where  water  is  scarce,  competition  for  limited  supplies  can  lead  nations  to  see  access  to water  as a matter of national  security. History  is replete with  examples  of  competition  and  disputes  over  shared  fresh  water  resources.  Below,  I describe  ways  in which  water  resources  have  historically  been  the  objectives  of  interstate  conflict  and  how  they  have  been  used  as  instruments  of war. Next,  I explain  why  the maldistribution  of  fresh water  together  with  current  trends  in  population  and  development  suggest  that water  is  going  to be  an  increasingly  salient  element  of  interstate  politics,  including  violent  conflict.  Complicating  the  analysis  are  the  incompleteness  of  the  data,  and  growing  uncertainties  about  the  role  of  global  climatic  change  in  altering  water  supply  and  demand.  Nevertheless,  policymakers  should  be  more  aware of potential  conflicts  arising over,  or exacerbated by, water  issues,  and  the  ways  in which  international  bodies  could  either mitigate  or avoid  some  possible  conflict 

Water tension leads lashout conflicts

LeRoy 95 (Pamela, Policy Analyst@ Population International, Colorado Journal of Int'l Envt'l Law and Policy, Summer, http://heinonline.org/HOL/Page?handle=hein.journals/colenvlp6&div=22&g_sent=1&collection=journals, accessed 6-27-11, CH)

At the simplest level, as the world's population grows the average amount of renewable freshwater available to each person declines. Hydrologists and other water experts agree that when certain ratios of people to renewable freshwater supplies are exceeded, water stress and, later, outright scarcity occur.4 In recent decades these ratios have been exceeded in more than two dozen countries. The projected population growth of the next few decades could push yet another two dozen countries and hundreds of millions more people over the brink into water scarcity.1 Moreover, increasing water deg​radation and predicted changes in the global climate that could redistribute or reduce water supplies and intensify storms will add to the challenges already faced. Competition and disputes over freshwater resources have been taking place for centuries. Some have been regional disputes over access to water supplies; others have been intentional attacks on entire water systems, like that during the recent Persian Gulf War. With the world's population grow-ing by at least 86 million people each year, tensions are escalating in the face of real and impending shortages of fresh, clean water. The growing number of people experiencing water stress and scarcity has important im​plications for international security.6 The extent to which water becomes a scarce commodity, and thus a predominant cause of conflict in decades ahead will hinge on a number of variables, including the pace at which standards of living improve (raising the demand for freshwater with them) and the extent to which environmental degradation and global climate change threaten both the supply and quality of freshwater resources. Population growth will also be a critical determi​nant of freshwater availability in the coming century. And, as growing populations are forced to compete for limited supplies, conflicts over water resources are likely to continue and intensify. 

Timeframe

Water scarcity will reach critical point by 2050—crop shortages, decreased water

Tobiska 10 (W.Kent, President & Chief Scientist of Space Environment Technologies, Online Journal of Space Communication, Winter, http://spacejournal.ohio.edu/issue16/tobiska.html, accessed 6-27-11, CH)

The consequences of climate change on fresh water are severe. By 2050, climate change will likely decrease the annual average river runoff (less water available) in mid-latitude drier regions and the dry tropics. In addition, there will likely be increasing runoff (flooding) at high latitudes and in some wet tropical areas. The average person in semi-arid areas such as the Mediterranean Basin, western USA, southern Africa, Australia, and northeastern Brazil will likely see decreased water supply. In contrast, people in northern Europe, central and northern USA, northern China, and the wet tropical regions in Southeast Asia, Africa, and South America will see increased flooding events even during the winter.  Climate change affects the global water infrastructure including hydropower, flood defense, drainage, and irrigation systems as well as water management practices (IPCC, 2008). The drought and flooding effects on freshwater systems adds to other stresses such as population growth, changing economic activity, land-use changes, and urbanization. These stresses occur because water demand will grow globally in the coming decades due to increased population and affluence.  For the western U.S., the projected warming by 2050 will likely cause large decreases in snowpack, earlier snowmelt, more winter rains, increased peak winter flooding, and reduced summer water flow. Secondary consequences will be increased drought conditions, lower crop yields, greater agricultural unemployment, and more pervasive forest fires. Reduced water supplies, coupled with increased demand, are likely to exacerbate state-to-state and urban-rural competition for over-allocated water resources.

***Solvency***

NASA Key

NASA key to solvency

Gartner 4 (John, Sr analyst pike research, wired.com/science/discoveries/news/2004/06/63913, 6/22, DA 6/25/11, OST)
Mankins said that because the technology blurs the lines between governmental agencies, it does not have a true champion. "To NASA, it's not fish, nor fowl, nor red herring -- it's not our mission," Mankins said. NASA does not explore terrestrial energy sources, and the Department of Energy does not research satellites, according to Mankins. "It has fallen neatly through the cracks, as it has for decades," Mankins said. He said that NASA's development of space solar power would likely determine whether or not satellites ever send energy to Earth. "Given how critical NASA is to all the space and related technologies required, it's hard for me to see how it could happen" without NASA. 

NASA key to the evaluation process

Gartner 4 (John, Sr analyst pike research, wired.com/science/discoveries/news/2004/06/63913, 6/22, DA 6/25/11, OST)
Without NASA's resources and funding, the technology will never be sufficiently evaluated to determine its true potential, said Brandhorst, who has studied the technology for nearly 30 years. "It must be studied until there are proven to be better options," he said.
NASA key

Hodges 8 (Jim, Electronic technologist @ faculty of science, nasa.gov/centers/langley/news/researchernews/rn_martyhoffert, April 1st, DA 6/25/11, OST)
"The truth is that you can't expect venture capitalists or even progressive corporations … to make investments in the future beyond which they can justify to their stockholders," Hoffert said, citing a requirement that most such investments have to pay off in three to five years.  The answer is some sort of combination of the two, with government leading through an energy policy and scientific and technological investment.  "That's what I hope will happen by energizing the scientists and engineers of this country and of the world," Hoffert said.  In that, NASA can take a role in helping to "mine" space, he said. "I believe it's time for Americans to understand that we derive benefits from space by exploiting the environment of space."  But, he added, "the most important thing is that NASA has a pool of talented innovators, of scientists and engineers, thinkers about technology, thinkers about complex systems." 
USfg Key
The US government must pursue space solar power.  Government involvement is necessary and other power sources are inadequate.

U.S. Chamber of Commerce 8 (The Space Enterprise Council of the U.S. Chamber of Commerce, White Paper, July 21, http://www.nss.org/settlement/ssp/library/2008-SECSpaceBasedSolarPowerWhitePaper.pdf)

Definition:  The concept of space-based solar power (SBSP) involves generation of electricity  from solar power in space and transmitting it to Earth.  The most frequently referenced  architecture would include satellites orbiting the Earth in geosynchronous or other Earth orbits.   SBSP satellites would be exposed to intense sunlight 24 hours per day (except for twice-yearly  equinox periods, with eclipses less than 70 minutes per day).   Such satellites would wirelessly  transmit power continuously to fixed locations on the Earth’s surface.  Power would be transmitted to large but low-density antenna arrays, which would allow for safe and productive  uses of the surface area beneath the antennas, such as agriculture.  There are a variety of other  options for energy from space (e.g., optical power transfer) that may also warrant research  consideration.  Potential Benefits:  SBSP is unusual among renewable energy options because it might satisfy  all four of the following criteria critical to investment decisions: environmental cleanliness,  sustainability of supply, flexibility of location, and capacity to generate continuous rather than  intermittent power.  The cost of SBSP-generated electricity would initially be greater than that  provided by fossil fuel or nuclear power but could be comparable to other alternative energy  sources, particularly for baseload power.  In addition, SBSP might offer an attractive approach,  not only for satisfying today's needs but also for meeting tomorrow’s much greater requirements.   We cannot accurately predict environmental and other consequences of harvesting energy from natural Earthbound sources (e.g., wind, ocean current, geothermal, biofuels), when these  methods are scaled up to considerably higher levels. By providing an additional source of  renewable energy, SBSP might help avoid potentially negative consequences if limits to the costeffective expansion of other renewable sources become evident.  Beyond enhancement of energy  production per se, SBSP might help create new economic opportunities through resultant  technology advances in space launch, space utilization, and technological spin-offs applicable to  a host of materials and processes.  For example, SBSP research might lead to improvements in  the efficiency of solar cells that power communications satellites, as well as power management  systems for terrestrial solar power systems.  Also, to the extent that SBSP is integrated into  terrestrial solar power production, development of SBSP ground infrastructure might generate  revenue even before deployment of systems in space.  In this and related applications, SBSP could emerge as an enhancement for, rather than a competitor with, terrestrial solar power  generation.  Necessity of Investment in Research:  The Space Enterprise Council (SEC) recognizes that  Federal resources are stretched thin and that the nation’s budget deficit must be reduced.  We  maintain, however, that the urgency of energy needs requires ongoing Federal investment in a  balanced portfolio of alternative energy research programs, which should include study of SBSP.   Major technical progress already achieved in SBSP-related technologies strengthens the case for  including SBSP in the mix of alternative sources to explore.   Incremental Research Approach:  SBSP should be addressed through an incremental roadmap  approach, involving both Government and private sector investment.  This roadmap should be  constructed to address at the outset key questions about SBSP, including technical viability and  cost-effectiveness.  The roadmap should consist of a series of milestones, each built on the  availability of information generated by prior research. If research results are positive, each  milestone should lead to increased government and private sector effort and investment.  If  justified by research findings, a move from research to demonstration projects should be  initiated.  Beyond this, milestones should be designed to maximize opportunities for multiple  applications of research results, so that improvements in existing technologies and development  of new ones could have near-term applications in addition to SBSP (e.g., communications  satellite power supplies, terrestrial solar power generation).  Major Factors to Consider:  • Programmatic – The SEC supports the 2007 National Security Space Office (NSSO)  recommendation that the Department of Defense carry out a formal funded research study  addressing SBSP issues, involving NSSO and the U.S. Air Force as appropriate.    • Economic – Like any other economic activity, the most relevant question is not whether  SBSP is profitable in some general sense. The question is whether or not there are any  particular contexts in which SBSP might be cost-effective.  Examples of potential  applications to evaluate might include: (1) broadcast to existing energy distribution grids to  provide supplementary surge capacity; (2) the use of continuous SBSP energy in an overall  mix with intermittent energy sources; (3) specialized industrial applications, such as synfuel  production and remote location resource extraction (e.g., shale oil, tar sands, offshore  platforms); (4) high-priority government activities, such as military or disaster relief  operations; (5) provision of power to developing nations, with large geographic areas that  lack traditional terrestrially-based infrastructure for power production and distribution; (6)  space-to-space energy transmission to power orbiting satellites; (7) illumination using optical  power transfer; and (8) power provision from space to high-altitude atmospheric vehicles.  • Technical – It will be important to identify the areas where research funding might have the  greatest positive impact, by answering critical questions and retiring the most important risks,  so that any investment can be strategically targeted.  Areas to address might include, but are  not limited to, the following: (1) highly-efficient electronic devices (e.g., to convert sunlight  effectively into energy in space); (2) precisely controllable wireless power transmission (i.e.,  to send power effectively from space to 
<CONTINUES>

USfg Key
<CONTINUED>

Earth’s surface); (3) lower-cost space systems and  operations (i.e., to assemble power system equipment in space); (4) lower-cost space  transportation (i.e., to deliver necessary materials from Earth to space and potentially enable  activities beyond Earth orbit); (5) optical power transfer to avoid energy conversion losses on  the spacecraft ; and (6) assurance of the safety of all processes (e.g., that the   transmission of  power from space to Earth will not pose any health or  environmental risks).   Legal/Regulatory – The issues associated with securing spectrum allocation for SBSP power  beaming, as well as other legal/regulatory matters (e.g., safety, environment), will need to be  identified and addressed.  • Political – It is advisable to move forward incrementally in ensuring that stakeholders are  well informed and can begin to factor SBSP research results into their thinking about  alternatives for investment of resources.  • International – Careful consideration should be given to cooperation with international  industrial and governmental partners, as a means of accessing sufficient resources for SBSP  evaluation.  Furthermore, assurance of peaceful long-term use of SBSP may be best achieved  through collaborative effort.  Once a solid technical and policy base has been established  through cooperative efforts, international commercial competition may be an important  factor in achieving maximum cost-effectiveness.     Conclusion:  The appropriate policy question is:  “Should the U.S. Government invest in SBSP research, as part of a diversified portfolio of renewable energy programs, including consideration  of new approaches that may not have been previously studied?” Our answer to that question is  yes.  We must explore all potentially significant sources of sustainable energy that might  contribute, even if only to a limited extent in the near term, to assurance of security and  prosperity. Facing this challenge represents a responsibility not only to our own nation but also  to the global community in which we live. 

Govt. Key

Terrestrial energy infrastructure guarantees war.  Only government support of solar power satellites solves.

Dinerman 8 (Taylor, The Space Review, September 15, http://www.thespacereview.com/article/1209/1)

It was a little more than a month ago when the crisis in the Caucasus erupted. It will be years before historians sort out exactly how it started, but no one can deny that it ended with a classic case of Russia using massive military force to impose its will on a tiny but bothersome neighbor. In any case this little war has shocked the international space industry in more ways than one.  While politicians in the US and Europe debate the best way to ensure access to the International Space Station (ISS), a more profound lesson from the crisis is evident. The world can no longer afford to depend upon easily disrupted pipelines for critical energy supplies. The one that ran from Azerbaijan through Georgia to Turkey was, no doubt, an important factor in setting off the events of August 2008.  Nations that get a large percentage of their electricity from space will not have to fear that their neighbors will cut them off from gas or coal supplies. In the future other pipelines, such as the one that may run from the coast of Pakistan to western China, may be just as important and as vulnerable as the one that runs through Georgia. Removing this kind of infrastructure from its central role in the world’s energy economy would eliminate one of the most dangerous motivations for war that we may face in the 21st century.  If the world really is entering into a new age of resource shortages—or even if these shortages are simply widely-held illusions—nations will naturally try their best to ensure that they will have free and reasonably priced access to the stuff they need to survive and to prosper. Some of the proposed regulations aimed at the climate change issue will inevitably make matters worse by making it harder for nations with large coal deposits to use them in effective and timely ways.  The coming huge increase in demand for energy as more and more nations achieve “developed” status has been discussed elsewhere. It is hard to imagine that large powerful states such as China or India will allow themselves to be pushed back into relative poverty by a lack of resources or by environmental restrictions. The need for a wholly new kind of world energy infrastructure is not just an issue involving economics or conservation, but of war and peace.  Moving a substantial percentage of the Earth’s energy supply off the planet will not, in and of itself, eliminate these kinds of dangers, but it will reduce them. Nations that get a large percentage of their electricity from space will not have to fear that their neighbors will cut them off from gas or coal supplies. The need for vulnerable pipelines and shipping routes will diminish.  This will not happen overnight. Gasoline, kerosene, and diesel are, weight for weight and volume for volume, by far the most effective transportation fuels, but they are going to be phased out over time in favor of such things as plug-in hybrids. The world is evolving away from oil-based transportation systems. It will probably take decades, but the process is now in motion.  John Mankins’ successful experiment, beaming power from Maui to the Big Island of Hawaii, is the first real data point we have (see “A step forward for space solar power”, The Space Review, this issue). Transmitting any amount of power over nearly 150 kilometers shows what can be done. Even more important is the fact that Mankins and his team were able to navigate the government’s regulatory maze in order to achieve their goal. Getting permission from the FCC, the FAA, as well as from the state and local governments is quite an accomplishment and shows that this technology can be shown to be safe.  If SSP were perceived as a “war avoidance” mechanism or technology, the investment logic changes. While most space solar power advocates believe that the basic technology already exists, the engineering challenges are huge, as are the capital requirements. Seen as a simple business proposition space solar power (SSP) is a long way from becoming a viable economic source of energy. It could be subsidized the way that wind power or terrestrial solar has been. Even with subsidies, it is hard to see that the private sector would pay for the development work due to the unknown technological risks and to the long time scale.  However, if SSP were perceived as a “war avoidance” mechanism or technology, the investment logic changes. The profit-seeking side of the private sector does not see its role as inflicting peace on an unstable and violent world. Traditionally that has been the role of governments, and in recent decades the so-called NGOs or non-profit sector.  Innovative financing propositions such as the idea that a government could promise to buy a certain amount of space-generated power at a set price may become attractive in the future. For the moment, however, governments, especially the US government, should concentrate on reducing the technological unknowns and setting the stage for future developments in the middle or end of the next decade.  The old Strategic Air Command’s motto was “Peace is our Profession”. This might be a good one for the emerging SSP industry. 
Congress Key
Congressionally chartering SPS solves the economy and is best-empirics like COMSAT and the Transcontinental Railroad

Preble 6 (Darel, Chair Space Solar Workshop GaTech, “How we must build space solar power: Sunsat Corporation,” 5-5, 6-26-11, SRF)

The best means to pursue the immense promise which SSP holds is the formation of a congressionally chartered public/private corporation — a cooperation between government and private enterprise. This is a well-understood path, used often in the past when America faced seemingly insurmountable problems. In 1862 the Transcontinental Railroad Act, which spanned North America with rail and telegraph, was enacted by Congress. The extremely successful COMmunications SATellite (Comsat) Act chartered in 1962 was such a public/private corporation. Just as COMSAT opened space for communication satellites, so a Sun Satellite (SunSat) Corporation Act can open space to power satellites. While Comsat was chartered to build commercial communications, SunSat would be chartered to build commercial power satellites to collect and transmit energy to electric power grids on earth. Forty some years after Comsat's charter, the space communications industry has revenue in excess of $100 Billion, which we now enjoy. Congress should, therefore, charter Sunsat Corp., with the single purpose of building and develop SSP. Like competing, and inadequate, terrestrial energy solutions, Sunsat Corp. would be given developmental subsidies, such as discounted space transportation access. A Lunar Development Authority and many opportunities would also be helpful. Let's take the brakes off space development!!    

Congressional charter key

Open Energy Info 10+ (http://en.openei.org/wiki/Space_solar_power, 6-26-11, SRF)

Building SSP is considered a stretch challenge, both financially and technically. [15][16] The Space Solar Power Institute [17] has proposed that the most rapid development of SSP would be enabled through an act of the US Congress. As Congress chartered the public/private Comsat Corp. through the Comsat Act of 1962, which created our robust commercial satellite communications industry, similar Congressional legislation could charter a public/private corporation to create a power satellite industry.

Legislation key

National Security Space Office 7 (The National Security Space Office is part of the DoD, 10-10, http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf , pg. 34, 6-26-11, SRF)

A great range of opinions were expressed during the study regarding the near‐term profitability.   It is instructive to note that that there are American companies that have or are actively marketed SBSP at home and abroad, while another group feels the technology is sufficiently mature to create a dedicated public‐private partnership based upon the COMSAT model and has authored draft legislation to that effect. 

Congressional Charter key-Comsat proves

National Security Space Office 7 (The National Security Space Office is part of the DoD, 10-10, http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf , pg. C-4, 6-26-11, SRF)

There are at least two private entities which are working on making SBSP a reality at the moment.   One is actively looking both for investors and pre‐purchase agreements for the future sale of the power (primarily to India at this stage).  Another is proposing a Congressionally chartered corporation (Sunsat Corporation) to create a public/private corporation such as when Comsat (for the development of communications satellites) was created in 1962. 

Congress Key
Public/private partnership is the only way to solve-COMSAT proves that Congressional charters are key

Preble 2 (Darel, President Space Solar Power Institute, http://www.sspi.gatech.edu/sunsat_act.html, March, 6-26-11, SRF)

Abstract— Strategic energy alternatives have assumed new importance in light of growing energy demand, supply stress and environmental stress. The established energy and aerospace corporations and agencies are not chartered or equipped, financially, legally, and/or conceptually capable of pursuing the high risk development necessary to build a Space Solar Power System (SSPS). The best, and perhaps only, means to pursue the great promise which SSP holds for America and the world is the formation of a congressionally chartered private corporation analogous to the extremely successful COMmunications SATellite (COMSAT) Act of 1962.  Just as COMSAT, with its sibling, INTELSAT, another congressionally chartered corporation, opened space to a hundred varieties of communication satellites, so the SunSat corporation is able to open space to SSP.  Whereas COMSAT was chartered to build commercial communications, SunSat will be chartered to build commercial SSP satellites to collect and transmit energy to electric power grids on earth. The record for COMSAT shows that 39 years after COMSAT’s charter, the top 53 Space companies achieved $56 Billion in direct year 2000 space derived revenue (Space News, 7/30/01), due to the visionary developmental work Congress initiated through COMSAT and IntelSAT’s corporate leadership. Trends in Space Commerce (an Office of Space Commercialization report, 2001, pp1-3) projects 2002 space communications industry revenues at $105 billion including launch, GPS, remote sensing, etc.,   In 1999 the U.S. imported 54 percent of our oil  — about 10.5 million barrels per day. The Dept. of Energy estimates imports will increase to 75 percent by 2010.  About 27 percent of imported oil now comes from Persian Gulf countries, which hold two-thirds of the World's known oil reserves.  While the world has certainly not run out of oil, the world is running out of “cheap” oil, which means almost the same thing – greatly increasing reliance on low cost Persian Gulf area producers.   Even were oil supplies to last forever, unrestricted growth in fossil fuel burning (coal, oil and gas) has become a great concern.  Global carbon dioxide(CO2) levels in the atmosphere from fossil fuel burning have been increasing since the Industrial Revolution .  And the rate of increase is increasing.  The ocean and other CO2 removal processes, such as green plants, are declining in efficiency even as our global CO2 production increases.  As these levels escalate, environmental stress increases.   Congress should reduce or remove our growing dependence on imported - especially Persian Gulf oil - and reduce CO2 emissions from burning petroleum products.  The only clean technologically feasible path to fully accomplish this is with the charter of a private corporation focussed on the commercial construction and operation of the only clean baseload strategic energy candidate available – a Space Solar Power System.  That is the purpose of the SunSat Corporation act.  Congress’s and SunSat’s first goal should be the promotion, development and subsidy of low cost, private, commercial, reusable, space transportation systems.  This is the first key to a successful commercial SSPS. Outside NASA there is near unanimity that NASA should not be in the space transportation business.  Hu Davis’s studies with the Space Solar Power Workshop projected a market price of $97/lb to LEO IF a 300,000 Mw SSPS (for example) were under full construction.  Many aerospace companies stand ready to provide space transport to such a company at these prices, given adequate notice and guarantees.  The decision to build a SSPS is political, not technical.  Therefore we have composed this draft legislation. 

SPS Tech Works
The SPS technology works

Chao & Chang 8 (Kevin, Earth and Atmospheric studies@Georgia Institute of Technology, James, proj. manager Oceans and Coasts, Design for Development, 20 February, http://design4dev.wetpaint.com/page/Solar+Power+Satellites, accessed: 23 June 2011, JT)
The Solar Powered Satellite program has been in development for some time and only recently, with the proliferation of affordable solar panels and the maturity of microwave technology as a means of energy transfer, has the project become realistic in terms of cost, feasibility, and advantages over current methods of energy production. The SPS system works by using an orbiting solar collector made up of many solar cells. Each of these cells are multidirectional and independent thereby allowing them to always point at the sun regardless of the orientation or speed of the satellite. The energy is collected and then by means of a microwave antenna on the satellite, the energy is sent to receivers on the earth’s surface for power. These base stations covert the microwave energy to usable energy either in the form of Solar Dynamic or Photovoltaic. The SD uses a heat engine to drive a piston or a turbine which connects to a generator or dynamo whereas the PV converts the energy into an electrical current. Both of these would be useful in a developing nation where there has been a general acceptance and willingness of the developing cultures to adopt technologies that would promote the growth of the culture and improve the quality of life.  
The technology for SPS is proven and effective

Space Daily 9 (June 19, http://www.solardaily.com/reports/Viability_Of_Space_Solar_Power_Satellite_Systems_Get_A_Boost_999.html, accessed: 23 June 2011, JT)

"Today, the convergence of technology and energy demand, combined with the political will to wean us off of fossil fuels, enables space solar power (SSP) to fill a widening clean energy supply gap."  SSP is a clean, viable solution to our world's growing energy problems. Not limited by weather or geography, SSP solves the intermittency problems of earth-based renewables by providing a reliable and flexible energy source that is available 24/7.  The underlying technology components are proven and systems will be deployable within a decade. Solar energy is captured via solar power satellites (known as powersats) and transmitted wirelessly to receiving stations at various points around the globe. Thousands of megawatts can be harnessed and shifted between receiving stations thousands of miles from each other-all in a matter of seconds. 
Technological improvements have made SPS feasible

Nansen 96 (Ralph, pres Solar Space Industries, IEEE AES Systems Magazine, January, http://electricalandelectronics.org/wp-content/uploads/2008/10/00484148_2.pdf, p. 1, accessed: 23 June 2011, JT)
In the years following the OPEC oil embargo of 1973-74,   the United States aggressively researched alternative energy   options. Among those studied was the concept of Solar Power   Satellites - generating electricity in space from solar energy   on giant satellites and sending the energy to the Earth with   wireless power transmission. Comprehensive system   definition studies of the concept were performed under the   auspices of the Department of Energy and NASA from 1977   until  1980. The conclusion was that there was no technical   reason why the satellite system should not b e  developed and   that the potential benefits were very  promising. However, the   studies were terminated because of concerns over the validity   of the cost estimates and the magnitude of the program.   Much has happened in the fifteen years since the studies   were terminated. The solar cell industry has matured; robotic   assembly, which has revolutionized the automobile industry,   is no longer just an idea but a practical reality; Space Shuttle   has proven the technology  for reusable space transportation;   and wireless power transmission is being planned for many   applications. Maturing of the enabling technologies has   provided much of the infrastructure to support the   development of a commercial Solar Power Satellite program.   AI of this will reduce the cost by one to two orders of   magnitude so development can now b e  undertaken by industry   instead of relying on a massive government program. 
SPS Tech Works
Technological developments have made SPS feasible.

Nansen 2k (Ralph, pres Solar Space Industries, September 7, testimony before subcommittee on Space and Aeronautics, http://www.nss.org/settlement/ssp/library/2000-testimony-RalphNansen.htm, accessed: 23 June 2011, JT)
The situation is much different now than it was in 1980 when the earlier studies were terminated. In the ensuing years much has changed. Other programs have sponsored research and development of several of the enabling technologies and much of the required infrastructure has been developed. Studies have continued in several countries outside of the United States and some limited activity is sustained by individuals and companies on their own funds within the United States.  The development of terrestrial solar cells has caused the photovoltaic industry to grow from a very small specialty group of companies manufacturing expensive solar cells in laboratory quantities to an industry that is approaching maturity. Annual production is now well over a hundred megawatts and growing rapidly. Production processes have become automated and the number of different types of cells is greatly expanded. Thin film cells with efficiencies over 18% on metal film substrates and with inherent resistance to space radiation degradation will soon be in production. These cells will produce 1400 watts per kilogram of mass with a cost potential of 35 cents per watt. The decreased weight and cost will significantly reduce satellite cost and weight from earlier estimates.  Microwave oven magnetrons, manufactured by the tens of millions, have been converted into high-gain, phase-locked, amplifiers and shown they can be used to operate at high efficiency and at low noise levels in a wireless energy transmitter. Their low unit output eliminates the need for active cooling, further reducing system complexity.  Even though the Space Shuttle has not achieved its original goal of low-cost space transportation, it has proven the concept of reusability with aerodynamic reentry and landing. It and the Russian Mir Space Station are developing the knowledge base for manned operations in space. The International Space Station will greatly increase this base and is one of the key space infrastructure elements needed to develop solar power satellites. 
New developments are making SPS viable

Space Solar Power Workshop 11 (Georgia Institute of Technology, Silent Power, pg. 41-42, JT)
Studies of Space Solar Power have consistently identified a half dozen key technologies  that separate SSP from near term commercial feasibility.  While all these key  technologies are relatively mature, such as space transportation and photovoltaics, they  have not been focussed into hardware ready and able to support the construction and  operation of an SSP system.  This is why many reviews of SSP done in prior years suggested it was not ready to be  built.  As we will see in this section, we are ready to initiate design and construction of a  demonstration SSP satellite now through the proven vehicle of the Sunsat Act.  We will  examine each of these critical technologies.  Foremost among these is space transportation, specifically the shipping costs to  GeoSynchronous Orbit (GSO) – 35,000 km up.  As we will see in the next chapter, space  transportation costs, the market and the technology required to serve that market are  interdependent.  This is not surprising, since every product and market is technology  dependent.  Not everyone is familiar with these technologies for SSP market development, however.  Specifically, we will begin by noting that space transportation costs must be much lower  in order to enable the construction of an SSPS.  Fortunately, this is not difficult,  technically – it is a market design choice that has not been available, ... yet. 
SPS Feasible
SPS is technologically and economically feasible

Foust 7 (James, aerospace Analyst@Space Review, The Space Review, August 13, http://www.thespacereview.com/article/931/1, accessed: 23 June 2011, JT)
One obstacle facing space solar power is that most people have not heard of it, and many of those who have associate it with the huge, expensive concepts studied back in the 1970s. Those proposals featured arrays many kilometers long with massive trusses that required dozens or hundreds of astronauts to assemble and maintain: Mankins joked that a giant Borg cube from Star Trek would have easily fit into one corner of one of the solar power satellite designs. “You ended up with a capital investment—launchers, in-space infrastructure, all of those things—on the order of $300 billion to $1 trillion in today’s dollars before you could build the first solar power satellite and get any power out of it,” he said.  Those concepts, he argued, are outdated given the advancements in technology in the last three decades. The efficiency of photovoltaic arrays has increased from 10 to over 40 percent, thus requiring far smaller arrays to generate the same amount of power. Advances in robotics would allow assembly of “hypermodularized” systems, launched piece by piece by smaller vehicles, with little or no astronaut labor. “We think it’s now more technically feasible than ever before,” he said. “We think we have a path to knowing whether or not it’s economically feasible.” 
Technology improvements make SPS possible now.

New Energy Alternative 11 (April 25, http://newenergyalternative.com/energy-news/wireless-power-transmission-solar-power-satellites, accessed: 23 July 2011, JT)
Important progress has been made in SPS enabling technologies: building solar power system generation (already at 30% efficiency and increasing), wireless power transmission, intelligent systems, and others. A major issue is the scale needed for net power generation. Beam diffraction drives component sizes up for distant orbits. (The “main lobe” where power is concentrated spreads by a small angle even in coherent diffraction-limited beams.) Unlike the case for fusion, no basic scientific breakthroughs are needed. Dramatic reductions in launch costs that NASA is pursuing independently could accelerate the technology.

The technology for SPS exists and it’s no more expensive than conventional means of power generation.

Renewable Energy Resource No Date (http://renewableenergyresource.net/space-solar-energy-satellite, accessed: 23 June 2011, JT)
Not all of this needs to happen in order for solar power satellite systems to be possible but some of it does. Technology already exists in the fields of satellites, wireless power transmission, and solar power to make this work, the solar power satellite negatives are all based around cost. However, these expenses do not amount to too much more than conventional energy sources. Construction, launching, maintenance, and utilization of solar power satellites is much higher than coal power plants for example but the fuel used is free which results in a huge cost benefit in the long term. Energy prices around the globe also differ by large margins. For example, in the US the average kilowatt hour is around 5 cents compared to the UK where electricity can cost 9-22 cents per kilowatt hour on average. This means solar power satellite cost can be offset quite a bit by deploying them in areas where electricity is the most expensive.
Technology now for a one year build 
Snead 7 (Mike, Aerospace engineering @ AFIT, Lead structures engineer ASD, http://spacefaringamerica.net/2007/10/07/15--space-solar-power-and-americas-energy-future-part-1.aspx, DA 6/23/11, 12/14, OST)
My assumption is that the SSP satellites will be divided into two payload classes where 95 percent will fit within the payload bay of the fully-reusable, two-stage aerospaceplane and 5 percent will require a Saturn-V class partially-expandable launch system.  The assumption used during the study was that the satellite mass would be 20,000 tons.  This value is doubled to add mass for propellants, on-orbit assembly support, payload holding structure, etc.  Assume 40,000 tons for each SSP satellite needs to be transported to LEO and 20,000 tons to GEO. b.  Assume each aerospaceplane transports four 10-ton modules.  Each module will fit within a 40-foot intermodal container for ease of land or sea transport from the manufacturing site to the launch site.  Each 40-foot container contains about 2,500 cubic feet.  The 20,000 lb module has a density of about 8 lbs per cubic foot - about the maximum for general cargo. 1,000 missions are required to transport 40,000 tons to LEO for one SSP satellite.   c. Assume each aerospaceplane orbiter (second stage) is capable of flying once a week ,with two weeks in depot each year, on average.  In other words, each second stage can fly about 50 missions per year.  (This will be a second generation aerospaceplane designed specifically to transport the modules.)  Assume that one SSP satellite per year is needed.  1000 missions / 50 missions per year per orbiter requires 40 orbiters.  (The number of needed first stage systems, which turn around faster, will be somewhat less.)  Assume 25 percent extra orbiters to cover those out of service for depot maintenance or repairs.  50 orbiters are needed to support one SSP satellite per year.  40 missions per week are flown, on average, or about 6 per day.   
SPS Feasible
All technology needed for low cost SPS are already developed
National Space Society 7 (October 2007, http://www.nss.org/legislative/positions/NSS-SSP-PositionPaper.pdf, p.2, accessed: 23 June 2011, JT)
SSP development costs will be large, although significantly smaller than that of the American military presence in the Persian Gulf or those associated with the impacts of   substantial global warming. Technologies and infrastructure expected to enhance the   feasibility of SSP include:   • Lower-cost, environment-friendly launch vehicles. Even if lunar materials are used to   construct the space segment of the SSP infrastructure, a great deal of hardware   will need to be launched from Earth. For example, the first demonstration plants   will almost certainly be ground launched. Current launch vehicles are too   expensive, and at high launch rates may pose atmospheric pollution problems.   Cheaper, cleaner launch vehicles are needed.   • Large scale in-orbit construction and operations. To gather massive quantities of   energy, solar power satellites must be large, far larger than the International   Space Station (ISS), the largest spacecraft built to date. Fortunately, solar power   satellites will be simpler than the ISS, as they will consist of many identical parts,   and need not support human crews.   • Asteroidal/lunar materials extraction and space-based manufacture of components (either   in Earth orbit or on the lunar surface). The optimum environmental benefits of SSP   could derive from doing most of the work outside of Earth's biosphere. This   could be accomplished using asteroid-based or lunar materials that we cannot   access today. • Power transmission. A relatively small effort is also necessary to assess how to best   transmit power from satellites to the Earth’s surface with minimal environmental   impact.    All of these technologies are consistent with the laws of physics, are reasonably nearterm, and have multiple attractive approaches. However, a great deal of work is needed   to develop economically competitive space solar power. The NSS encourages both the   private sector and governments to devote substantial resources toward SSP research   and development. 
Wireless power beaming technology exists
Little 8 (Frank, center for space power@Texas A&M, 15 August, http://www.nss.org/settlement/ssp/library/2002-SPSRecentDevelopments.pdf, p. 3, accessed: 23 June 2011, JT)
Since the completion of the DOE/NASA systems definition study in 1980, much progress has been realized in research   and technology development. Progress has been made in photovoltaic cell efficiency, transportation, space structures,   robotics and other areas. New studies were begun to reassess the feasibility of the Solar Power Satellite concept. The   most notable of these is the “Fresh Look” study undertaken by NASA in1995-1996 [10].   Of particular challenge and technical interest is the wireless transmission of power from the satellite to earth. Early   proposals emphasized radio frequency transmission in the microwave spectrum, at 2.45 GHz, based primarily on the   pioneering work of William Brown. While not abandoning 2.45 GHz, recent solar power satellite studies and  transmission technology development projects have emphasized higher frequency microwaves (5.8 GHz) and visible   and near IR lasers. While the energy delivered per satellite improves the economic competitiveness of solar power from   space, there are practical and safety limits to the amount of power that can be delivered to a single site. Most current   designs are typically in the range of 1 gigawatt rather than the 5 gigawatts delivered per site in the Reference Design. 
ComSat partnership solves

Partnership with ComSat would happen and solves

Flournoy 10 (Don, Professor of Telecommunications @Ohio U, Online Journal of Space Communication, Winter, http://spacejournal.ohio.edu/issue16/flournoy.html, 6-26-11, SRF)

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. 

Sunsat Corp – Solvency Advocate

Congressional charter guarantees the effective construction of SPS
SSPW 7 (Space Solar Power Workshop, Aerospace Engineering Department at the Georgia Institute of Technology, citing the SunSat Corporation Act, "How to Build a Space Solar Power System", December, http://www.sspi.gatech.edu/sunsat-how.pdf. AD 6/24/11) AV

(a) Policy The Congress declares that it is the policy of the United States to establish, in conjunction  and in cooperation with other countries, as expeditiously as practicable a commercial space  solar power satellite system, as part of environmentally enhanced and improved global  electric power generation and networks, which will be responsive to public needs and  national objectives, which will serve the growing electric power needs of the United States  and other countries, and which will contribute to world peace, understanding, harmony and  increased sustainable electric power generation and economic development. (b) Availability of electric power services These expanded electric power services are to be made available as promptly as possible  and are to be extended to provide electric power services to additional power grids at the  earliest practicable date. In effectuating this program, care and attention will be directed  toward providing such services to both economically less developed countries and areas and  those more highly developed; toward efficient, prudent and economical use of the electromagnetic frequency spectrum, and toward the reflection of the benefits of this new  technology in quality, reliability, and charges for such services. (c) Private enterprise; access; competition To facilitate the widest possible participation by private enterprise, United States  participation in the global system shall be in the form of a private corporation, subject to  appropriate governmental regulation. It is the intent of Congress that all authorized electric  power companies shall have nondiscriminatory access to the system; that maximum  competition be maintained in the provision of equipment and services utilized by the system;  that the private corporation created under this chapter be so organized and operated as to  maintain and strengthen competition in the provision of baseload or throttled electric power  services to national, international, public and private power grids; and that the activities of  the corporation created under this chapter and of the persons or companies participating in  the ownership of the corporation shall be consistent with the Federal antitrust and other trade  laws. (d) Domestic use; additional systems It is not the intent of Congress by this chapter to preclude the use of power satellite  systems for domestic or international energy companies or electric power companies where  consistent with the provisions of this chapter nor to preclude the creation of additional or  competing power satellite systems, if required to meet unique needs or if otherwise required  in the national interest.    (e) Low-cost commercial reusable space transportation systems It is the intent of Congress by this chapter to provide further directed support to the  establishment of this power satellite corporation such that low cost commercial reusable  space transportation systems are made available in concert with the need for high volumes  of freight which are essential to and characteristic of the advent of full scale construction of  power satellite systems. This support may take the form of launch subsidies, transportation  systems developmental assistance, tax relief, insurance, and developmental bond relief,  separately or in combination. (f) Demonstration Power Satellites It is the intent of Congress by this chapter to direct and support the design, development,  construction and operation of a demonstration power satellite as rapidly as possible. The  overall management of this work will be assumed by the power satellite corporation to be  formed by this Act.  This support may take the form of launch subsidies, transportation  systems developmental assistance, tax relief, insurance, and developmental bond relief,  separately or in combination. The principle purpose of this first power satellite is to improve  the understanding and practice of engineering and technology essential to building efficient  and reliable power satellites and related systems, including rectennas (receiving antennas).  Ownership and operation of two such completed demonstration power satellites shall be  with the power satellite corporation, although the rectenna shall be owned by the client  electric power company receiving the power satellite feed. The debt incurred by the power  satellite corporation for the development, design, and construction of two demonstration  power satellites shall be ten percentum of the total construction cost of the power satellites This debenture shall be repaid to the Congress over thirty years at a rate of 3% interest. A  developmental launch cost subsidy shall be provided for ten years in the amount of one half  of that portion of launch costs including insurance which exceeds $200./lb to Low Earth  Orbit (LEO). (g) Business Focus The power satellite corporation shall not be engaged in the development, construction, or  marketing of space transportation systems or photovoltaic (PV) conversion cells or systems,  except as directly required in support of corporations engaged in those businesses providing  for the power satellite corporation’s needs. Space transportation and PV systems shall be  purchased on the open market. (h) Reporting The power satellite corporation shall provide full reports on its work to Congress as well  as advisories concerning related topics of interest to Congress at six month intervals. The  cost of preparing these reports shall be considered part of the developmental design and  construction costs of the demonstration power satellites. 
Sunsat Corp – Solvency Advocate

A Congressionally chartered corporation is the best means for SSPS

SSPW 7 (Space Solar Power Workshop, Aerospace Engineering Department at the Georgia Institute of Technology, citing the SunSat Corporation Act, "How to Build a Space Solar Power System", December, http://www.sspi.gatech.edu/sunsat-how.pdf. AD 6/24/11) AV

Abstract — Many energy “solutions” have been proposed - windmills, bio-fuels like ethanol,  ground based solar, “clean” coal and even nuclear power. These merely nibble at the vast  and growing energy &  environmental problems we face. Space Solar Power offers the  ultimate truly clean baseload energy to our planet. Technically, there is no question SSP can  be built; the question is how to build it economically – as a private company would. (An  engineer has been defined as someone who can build for a dime what any fool can build for  a dollar.) Learning how to build SSP cost-effectively is why we should build a demonstrator  satellite immediately. The established energy and aerospace corporations are incapable of  pursuing the high risk development necessary to build such a Space Solar Power System.  Government agencies, like NASA or DOE, are not the right tool to build SSP. It must be a  commercial power generation company.   The best means to pursue the immense promise which SSP holds is the formation of a  congressionally chartered public/private corporation – a co-operation between government  and private enterprise. This is a well-understood path, used often in the past when America  faced seemingly insurmountable problems. In 1862 the Transcontinental Railroad Act,  which spanned North America with rail and telegraph, was enacted by Congress. The  extremely successful COMmunications SATellite (Comsat) Act chartered in 1962, was also  such a public/private corporation.  Just as COMSAT opened space for communication  satellites, so a Sun Satellite (SunSat) Corporation Act can open space to power satellites.  While Comsat was chartered to build commercial communications, SunSat would be  chartered to build commercial power satellites to collect and transmit energy to electric  power grids for contracting  wholesale (utility) customers  on earth. Forty some years after  Comsat’s charter, the space communications industry has revenue in excess of $100 Billion,  which we now enjoy. Congress should, therefore, charter Sunsat Corp., with the single  purpose of building and develop SSP. Like competing, and inadequate, terrestrial energy  solutions, Sunsat Corp. would be given developmental subsidies, such as discounted space  transportation access. A Lunar Development Authority and many opportunities would also  be helpful, as conceivably commercial products from the Moon could be sold to Sunsat  Corp.  Sunsat Corp. should have no financial entanglements with lunar development, or  other ventures outside their business of providing clean baseload energy to her customers.   Let’s take the brakes off space development!! 

SunSat Corporation Solvency 

SunSat control necessary for successful low cost and commercial SPS

Preble 2 (Darel, President of the Space Solar Power Institute, "The SunSat Corporation Act." March, http://www.sspi.gatech.edu/sunsat_act.html, AD 6/24/11) AV
Congress should reduce or remove our growing dependence on imported - especially Persian Gulf oil - and reduce CO2 emissions from burning petroleum products.  The only clean technologically feasible path to fully accomplish this is with the charter of a private corporation focused on the commercial construction and operation of the only clean baseload strategic energy candidate available – a Space Solar Power System.  That is the purpose of the SunSat Corporation act.  Congress’s and SunSat’s first goal should be the promotion, development and subsidy of low cost, private, commercial, reusable, space transportation systems.  This is the first key to a successful commercial SSPS. Outside NASA there is near unanimity that NASA should not be in the space transportation business.  Hu Davis’s studies with the Space Solar Power Workshop projected a market price of $97/lb to LEO IF a 300,000 Mw SSPS (for example) were under full construction.  Many aerospace companies stand ready to provide space transport to such a company at these prices, given adequate notice and guarantees.  The decision to build a SSPS is political, not technical.  Therefore we have composed this draft legislation. 

Congressional chartering of the SunSat Corporation is necessary for successful SSP

SSPW 7 (Space Solar Power Workshop, Aerospace Engineering Department at the Georgia Institute of Technology, citing the SunSat Corporation Act, "How to Build a Space Solar Power System", December, http://www.sspi.gatech.edu/sunsat-how.pdf. AD 6/24/11) AV

 So the process to create such a congressionally chartered corporation, the SunSat Act, 5  is  well understood.  This was the same legislative tool used to create Comsat in 1962, one  hundred years after the Transcontinental Railroad.  The horse thieves, bushwhackers, vast  distances and Rocky Mountains our Sunsat corporation must budget to overcome may be a  little different, but they introduce the same challenges.  An SSP system is no less a challenge  than Comsat or the Transcontinental Railroad were in their day and would also seem to  dictate a public/private corporation to reduce those risks via compensating appropriate  rewards.    Michael Schwaal, an energy economist with Arlington, VA-based Energy Ventures, pointed  out that “there is not much enthusiasm in the U.S. government for space based solar power”,  going on to point that NASA is not the best agency to take up the cause. 6   The energy  investment community and the SSPW would agree – NASA, DOE and JAXA are not  chartered for commercial  manufacturing or operation.  The proper path to build SSP, is a  congressionally chartered corporation; we call it SunSat Corporation. The struggle for redirecting space transportation funding priorities toward the private sector  is central to the larger struggle of building SSP.  SSP is the crucially important piece  necessary to solving our crushing energy and environmental problems.  It would be a  massive benefit to all, beginning with and especially for aerospace and energy businesses.   There will be surely be job retraining required, but we all expect to retrain at least every five  or ten years.  As we change jobs and titles and programs this learning is part of the joy of  life – like learning to ride a bicycle or trying Mexican cuisine. 
We have a solvency advocate for the aff

SSPW 7 (Space Solar Power Workshop, Aerospace Engineering Department at the Georgia Institute of Technology, citing the SunSat Corporation Act, "How to Build a Space Solar Power System", December, http://www.sspi.gatech.edu/sunsat-how.pdf. AD 6/24/11) AV

(a) Policy The Congress declares that it is the policy of the United States to establish, in conjunction  and in cooperation with other countries, as expeditiously as practicable a commercial space  solar power satellite system, as part of environmentally enhanced and improved global  electric power generation and networks, which will be responsive to public needs and  national objectives, which will serve the growing electric power needs of the United States  and other countries, and which will contribute to world peace, understanding, harmony and  increased sustainable electric power generation and economic development. (b) Availability of electric power services These expanded electric power services are to be made available as promptly as possible  and are to be extended to provide electric power services to additional power grids at the  earliest practicable date. In effectuating this program, care and attention will be directed  toward providing such services to both economically less developed countries and areas and  those more highly developed; toward efficient, prudent and economical use of the electromagnetic frequency spectrum, and toward the reflection of the benefits of this new  technology in quality, reliability, and charges for such services. (c) Private enterprise; access; competition To facilitate the widest possible participation by private enterprise, United States  participation in the global system shall be in the form of a private corporation, subject to  appropriate governmental regulation. It is the intent of Congress that all authorized electric  power companies shall have nondiscriminatory access to the system; that maximum  competition be maintained in the provision of equipment and services utilized by the system;  that the private corporation created under this chapter be so organized and operated as to  maintain and strengthen competition in the provision of baseload or throttled electric power  services to national, international, public and private power grids; and that the activities of  the corporation created under this chapter and of the persons or companies participating in  the ownership of the corporation shall be consistent with the Federal antitrust and other trade  laws. (d) Domestic use; additional systems It is not the intent of Congress by this chapter to preclude the use of power satellite  systems for domestic or international energy companies or electric power companies where  consistent with the provisions of this chapter nor to preclude the creation of additional or  competing power satellite systems, if required to meet unique needs or if otherwise required  in the national interest.    (e) Low-cost commercial reusable space transportation systems It is the intent of Congress by this chapter to provide further directed support to the  establishment of this power satellite corporation such that low cost commercial reusable  space transportation systems are made available in concert with the need for high volumes  of freight which are essential to and characteristic of the advent of full scale construction of  power satellite systems. This support may take the form of launch subsidies, transportation  systems developmental assistance, tax relief, insurance, and developmental bond relief,  separately or in combination. (f) Demonstration Power Satellites It is the intent of Congress by this chapter to direct and support the design, development,  construction and operation of a demonstration power satellite as rapidly as possible. The  overall management of this work will be assumed by the power satellite corporation to be  formed by this Act.  This support may take the form of launch subsidies, transportation  systems developmental assistance, tax relief, insurance, and developmental bond relief,  separately or in combination. The principle purpose of this first power satellite is to improve  the understanding and practice of engineering and technology essential to building efficient  and reliable power satellites and related systems, including rectennas (receiving antennas).  Ownership and operation of two such completed demonstration power satellites shall be  with the power satellite corporation, although the rectenna shall be owned by the client  electric power company receiving the power satellite feed. The debt incurred by the power  satellite corporation for the development, design, and construction of two demonstration  power satellites shall be ten percentum of the total construction cost of the power satellites This debenture shall be repaid to the Congress over thirty years at a rate of 3% interest. A  developmental launch cost subsidy shall be provided for ten years in the amount of one half  of that portion of launch costs including insurance which exceeds $200./lb to Low Earth  Orbit (LEO). (g) Business Focus The power satellite corporation shall not be engaged in the development, construction, or  marketing of space transportation systems or photovoltaic (PV) conversion cells or systems,  except as directly required in support of corporations engaged in those businesses providing  for the power satellite corporation’s needs. Space transportation and PV systems shall be  purchased on the open market. (h) Reporting The power satellite corporation shall provide full reports on its work to Congress as well  as advisories concerning related topics of interest to Congress at six month intervals. The  cost of preparing these reports shall be considered part of the developmental design and  construction costs of the demonstration power satellites. 
A congressionally chartered corporation is the best means for SSPS

SSPW 7 (Space Solar Power Workshop, Aerospace Engineering Department at the Georgia Institute of Technology, citing the SunSat Corporation Act, "How to Build a Space Solar Power System", December, http://www.sspi.gatech.edu/sunsat-how.pdf. AD 6/24/11) AV

Abstract — Many energy “solutions” have been proposed - windmills, bio-fuels like ethanol,  ground based solar, “clean” coal and even nuclear power. These merely nibble at the vast  and growing energy &  environmental problems we face. Space Solar Power offers the  ultimate truly clean baseload energy to our planet. Technically, there is no question SSP can  be built; the question is how to build it economically – as a private company would. (An  engineer has been defined as someone who can build for a dime what any fool can build for  a dollar.) Learning how to build SSP cost-effectively is why we should build a demonstrator  satellite immediately. The established energy and aerospace corporations are incapable of  pursuing the high risk development necessary to build such a Space Solar Power System.  Government agencies, like NASA or DOE, are not the right tool to build SSP. It must be a  commercial power generation company.   The best means to pursue the immense promise which SSP holds is the formation of a  congressionally chartered public/private corporation – a co-operation between government  and private enterprise. This is a well-understood path, used often in the past when America  faced seemingly insurmountable problems. In 1862 the Transcontinental Railroad Act,  which spanned North America with rail and telegraph, was enacted by Congress. The  extremely successful COMmunications SATellite (Comsat) Act chartered in 1962, was also  such a public/private corporation.  Just as COMSAT opened space for communication  satellites, so a Sun Satellite (SunSat) Corporation Act can open space to power satellites.  While Comsat was chartered to build commercial communications, SunSat would be  chartered to build commercial power satellites to collect and transmit energy to electric  power grids for contracting  wholesale (utility) customers  on earth. Forty some years after  Comsat’s charter, the space communications industry has revenue in excess of $100 Billion,  which we now enjoy. Congress should, therefore, charter Sunsat Corp., with the single  purpose of building and develop SSP. Like competing, and inadequate, terrestrial energy  solutions, Sunsat Corp. would be given developmental subsidies, such as discounted space  transportation access. A Lunar Development Authority and many opportunities would also  be helpful, as conceivably commercial products from the Moon could be sold to Sunsat  Corp.  Sunsat Corp. should have no financial entanglements with lunar development, or  other ventures outside their business of providing clean baseload energy to her customers.   Let’s take the brakes off space development!! 
A public/private chartered corporation, like SunSat, is the most effective way to construct SSPS - empirics prove

Preble 10 (Darel, President of the Space Solar Power Institute, "The Sunsat Act - Transforming our Energy, Economy and Environment." Winter, http://spacejournal.ohio.edu/issue16/preble.html, AD 6/26/11) AV
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. 

Commercial control over SPS is imperative for a successful and economically sustainable satellite industry 

SSPWW 6 (Space Solar Power Workshop, " Introduction to the motion to the National Space Society 

Board of Directors ." December, http://www.sspi.gatech.edu/sunsatcorpfaq.pdf AD 6/27/11) AV
Space Solar Power must be a commercial or public/private company, as Comsat was.  Several  organizations, such as NASA and DOE are vying to assume control of the space solar power /  wireless power transfer research venue to enlarge their empires.  Neither organization would  move space solar power an inch closer to commercial reality because neither organization would  "win" by doing that.  Rather, placing space solar power / wireless power transfer “research and  development” under their control will delay the formation of a power satellite industry, delay the  lowering in cost of orbital space transportation, delay the formation of innumerable other lunar industries, including asteroid protection, and, finally, incidentally for NSS, delay space  settlement in general.  NASA doing anything in space costs ten times as much compared to  commercial enterprise doing it.  IF commercial enterprise can do it, then commercial development is the way to go. (Some things, like the Apollo program, telescopes on the moon,  or Mars development cannot be done commercially.)  So Space solar power and many other  goals await organizations chartered and committed to doing those things.     For example, if NASA could support 6 settlers on the moon for 2 billion dollars per year,  commercial (public/private) enterprises could do it for one tenth of that cost.  The 10 to 1 ratio  applies across the board.   Most importantly the development is ten times more easily sustained  by reason of the lower cost. And actually probably a hundred times more likely to be sustained,  since NASA has no significant history of income-generating activity.  A renaissance in commercial cis-lunar space markets beckons. 
SunSat has more than enough technological capability and knowledge to do the plan

SSPWW 6 (Space Solar Power Workshop, " Introduction to the motion to the National Space Society 

Board of Directors ." December, http://www.sspi.gatech.edu/sunsatcorpfaq.pdf AD 6/27/11) AV
Question 4:  What Is The State Of The Technology, Especially Compared To The Comsat  Analogy?  I.E., How Much Of The Necessary Technology Is Known, And How Much Needs To  Be Created?  Answer 4:  We are far better prepared to build Sunsats today than we were in 1962 to build  Comsats.  Our space transportation understanding is 40+ years more advanced.  Our telerobotics  understanding is 40+ years more advanced.  Telesurgery is commonplace.  Our understanding of  the electromagnetic interaction between the earth’s magnetosphere, solar flares and an SSP’s  intense electromagnetic field is almost perfect.  (We had almost zero knowledge of that  interaction then.)  Our space photovoltaics technology is ten times more efficient and a hundred  times lighter in weight.  Wireless Power Transfer (WPT) technology is once again unfunded in  the US.  Creating a real WPT laboratory and industry would be a core component of SunSat  Corp, just as a satellite communications laboratory was/is a core component of Comsat Corp.  WPT was demonstrated in 1975 by Bill Brown at JPL/Goldstone.  For a readable paper on WPT  see the URSI White Paper on Solar Power Satellites  which is a bit later than the one on the SSPW  website.  We are not at a final version because of international disagreements on publishing this  work area.  Neither version on the web contains much important work done in recent decades,  such as Draper et al’s work on earth’s magnetosphere, solar flares, etc.,
The technology and incentives for the private enterprise are already there - a congressionally charted SunSat corporation is all that's left.

Flournoy 10 (Dan, Professor of Telecommunications at Ohio University, "SUNSATS: The Next Generation of COMSATS." Winter, http://spacejournal.ohio.edu/issue16/flournoy.html, AD 6/27/11) AV 

It is now clear that the more significant barriers to realizing a new satellite business based on energy from space are not technological barriers. Technical features of solar power satellite systems do require further development, including improvements in easier/cheaper access to space, efficiencies and capacities of solar cells, wireless power transmission and receiver networks, energy conversion, storage and distribution. Space visionaries have always looked to governments to get their ambitious projects off the ground. In the case of building SunSat infrastructures, governments can help with R&D funding, assist with demonstration projects and agree to be the anchor tenant purchasing the first products produced, but the commercial sector must be involved, and involved early, for long run implementation and management.  Progress made in raising capital for SunSat businesses will inevitably be tied to progress made in commercialization of space overall, and the development of plausible business plans related to alternative energy markets in particular. The fact that the U.S. demand for electricity is expected to increase by as much as 40 percent in the next two decades, and assumptions that lesser developed nations will wish to grow even faster, should be enough to get private enterprise paying attention.     

A/T Radiation Damage
Hydrophobic polymers shield SPS from radiation

Taylor et al 10 (EW, International Photonics Consultant, IEEE, June, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5617191, accessed 6-27-11, CH)

The emergence of new radiation resistant organic-polymer  and hybrid materials for potential extra-terrestrial and  terrestrial application to photovoltaic solar cell technology  is reported. New materials that exhibit resistance to  induced effects caused by natural or even man-made  ionizing radiation that could be encountered in aerospace,  near-Earth orbits and in inter-planetary space missions is  of vital importance to DOD, commercial and NASA space  programs. Experimental data reflecting the relative stability  of new polymer and hybrid polymer materials exposed to  simulated total dose conditions that could be experienced  in extraterrestrial regions such as within the Van Allen  belts or on Lunar or Martian surfaces are the focus of this  paper.    . INTRODUCTION  The radiation resistance or radiation hardness of emerging  superhydrophobic and superhydrophilic materials and a  silicone-based low out-gassing material that may find  application in advanced solar cells designs is presented.  Depending on their design and composition the former two  materials can repel or attract contaminants such as dust,  water, fog, and other unwanted contaminants. The ability  of these materials to provide a high degree of durability,  robustness and reliability in future space and even  terrestrial applications is important in realizing efficient  light transmission. The radiation resistant or hardened  hydrophobic-hydrophilic materials have high potential for  application to self-clean solar cells as well as similar  applications for a myriad of other optical components  requiring space radiation resistant window coatings.  Similar and related coatings we are investigating and  reported elsewhere have also been shown to be radiation  resistant, and/or repel biocide contaminants from a variety  of surfaces found in space, aerospace and terrestrial  applications 

Silicone solves SPS radiation damage

Taylor et al 10 (EW, International Photonics Consultant, IEEE, June, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5617191, accessed 6-27-11, CH)

Silicone materials for space and aerospace applications  are continually in development and evaluation to limit and  reduce the potential for out-gassing contamination while  maintaining essential physical and chemical  characteristics. In solar cell arrays, for example, lower outgassing materials result in lowered levels of contaminants  for interaction with solar cells subsequently producing a  more efficient solar cell by extending the life of a cell. This  is especially true in Low Earth Orbit (LEO) where  equipment is exposed to the detrimental effects of  molecular oxygen [8]. Several agencies such as NASA  historically recommend ASTM E 595 test results of ≤1.0 %  Total Mass Loss (TML) and ≤0.1% Collected Volatile  Condensable Material (CVCM).  These levels provide an  industry screening level for the acceptance or rejection of  materials for space applications.  Although a standard for  many years, some question whether these specifications  are stringent enough.  NuSil Technology developed an  Ultra Low Outgassing TM  line of silicone materials that  exceed typical ASTM E 595 requirements, achieving ≤0.10  % TML and ≤0.010% CVCM, and display improvement in  out-gassing kinetics and volatile components. The  paragraphs that follow provide empirical data on the ability  of the new silicone material to function in a space  environment.  [NOTE: The sample configuration required  for radiation testing is significantly thicker than the sample  routinely used when performing E-595 Outgas Testing.  Accordingly, TML measures slightly lower for both the  control and irradiated conditions when tested on standard  thickness E 595 samples] 

A/T Radiation Damage
Current materials unaffected by radiation

Taylor et al 10 (EW, International Photonics Consultant, IEEE, June, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5617191, accessed 6-27-11, CH)

Energetic proton irradiation of loaded and unloaded  hydrophobic and hydrophilic samples composed of DMS  as well as the irradiation of a silicone-based adhesive  sealant loaded with iron oxide resulted in very little if any  degradation to the material properties of interest. Essentially the hydrophobic, hydrophilic and out-gassing  properties were not changed for the NGAS, CUNY and  NUSIL samples, respectively. The samples experienced a  proton fluence that ranged from 3.30 x 10 11  to 1.48 x 10 12 p/cm 2  or ~50 krad (Si) to ~198 krad(Si) equivalent.  The  natural near-Earth space environment is reported to have  a typical dose rate reported of < 70 rad/day or ~25.55  krad/yr [9]. This suggests that at this dose rate and proton  energy that:  unshielded NGAS samples would not  undergo significant degradation for a period up to 7.7  years, while unshielded CUNY and NUSIL samples would  not undergo significant degradation under identical space  conditions for a period of 5.8 years. It should be  recognized that other important parameters such as  radiation-induced color center formation is possible in  transparent materials and that material conductivity,  refractive index, mechanical strengths and other material  and optical properties are known to change in the  presence of protons, electrons and highly energetic  galactic cosmic rays found in the space environment. We  plan to continue our studies along these lines for the  purpose of widening the applications base of these and  other materials aimed at space systems. 

Inorganic compounds, polymers solve space radiation

Taylor 11 (EW, International Photonics Consultant, 2011 Aerospace Conference, 5/12, http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=5747389, accessed 6-27-11, CH)

A brief overview of materials for use with a myriad of optical, photonic, electro-optic and photovoltaic devices are of great importance to DOD, NASA and the general space community. A substantial amount of investigation has been directed towards ascertaining the radiation resistance or hardness of some of these materials and devices for application to avionic systems, near-Earth orbits, the lunar surface and interplanetary exploration missions. While mature inorganic components aimed at these extra-terrestrial environments have also proven to work well by providing most of the required resistance to radiation for operational functionality, this overview addresses recently reported new approaches for evolving radiation hardened photonic and coating technologies based on nanoparticle compositions in organic-polymer materials and hybrid nanoparticle technologies based on inorganic and polymer-organic materials. In some cases, the polymer-based materials are shown to be more radiation resistant than their inorganic counterparts.

Nanoparticles solve solar cell radiation

Taylor 11 (EW, International Photonics Consultant, 2011 Aerospace Conference, 5/12, http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=5747389, accessed 6-27-11, CH)

New and emerging radiation resistant photonic materials  and components suitable for applications in aerospace,  near Earth orbits and interplanetary exploration missions are of  great importance to DOD, NASA and the general space  community. Traditionally, , the manufacture of these  components have been based primarily on inorganic  materials and include devices such as lasers, light-emitting  diodes, optical modulators, photodetectors,  optical fibers,  optical coatings, and solar cells to mention just a few of the  many devices. A substantial amount of investigation has  been directed towards ascertaining the radiation resistance  or hardness of these devices for application to avionic  systems, near-Earth orbits, the lunar surface and inter- planetary exploration missions. While mature inorganic  components aimed at these extra-terrestrial environments  have proven to work well by providing the required  resistance to radiation for  functionality, recently reported  equivalent or superior performing radiation resistant  materials based on evolving nanoparticle based organicpolymer materials and hybrid technologies is presented.  The rapid evolution of inorganic, organic and polymeric  based nanoparticle and molecularly engineered systems has  shown that some hybrid inorganic-polymer photonic  components (e.g. polymer electro-optical modulators,  nonlinear optical switches, etc.) offer superior space  radiation hardness and in some cases low out-gassing in  vacuum environments,  material flexibility,  and can  outperform their current all-inorganic based counterparts.  New advances and recently acquired data regarding the  radiation resistance of nonlinear carbon-nanotube based  polymers under development  for optical limiting and  switching applications are also presented and discussed.   
A/T Radiation Damage
Solar cell sealants solve space radiation

Taylor 11 (EW, International Photonics Consultant, 2011 Aerospace Conference, 5/12, http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=5747389, accessed 6-27-11, CH)

Preliminary studies of the radiation resistance or radiation  hardness of protective coatings suitable for applications  ranging from terrestrial use to applications in near- Earth  orbits to lunar and Martian surfaces has recently been  investigated [27-29]. Some potential applications include  protective and self- cleaning coatings for a variety of uses  such as sensors, solar cells, thermal radiators, decontamination of astronaut crew cabins, lunar habitats, and  mitigation of contaminants on satellites in space orbits.   Radiation Resistant Hydrophobic Coatings [26-33]  Materials with surfaces that repel water or are difficult to  wet are referred to as hydrophobic and tend to be non-polar  and in many cases mimic the self-cleaning action of the  Lotus flower (Nelumbo nucifera) by emulating the leaf’s  rough micro-surface and waxy nanostructures that combine  to repel water, dust and other contaminants [30, 31].  For  example, superhydrophobic conditions are realized when  the contact angle between a water droplet and a surface is  greater than 130°. Conversely, superhydrophilic materials  are composed of polar molecules and superhydrophilic  conditions are met when the contact angle is less than 5°  between the hydrophilic surface  (e.g. water droplet), thus  causing the surface to be efficiently “wetted” [30,31].   Radiation-induced response data is presented for emerging  hybrid hydrophobic and hydrophilic coatings, a siliconebased sealant and superhydrophobic surfaces and structures  that have been found to be resistant to the ionizing and  displacement radiation- induced effects encountered in  space environments. Depending  on the coating design and  composition, materials can repel or attract contaminants  such as dust, water, fog, and other unwanted contaminants.  The ability of these materials to provide a high degree of  durability, robustness and reliability in future space  environments and especially in photonic terrestrial  applications over a wide range of wavelengths is important.  The radiation resistant or hardened hydrophobic-hydrophilic  materials have high potential for applications such as selfcleaning coatings for solar cell coverings as well as similar  applications for a myriad of other optical components  requiring space radiation resistant sensor window coatings.  Shown in Figure 5 are the responses of a superhydrophobic  protective and self-cleaning coating composed of silicone-  based dimethylsilicone filled with a semiconductor metal  oxide material (SMO) investigated by the author  and colleagues of Northrop Grumman Aerospace Systems  (NGAS), for potential use in low vacuum and microgravity  environments while exposed to space radiation  environment 

Radiation resistant alloys solve

Wu et al 3 (Junqiao, Materials Science@Berkeley National Laboratory, W. Walukiewicz, K. M. Yu, W. Shan, J. W. Ager, E. E. Haller, Hai Lu, William J. Schaff, W. K. Metzger, and Sarah Kurtz, August 20, http://jap.aip.org/resource/1/japiau/v94/i10/p6477_s1, accessed: 27 June 2011, JT)

High-efficiency multijunction or tandem solar cells based on group III–V semiconductor alloys are applied in a rapidly expanding range of space and terrestrial programs. Resistance to high-energy radiation damage is an essential feature of such cells as they power most satellites, including those used for communications, defense, and scientific research. Recently we have shown that the energy gap of In1−xGaxN alloys potentially can be continuously varied from 0.7 to 3.4 eV, providing a full-solar-spectrum material system for multijunction solar cells. We find that the optical and electronic properties of these alloys exhibit a much higher resistance to high-energy (2 MeV) proton irradiation than the standard currently used photovoltaic materials such as GaAs and GaInP, and therefore offer great potential for radiation-hard high-efficiency solar cells for space applications. The observed insensitivity of the semiconductor characteristics to the radiation damage is explained by the location of the band edges relative to the average dangling bond defect energy represented by the Fermi level stabilization energy inIn1−xGaxN alloys. © 2003 American Institute of Physics.  
A/T Downtime

Downtime is manageable- no temporary power loss

Snead 7 (Mike, Aerospace engineering @ AFIT, Lead structures engineer ASD, http://spacefaringamerica.net/2007/10/07/15--space-solar-power-and-americas-energy-future-part-1.aspx, DA 6/23/11, 12/14, OST)

Response: Twice each year, for several days, satellites in GEO pass through the Earth's shadow.  The shadow is about 12,800 km across and the satellites are traveling at about 3 km per sec.  The transit time has a maximum of about 1.2 hours.  The continental U.S. spans about 50 degrees of longitude.  At GEO, the length of the 50 degree arc is about 31,000 km.  At maximum, the shadow will cover about 40 percent of this arc meaning that about 60 percent of the SSP satellites will still be producing power.  The transit of the shadow happens at local midnight when consumer demand for power is reduced.  This combined with the ability to transmit power through terrestrial power grids over long distances will enable the power reductions to be managed.   Unlike terrestrial power losses due to droughts, storms, cloud cover, strikes, etc., these SSP down times are very predictable in terms of timing, length, and number of satellites impacted.

SSP can store energy with algae and hydrogen

Snead 8 (Mike, Aerospace engineering @ AFIT, Lead structures engineer ASD, http://spacefaringamerica.net/2008/12/14/25--space-solar-power-and-americas-energy-future-part-6.aspx, DA 6/23/11, 12/14, OST)

In addition n to eliminating the dispatchable electrical power generation shortfall, SSP could, with algae biodiesel, eliminate the sustainable fuels production shortfall. Excess SSP electrical power can be used, when demand is less than the SSP generation capacity, to electrolyze water to produce hydrogen. Closed-environment algae biodiesel production, done on the land under each SSP receiving antenna, combined with SSP hydrogen production can provide 24% and 19% of the United States’ and the world’s 2100 needed fuels production, respectively. The remaining fuels gap would be closed by warm-climate, open-pond algae biodiesel production. These two forms of sustainable fuels production—SSP hydrogen and algae biodiesel—would provide slightly more that 60% of this paper’s projection of the U.S.’s and the world’s 2100 needs for sustainable fuel production, as seen in the two charts below. 
A/T Rectenna Too Big

SSP is the most efficient in terms of land use 

Snead 8 (Mike, Aerospace engineering @ AFIT, Lead structures engineer ASD, http://spacefaringamerica.net/2008/12/14/25--space-solar-power-and-americas-energy-future-part-6.aspx, DA 6/23/11, 12/14, OST)

Recognizing that the dedicated land area required in the United States to install the needed renewable energy production systems will be substantial, SSP provides one of the highest efficiencies in terms of renewable energy production capacity per sq. mi. of all the renewable alternatives. In the United States, 375,000 sq. mi.—about 12% of the continental United States—would be directly placed into use for renewable energy generation to meet this paper’s projection of 2100 energy needs. (For comparison, the U.S. arable and permanent cropland totals 680,000 sq. mi.) This land would be 100% covered with wind farms, ground solar photovoltaic systems, SSP receiving antennas, and open-pond algae biodiesel ponds. Of these four renewable energy options, SSP is one of the most land use efficient. The 244 SSP receiving antennas would require only about 20,000 sq. mi. or about 0.6% of the continental U.S., while providing nearly 70% of the dispatchable electrical power generation capacity and about 24% of the sustainable fuels production capacity by 2100.
***A/T DAs***

A/T Birds DA

The technology exists and there’s no threat to birds

Bova 8 (Ben, pres emeritus of National Space Society, October 12, http://www.washingtonpost.com/wp-dyn/content/article/2008/10/10/AR2008101002450.html, accessed: 24 July 2011, JT)
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! 

Regulations solve microwave radiation harms

Shiner 8 (Linda, Editor, Air & Space Smithsonian, 7/1, http://www.airspacemag.com/space-exploration/Sun_Does_Shine.html?c=y&page=3, acceesed 6-26-11, CH
Perhaps the biggest hurdle facing space solar power is public concern about how low-level microwave beams will affect animals and humans. Never mind that the fear remains unfounded. Because of the widespread use of microwaves for communication, the Federal Communications Commission has established a safety standard for human exposure. In all proposed space power systems, the expected power density at the edges of the receiving antenna, where people are most likely to be affected, meets the standard. But explaining this to the public, which hears “microwave” and thinks “oven,” might require a large and costly education campaign. Another worry, that microwave beams could scramble a passing airliner’s avionics or harm passengers, could be addressed by restricting the airspace around the beams, just as the Federal Aviation Administration restricts the airspace over nuclear power plants. Space power advocates may find it instructive to study the political struggles of the nuclear power industry.
A/T Launch DA

Small footprint-only 4 launches

Salkever 9 (Alex, former tech editor to businessweek.com Daily Finance, 9-26, http://www.dailyfinance.com/2009/09/26/plans-for-solar-power-from-outer-space-move-forward/, 6-25-11, SRF)

How many launches will it take to the get the whole system up and orbiting?

We can do it with a small number of launches, only four. To get that, we had to come up with a design that was lightweight and innovative. We're still using a big rocket. Each launch will have a satellite or a piece of our system that will go up. Once we are up there, we will rely on concentrating the suns energy with mirrors to improve efficiency. We'll have a large footprint but it's not acres of solar cells like NASA has depicted. We have to use space-qualified photovoltaic solar cells that have a proven track record. We'll use mylar or some other lightweight reflective material to construct mirrors to concentrate the sun's energy.

No link-uses existing launch capabilities

Marshall 9 (Jonathan, Chief, Strategic Communications at PG&E Corporation, Next100, 4-13, http://www.next100.com/2009/04/interview-with-solaren-ceo-gar.php, 6-25-11, SRF)

Q: What gives you confidence that you can launch this system into space?  A: The SSP pilot plant satellites are designed to use existing launch capabilities. No new space launch vehicle capabilities need to be developed to launch our satellites into space. The SSP pilot plant design for the power satellites and ground receive station will be built and validated and the power satellites prepared for shipment to the launch site during the construction phase. At the launch site, the power satellites are launched into space using existing launch vehicle capabilities and moved to their final orbital positions. 

No link-can use natural fuels and the power plant has a low footprint

Marshall 9 (Jonathan, Chief, Strategic Communications at PG&E Corporation, Next100, 4-13, http://www.next100.com/2009/04/interview-with-solaren-ceo-gar.php, 6-25-11, SRF)

Q: How will this project impact the environment?  A: The construction and operations of Solaren's SSP plant will have minimal impacts to the environment.  The construction of the SSP ground receive station will have no more environmental impact than the construction of a similarly sized terrestrial photovoltaic (PV) solar power plant.  Space launch vehicles will place the SSP satellites into their proper orbit. These space launch vehicles primarily use natural fuels (H2, O2) and have an emissions profile similar to a fuel cell.  When in operation, the Solaren SSP plant has a zero carbon, mercury or sulfur footprint.  In addition, the high efficiency conversion of RF energy to electricity at the SSP Ground Receive Station does not require water for thermal cooling or power generation, unlike other sources of baseload power (nuclear, coal, hydro). 

SPS works using current reusable launch vehicles-their impact is empirically denied

Preble 9 (Darel, Chair-Space Solar Workshop, The Oil Drum, 4-19, http://www.theoildrum.com/node/5306, 6-25-11, SRF)

Closing the SSP business case depends on lowering the cost to orbit by an order of magnitude below the lowest costs currently available. The only market with the massive flight volume necessary to create such a market is however, SSP. This chicken and egg situation could best be solved by chartering a Sunsat Corp with the deep pockets necessary to bridge this chasm. Do not be distracted by claims that SSP requires “unobtainium”, such as space elevators, which are not on today’s horizon of feasibility. Advanced Reusable Launch Vehicles are fully capable of achieving such lower launch cost with SSP’s massive market. These could be obtained from many eager providers. 

Regulations solve microwave radiation harms

Shiner 8 (Linda, Editor, Air & Space Smithsonian, 7/1, http://www.airspacemag.com/space-exploration/Sun_Does_Shine.html?c=y&page=3, acceesed 6-26-11, CH
Perhaps the biggest hurdle facing space solar power is public concern about how low-level microwave beams will affect animals and humans. Never mind that the fear remains unfounded. Because of the widespread use of microwaves for communication, the Federal Communications Commission has established a safety standard for human exposure. In all proposed space power systems, the expected power density at the edges of the receiving antenna, where people are most likely to be affected, meets the standard. But explaining this to the public, which hears “microwave” and thinks “oven,” might require a large and costly education campaign. Another worry, that microwave beams could scramble a passing airliner’s avionics or harm passengers, could be addressed by restricting the airspace around the beams, just as the Federal Aviation Administration restricts the airspace over nuclear power plants. Space power advocates may find it instructive to study the political struggles of the nuclear power industry.
A/T Environment DAs

The beam from the satellite would be too weak to harm animals or airplanes

Solar High Study Group 11 (Research group for feasibility of SPS, http://solarhigh.org/Overview.html AQB)

The principal components of a power satellite are a large solar array and a microwave transmitter that beams power to an Earth-based receiver called a rectenna (a contraction of ‘rectifying antenna’), where it is converted to standard AC. The continuous, intense sunlight in GSO means that that no energy storage is needed, and that the solar array is a factor of 8 smaller than a similar terrestrial array with the same average output. The benign operating environment, in vacuum and free fall, permits high solar concentration without complex sun-tracking mechanisms and avoids maintenance problems caused by wind, dust, rain, snow or hail.   Each satellite will deliver 2 GW to the utility grid, an output similar to a large nuclear plant. There is room in GSO for thousands of them.  The microwave flux in the power beam is insufficient to harm aircraft or birds. The rectenna area is a factor of 9 smaller than the terrestrial solar farm that it replaces; it can be located close to the intended load center; and the structure shields the ground underneath from microwaves but is largely transparent to sunlight, so that it can be used for agriculture or other purposes.

Power transmission is not harmful

Vaessen 9 (Peter, KEMA Energy Researcher, Sept, http://www.leonardo-energy.org/webfm_send/2837, 6-24-11, AH)
A general public perception that microwaves are harmful has been a major obstacle for the acceptance of power transmission with microwaves. A major concern is that the long-term exposure to low levels of microwaves might be unsafe and even could cause cancer. Since 1950, there have been thousands of papers published about microwave bio-effects. The scientific research indicates that heating of humans exposed to the radiation is the only known effect. There are also many claims of low-level non-thermal effects, but most of these are difficult to replicate or show unsatisfying uncertainties. Large robust effects only occur well above exposure limits existing anywhere in the world [5].

WPT is safer than a cell phone. 

Lin 1 (James C, U of Illinois- Chicago, IEE Antennas and Propagation Mag. Vol. 43 No. 5, 168, AH)
The ANSI/IEEE [1999] standard for maximum permissible human exposure to microwave radiation at 2.45 GHz is 81.6 W/m2 (8.16 inW/cm2), as averaged over six minutes, and 16.3 W/m2 (1.63 mW/cm2), as averaged over 30 minutes, for controlled and uncontrolled environments, respectively. The controlled and uncontrolled situations are distinguished by whether the exposure takes place with or without the knowledge of the exposed individual, and is normally interpreted to mean individuals who are occupationally exposed to the microwave radiation, as contrasted with the general public. Clearly, beyond the perimeter of the rectenna, the potential exposure, for either the CERT or Reference System, would be well below that currently permissible to the general public. The SPS-WPT system, proposed by Japan's METI, will be designed to have a ground-level microwave power density lower than that emitted by cellular mobile telephones. Cellular telephones operate with power densities at or below the ANSI/I FEE exposure standards [20, 21]. Thus, public exposure to the SPS-WPT fields would also be below existing safely guidelines.

A/T Environment DAs
SPS emit microwaves at levels lower than background exposure
Osepchuk 2 (John M, IEEE Committee, Dec, http://electricalandelectronics.org/wp-content/uploads/2008/10/01145676.pdf, 6-25-11, AH) 

It is true that public concerns over EM exposure, i.e., to frequencies below 300 GHz, have been substantial and have plagued the development and deployment of many technologies including radar, microwave ovens, computer terminals [visual display terminals (VDTs)], power lines, police radar, and now cellular phones and wireless base stations. These concerns often have been irrational and have triggered the use of the term “electrophobia.” How else can one explain the banning of the use of handheld police radars of 10-mW power in the state of Connecticut, while allowing anybody, including children, to buy and use laser pointers of comparable power (5 mW) but of a radiation of much higher quantum energy. Despite continuing electrophobia, most people accept the idea that the modern EM environment is safe. Many studies [8] have shown that, including the whole spectrum, radio frequency (RF) environment levels are on the average of the order of 0.001-0.01 μW/cm2 in suburbia, with levels exceeding 1 μW/cm2 only near transmitter sources and higher levels up to 100 μW/cm2 in a few places, like in high buildings in cities.By comparison, public exposures from SPS systems would be similar or even less. The rectenna area for the classic 5-GW reference SPS system is about 12 km in diameter. In this area, the microwave beam has an incident power density of around 25 mW/cm2 (25,000 μW/cm2) in the center, dropping off rapidly at its edge to below 10 μW/cm2. Based on the well-developed antenna theory (phased-array), the environmental levels drop down to around 0.1 μW/cm2 in most places, except for isolated points of about a few kilometers in diameter, where theory predicts grating lobes (see Figure 2) of power density approaching 10 μW/cm2—still far below accepted environmental safety levels—that are of the order of 100-10,000 μW/cm2 in most places in the world. We see in Figure 2 that such grating lobes may be located several hundred kilometers from the rectenna, thus possibly in populated areas. Thus, even though these levels (10 μW/cm2) are well below safety limits, they might undoubtedly provoke local “not-in-my-backyard” (NIMBY) type concerns that often plague attempts to site wireless base stations. Even inside rectenna areas, levels (approximately 25 mW/cm2) are modest compared to high levels that exist high above the ground near high-power transmitter towers used for broadcasting, radar, etc.

Microwaves are harmless

Kantor 4 (Andrew, USA Today, 4-2, http://www.usatoday.com/tech/columnist/andrewkantor/2004-04-02-kantor_x.htm, 6-25-11, AH)
Your microwave oven uses non-ionizing radiation to vibrate molecules of water in your food to cook it. Contrary to what you might have heard, being exposed to microwaves isn't dangerous; it's not ionizing, and the worst it can do is cause a burn. We're exposed to microwaves all the time, in fact. You know MCI, the communications company? "MCI" stands for "Microwave Communications Inc.," because the company planned to use microwave towers to transmit phone calls. Now microwaves are one of several ways phone companies transmit your voice.

Microwaves are harmless – empirically proven
Michaelson 82 (S.M, Department of Radiation Biology and Biophysics at the University of Rochester, Health Implications of Exposure to Radiofrequency/Microwave Energies, 105, AH) 6-25
The Medical Follow-up Agency of the US National Academy of Sciences studied mortality and morbidity among 40 000 personnel of the United States Navy potentially exposed to radar. There was no indication of any adverse effect due to exposure to microwaves. This study was preceded by a survey to investigate physiological and physical effects among United States Navy crewmen who could be exposed to 01-1 mW/em2 aboard an aircraft carrier."5 No significant differences were found, with respect to task performance, psychological tests, or biological effects. Haematological findings were within the normal range. A study of 4388 employees and 8283 dependents of the United States Embassy in Moscow, some of whom had possibly been exposed to 5-15 jxW/cm2 of microwaves for variable periods (9-18 hours/day) up to eight months, showed no differences in health status as indicated by their mortality experience and various morbidity measures.00"7 Exhaustive comparative analyses were made of all symptoms.

A/T Environment DAs
SPS doesn’t hurt the environment

Collins & Matsuoka 1 (Patrick and Hideo, co-founder of Space Future Consulting and Prof Teikyo Heisei University, International Symposium on Aerospace Psychology, 4/6, http://ap-s.ei.tuat.ac.jp/isapx/1996/pdf/2E3-2.pdf, accessed 6-26-11, CH)
Limitless and environmentally benign, orbiting satellites carrying large areas of solar panels have the potential to provide a substantial pan of the energy that humans will need in coming decades as economic growth continues around the world. But this will not be possible until power delivery from space to Earth has been proven to be feasible by building and operating a pilot-plant. Provided that the detailed project design gives confidence that it will achieve its objectives. SPS 2000 would seem attractive as a path-breaking project which combines the energy and space sectors in a unique international partnership.
Solar energy is efficient and safe. 

Smith 8 (Glenn, NY Times, 7-23, http://www.nytimes.com/2008/07/23/opinion/23smith.html, 6-26-11, AH)
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.   

A/T Military Satellites DA
Geometric positioning and differing frequencies soles

McLinko & Sagar 11 (Ryan & Basant, aerospace engineering@MIT, June 7, http://dx.doi.org/10.1117/12.855381, accessed: 27 June 2011, JT)

A key constraint in a workable arrangement of collector and beaming satellites in a spoke configuration is the possibility of interference among microwave beams. The ideal geometry should negate any destructive interference. Alternatively, beaming events can be scheduled to avoid interference. Power beaming is used at three levels in this design: between collector satellites and the sub-beamers, sub-beamers to beamers, and the main beaming satellite and the ground station. To this end, a higher frequency radiation (5.8 GHz) is used for transmission between satellites and a lower frequency radio-band radiation (2.45 GHz) is used for transmission to a ground station. This satellite constellation is intended for geostationary orbit so that it can remain above a particular ground station and eliminate the need for batteries during eclipse. 
Filtering and differing frequencies solves

Osepchuk 2 (John, Full Spectrum Consulting, IEEE Microwave Magazine, December, p. 62, http://electricalandelectronics.org/wp-content/uploads/2008/10/01145676.pdf, accessed: 27 June 2011, JT)

While the bioeffect exposure issue may be more perception rather than reality, interference problems compose the real environmental issue, which requires  thorough and creative engineering techniques for successful mitigation. The many factors include  nonlinearity of microwave oscillators and amplifiers,  harmonic and spurious signals, scattering, and  nonlinearity in the environment. The global and complicated scope of these problems can be deduced from  Figure 1, as well as the chart in Figure 4 that classifies  all the different types of RFI phenomena—including  those that occur at high power. One of these is the creation of interfering signals at new frequencies through  the mixing of the SPS signal and other ambient signals  at different frequencies, through nonlinear effects,  such as the “rusty-bolt” effect. Because microwave energy is pervasive through scattering from passing  planes, as well as the rectenna, the potentially vast  scope presented in Figure 4 might be, in fact, applicable—at least to the higher-power SPS systems. As depicted in Figure 4, potentially interfering signals may  be intended, unintended, in band, or even out of band.  This helps us to recognize that high-power sources of  microwave energy present a full spectrum that needs  to be controlled, and not just the main signal. Thus, at  a minimum, low-cost filtering of harmonics will be  mandatory—with an important radio-astronomy  band at the second harmonic of the 2.45 GHz band. 
Light wave WPT can be used to limit interference

Mankins et al 10 (John, chief technologist of human exploration and development of space@NASA HQ, Mark Henley, Seth Potter, John Mankins, January 30, http://www.rocketdynetech.com/dataresources/WirelessPowerTransmissionOptionsForSpaceSolarPower.pdf, p. 3-4, accessed: 27 June 2011, JT)

Some legal issues are raised by both systems.  Radio wave WPT implies some degree of RF interference, and spectrum allocations and power limits may need to be re-negotiated.  Light wave WPT can be designed to limit the intensity to safe, uncontroversial levels, but the wording of treaties relating to the use of beamed energy for defense applications would need to be reviewed carefully, to determine relevance and ensure compliance, where appropriate.  Infrastructure utilization appears better for light wave WPT, considering the reduced land area and dual application of the photo-voltaic receiver for terrestrial solar as well as SSP-WPT applications. 
A/T Military Satellites DA
Distance between satellites solves interference

Pazmino 8 (John, NYSkies Astronomy, November, http://www.nyskies.org/articles/pazmino/powersat.htm, accessed: 27 June 2011, JT)
The linear spacing in orbit per degree of longitude is about 730  kilometers. If we allow a safety zone of 50 kilometers on each side of  a satellite, each degree of longitude could contain up to 7  satellites. The buffer helps avoid interference of signals between  adjacent satellites and possible collision as the satellites wander  from home.      Because the powersat would be so immense and so crucial for human  life, the exclusion zone may be 200 kilometers on each side. So in its  longitude slot only 3 other small satellites could fit. 
Using lasers solves for interference

Dickinson & Grey 99 (Richard, jet propulsion laboratory@California Institute of Technology, director of Aerospace and Science Policy for American Institute of Aeronautics, January 29, http://trs-new.jpl.nasa.gov/dspace/bitstream/2014/16855/1/99-0263.pdf, p. 3, accessed: 27 June 2011, JT)

Interference. A major  issue  in space solar power systems   employing  microwave  power  transmission  is  their  potential   interference  with  satellite  communication  systems,  which  use   frequencies in the same  multi-gigahertz  range that is  best suited to   microwave power transmission.  The  filtering and/or frequency   restrictions  necessary  to  avoid  such interference  could be a major   barrier to the economics of  space-based power systems for   terrestrial  consumption, and obtaining  their approval by the   Federal  Communications  Commission  and  the  International   Telecommunications  Union  may be extremely  difficult due to  the   potential interference with the ubiquitous global  satellite   communication  services.   Lasers, however, avoid these interference  issues, both because of   the great disparity in fundamental frequencies between lasers and   satellite  communications bands (a  difference of  roughly five orders   of  magnitude) and the fact that the narrow laser  beams are less   likely  to have significant  sidelobes that could introduce   interference.  Also, should national sovereignty  become an issue,   the much smaller  laser-beam  sidelobes  are  less  likely  to  spill   energy  over  adjacent  international borders. 
A/T PTX – LT Bipart
Renewable energy is very bipartisan

Nelson 11 (Josh, director online communications@Repower America, February 9, http://www.repoweramerica.org/blog/bipartisan-support-renewable-energy/, accessed: 27 June 2011, JT)

A Gallup poll released last week listed eight actions Congress could take this year and asked respondents to say whether they favored or opposed them. Of all eight possible congressional priorities listed in the poll, the most popular was: “pass an energy bill that provides incentives for using solar and other alternative energy sources.” And according to Gallup, “of the eight proposals, the alternative energy bill and tax code overhaul ideas show the greatest bipartisan agreement, with 74% or more of each party group favoring these.” You can see the partisan breakdown for each of the eight policies here:  This poll isn’t alone in showing bipartisan agreement on energy policy. Polling released by the Natural Resources Defense Council last week found bipartisan opposition to efforts to dismantle the Environmental Protection Agency. According to the polling memo (PDF): The majority of Republicans — and all Americans — oppose the former U.S. House Speaker Newt Gingrich’s plan to dismantle the EPA. Overall, only 25 percent of Americans agree with Gingrich’s call to eliminate the EPA. More than two out of three Americans (67 percent) oppose abolishing the EPA, including half (49 percent) who strongly oppose it. Among those opposing the Gingrich plan: 61 percent of Republicans, 57 percent of Independents, and 79 percent of Democrats. While the prevailing narrative in Washington is that energy policy is too divisive to find common ground, the American people know otherwise. Support for investing in renewable energy technologies — and for the EPA’s mission to protect human health and the environment — remains both solid and bipartisan. 
Alternative energy is very bipartisan

Jones 11 (Jeffery, asst director research@Hoover Institute, February 2, http://www.gallup.com/poll/145880/alternative-energy-bill-best-among-eight-proposals.aspx, accessed: 27 June 2011, JT)

PRINCETON, NJ -- Of eight actions Congress could take this year, Americans most favor an energy bill that provides incentives for using alternative energy (83%), an overhaul of the federal tax code (76%), and speeding up withdrawal of U.S. troops from Afghanistan (72%).    A smaller percentage of Americans, but still a solid majority at 65%, favor an energy bill that expands drilling and exploration for oil and gas.  The two least popular proposals tested address the illegal immigration issue, with one seeking to expand the rights of illegal immigrants and the other to roll them back. By 55% to 43%, Americans oppose Congress' passing legislation that would give some illegal immigrants living in the U.S. a path to legal status. By a similar margin (54% to 44%), Americans also oppose taking steps to deny automatic citizenship to children born in the U.S. whose parents are illegal immigrants.  Americans are about equally divided in their support for (49%) and opposition to (50%) passing stronger gun control laws.  The proposals tested in the Jan. 14-16 USA Today/Gallup poll include some of the actions the new Congress could take, but do not amount to a comprehensive list. The results can be viewed as Americans' support for or opposition to the basic idea of each policy, and not necessarily their backing of particular legislation Congress may pursue. For example, should Congress actually draft legislation to overhaul the federal tax code, Americans could be less supportive than this poll suggests if the specific bill eliminated popular tax deductions.  Of the eight proposals, the alternative energy bill and tax code overhaul ideas show the greatest bipartisan agreement, with 74% or more of each party group favoring these. Majorities of all three party groups also favor faster withdrawal from Afghanistan and expanded exploration for oil and gas, though with less widespread party consensus: Republicans are much less likely to back a speedier withdrawal from Afghanistan and Democrats less likely to endorse increased oil and gas exploration. Slim majorities of all three party groups favor passage of a free-trade agreement with South Korea.    The party groups show the most disagreement on stronger gun control laws and a path to legal status for some illegal immigrants, both of which are favored by most Democrats but opposed by most Republicans.  None of the party groups shows solid support for taking steps to deny automatic citizenship to children of illegal immigrants, with Republicans most supportive at 51%.  Implications  With Republicans in control of the House of Representatives and Democrats in control of the Senate, it would appear the proposals with the best chances of passing are those that generate strong bipartisan support. That is clearly the case for a bill that would provide incentives for increased use of alternative energy. 

A/T PTX – LT Bipart
Bipartisan support for renewable energy

Jenkins 10 (Jesse, Director of Energy & Climate Policy@the Breakthrough Institute The Energy Collective, 8/20, http://theenergycollective.com/jessejenkins/41980/does-new-republican-bill-signal-bipartisan-support-clean-energy-investment, accessed 6-27-11, CH)

New legislation introduced by Republican Representative Devin Nunes (CA) and backed by several GOP House members would invest billions into renewable energy deployment, signaling an opportunity for bipartisan support for clean energy technology policies.  Over at CNBC, reporter Trevor Curwin has been one of the first to note the significance of the Republican bill, which Nunes' says could "potentially provide hundreds of billions in financing" for renewable energy over the next several decades.  Rep. Devin Nunes' (R-Calif.) who introduced the bill, in late July, wants to use a reverse auction process to allocate future federal oil royalties to the best renewable energy projects and technologies, with the lowest-price-per-megawatt, (MW), bid winning funding.  "It's clear and transparent; the people with the best technology will get the help," Nunes says of the bill, dubbed "A Roadmap for America's Energy Future,"  Depending on how much territory is eventually opened up to drilling, research firms estimate the royalties could be worth $10 billion to $50 billion a year.

Clean Renewable Energy Bond proves bipartisan support for renewable energy

McDermott 11(Jim, Congressman, 6/23, http://mcdermott.house.gov/index.php?option=com_content&view=article&id=437:-bipartisan-letter-urges-renewable-energy-incentives-for-non-profits&catid=25:press-releases&Itemid=20, accessed 6-27-11, CH)

WASHINGTON, D.C. – June 22, Reps. Jim McDermott (D-WA), Jo Ann Emerson (R-MO), Lee Terry (R-NE) and Ron Kind (D-WI) sent a letter to House Ways and Means Chairman Dave Camp and Ranking Member Sander Levin, urging for the extension of the Clean Renewable Energy Bond (CREB) program. The request carries strong bipartisan support with seventeen Republicans among the sixty-six signers. CREBs provide not-for-profit utilities access to similar renewable energy incentives that are available to similar, for-profit businesses. The letter explains, “The CREBs program was extended in 2006, 2008 and 2009. Since the program’s inception, electric cooperatives and public power systems combined have applied to the Treasury Department to finance generation projects across the country from wind, solar, biomass, landfill gas and hydropower projects.  “As Congress considers tax incentives to drive down the cost of innovative or renewable technologies, we urge you to support CREBs or other incentives that can assure that not-for-profit utility consumers have access to reliable and affordable energy on a basis comparable to consumers of for-profit utilities.” Extending CREBs or providing comparable tax incentives for renewable energy would ensure that not-for profit utilities are provided the tools to help solve the nation’s energy problems, simultaneously creating thousands of jobs.

A/T PTX – LT Congress

Congress is accepting of SPS – doesn’t cause a backlash

Nansen 95 (Ralph, pres Solar Space Industries, http://www.nss.org/settlement/ssp/sunpower/sunpower02.html, accessed: 27 June 2011, JT)

With the studies going so well, and the enthusiastic response of the public, it was only natural to think it was time to expand the development effort. However, the DOE administration was not interested in continuing the solar power satellite studies beyond the original contract. NASA could not give any follow-on contracts since their funding was controlled by DOE. The contractors appealed directly to the government for additional funding for continued development, so Washington DC was added to my travel itinerary. The first step was to brief the executive branch on the progress being made and outline how increased funding could accelerate the development. It was a discouraging effort as I found the leaders of the Department of Energy were much more interested in maintaining the status quo and protecting the nuclear industry than in supporting development of a giant competing energy source. When I talked to the leaders of the new alternative energy development organization, also in DOE, I found that their primary interest was in developing distributed energy systems, so they were also openly antagonistic to any large-scale central power concept. Distributed systems included solar heating, wind mills, and solar cells for individual homes. To further their goal of individual energy independence, they established a single criterion for measuring the worth of any new energy system: the minimum investment cost to achieve the first kilowatt-hour of electricity delivered. This would automatically eliminate large-scale systems from serious consideration because of the high investment in infrastructure and hardware.  After getting the cold-shoulder treatment from the executive branch it was a real pleasure to brief congressmen. Usually they were much more responsive when they learned about the program. In addition to congressmen and senators, I worked with their staff members as well as the staffs of key committees. It was not long before hearings were scheduled and a bill was drafted to significantly expand the research and development effort. 
Democrats like the plan

Mufson 7 (Steven, staff writer@Washington Post, January 4, http://www.washingtonpost.com/wp-dyn/content/article/2007/01/03/AR2007010301857.html, accessed: 27 June 2011, JT)

House Democrats are crafting an energy package that would roll back billions of dollars worth of oil drilling incentives, raise billions more by boosting federal royalties paid by oil and gas companies for offshore production, and plow the money into new tax breaks for renewable energy sources, congressional sources said yesterday.  Eager to paint themselves as different from the Bush administration and the past Republican majority, Democratic leaders are targeting a manufacturing tax cut in 2004 that they say gave unneeded incentives to the oil industry, Majority Leader Steny H. Hoyer of Maryland said in a briefing yesterday. Hoyer said Democrats are also planning to force oil companies to pay royalties on deepwater Gulf of Mexico tracts leased in 1998 and 1999; the Interior Department has said that the leases inadvertently failed to include provisions for royalty payments once oil prices rose above certain thresholds. 
Congress approves alternative energy because the public likes it.

Drake 11 (Bruce, contributing editor@New York Daily News, February, http://www.politicsdaily.com/2011/02/02/poll-democrats-and-republicans-strongly-favor-alternative-energ/, accessed: 27 June 2011, JT)

While public opinion is not always the determining factor, given the politics of Capitol Hill, two actions on which there is a good amount of bipartisan agreement would be to pass a bill providing incentives to develop alt ernative energy and an overhaul of the tax code, according to a USA Today/Gallup poll conducted Jan. 14-16.  Gallup asked those surveyed about eight possible actions Congress could take this year (although, for some reason, the list did not include health care reform or efforts to repeal it).  The five actions that got majority support were doing something to encourage alternative energy solutions (83 percent), revamping the tax code (76 percent), speeding up the withdrawal from Afghanistan (72 percent), passing an energy bill expanding drilling and exploration for oil and gas (65 percent) and approving a free-trade agreement with South Korea (53 percent). 

A/T PTX – LT Congress

Congress pushing climate control infrastructure

Politico 11 (6/19, http://www.seattlepi.com/national/politico/article/Budget-woes-encumber-infrastructure-1431202.php, accessed 6-27-11, CH)

One proposal, from Sens. John Kerry (D-Mass.), Mark Warner (D-Va.), Lindsey Graham (R-S.C.) and Kay Bailey Hutchison (R-Texas), would use $10 billion in federal seed money to establish an independent bank that gives out loans and loan guarantees to major infrastructure projects. "This really goes to the heart of American competitiveness," Warner said during an event hosted by The Atlantic earlier this month, where he bemoaned how U.S. infrastructure investments as a percentage of gross domestic product have fallen to 2 percent, compared with 9 percent in China and 5 percent in Europe.

Congress likes investing in SPS

Dessanti et al No Date (Brendan, Nicholas Picon, Carlos Rios, Shaan Shah, Narayanan Komerath, aerospace engineering@Georgia Institute of Technology, http://www.nss.org/settlement/ssp/library/2011-US-IndiaPowerExchange.pdf, accessed: 26 June 2011, JT)

Arthur C. Clarke [1] pointed out in 1945 that the unique   properties of the Geostationary Earth Orbit (GEO) suited it   to locate a power relay system. Several periods of   heightened interest in SSP are listed in Table 1, along with   major initiatives or policy concerns existing in those   periods. The large GEO SSP microwave platform idea is credited to Peter Glaser [2], then a Vice President of the   Arthur D. Little Company, renowned for its strategic   planning expertise. The massive number of launches   required to construct such a platform probably helped  to   convince the US Congress to  fund the Space Shuttle   Transportation System, projecting that the launch cost   would come down to $100 per lb ($220/kg) in routine, mass   production operation. NASA and the DOE studied the   concept, with DOE given development responsibility [3,4].   Interest appears to have waned until the 1990s, when the US   “Fresh Look” study [5,6,7] and the SPS2000 international   initiative involving the International Space Station Partners   [8,9,10,11] generated strong interest, with scale models and   demonstrators being built in Japan.  The oil price  rise   accompanying the Iraq War in 2003 and the Global   Warming concerns of the mid-2000s saw another spurt of   publishing activity [12,13,14,15], though only JAXA  [16,17] appears to have been focused on hardware advances.   The economic collapse of 2008 dimmed interest in Carbon   Reduction initiatives even in Europe. However, the Indian   imperative towards non-fossil energy resources and the   accompanying Nuclear Power initiatives coalesced with the   space side of the Strategic Partnership between India and the   USA to create a convergence of interests towards Space   Solar Power. Recent publications [18,19,20] indicate strong   interest from both governments and policy think tanks. 
A/T PTX – LT Military/DoD
The military and the Obama administration support the plan

Morring 8 (Frank, sr editor@Aviation Week, December 9, http://www.aviationweek.com/aw/generic/story_channel.jsp?channel=space&id=news/power120908.xml&headline=Pentagon%20Eyes%20Orbiting%20Power%20Station, accessed: 26 June 2011, JT)

Military planners responsible for finding space resources to support troops on the ground think the time may be ripe to advance the 40-year-old space solar power concept to help reduce the logistics train behind forward-deployed forces.  The concept of collecting solar energy above the atmosphere and beaming it to the ground as microwaves or lasers has long been seen among military freethinkers as a way to get electricity to remote airfields, fire bases or other distant outposts without having to haul fuel for diesel generators.  But that out-of-the-box concept may be gaining new life as the incoming administration looks for "green-energy" technologies to reduce reliance on foreign oil, and technologists home in on the hardware that would be needed to orbit deployable sunlight collectors measuring kilometers across and get power down from them to troops on the ground. Engineers studying space solar power (SSP) believe a pilot plant could be orbited fairly soon.  "The end game needs to have a pilot plant in operation within 10 to 12 years," said John Mankins, chief operating officer of Managed Energy Technologies and a longtime SSP advocate. "By pilot plant I mean a small but full-scale operational system delivering megawatts of power to the Earth."  The price tag would be relatively small by Pentagon standards, at least initially. Mankins estimates an end-to-end systems study, with some early lab work and low-cost flight-tests, would cost about $100 million and take about three years.

Congress irrelevant—DoD will push renewable energy

Tomasic 11 (John, staff, The Colorado Independent, 6/8, http://coloradoindependent.com/90507/udall-giffords-security-act-would-bolster-military-drive-to-go-greenn accessed 6-27-11, CH)

Colorado U.S. Senator Mark Udall Wednesday unveiled an updated version of the Energy Security Act he worked with Arizona Rep. Gabrielle Giffords to introduce last year. The bill aims to boost increasing military efforts to move away from dependence on fossil fuels.   “Osama bin Laden reportedly called our fuel convoys the military’s ‘umbilical cord.’ We risk the lives of thousands of troops each year because of our dependence on fossil fuel in theater and at home,” Udall said.  “We owe it to our troops and the American people to find ways to use energy smarter and more efficiently.” In a release, Udall said the cost in blood is paired with enormous financial outlays. The military spends $20 billion a year on energy, consuming 135 million barrels of oil and 30 million megawatt-hours of electricity.   No time for politics  In fact, as Udall points out, Capitol Hill lags on the issue. The Pentagon move toward renewable energy has been characterized in the last half-decade by an urgency that doesn’t tolerate usual U.S. energy politics and congressional dithering.  With an annual budget in the hundreds of billions, the military makes its own markets for all kinds of products and services, and energy is no different. Military leaders have simply decided they need to use renewables and have begun ordering technology, circumventing fraught Capitol Hill stand-offs on climate change and turf battles over whether taxpayers should be subsidizing this or that energy-industry sector.  National security analysts underline the added benefit that comes of the military push, pointing out that, as the military market for renewables expands, technology will improve and become cheaper and more practical for use in the private sector. The more renewable energy power we use and the sooner we start using it, they say, the faster we will move away from entanglements with unstable oil-producing nations.

A/T PTX – LT Repubs
Republicans pushing renewable energy development

The Hill 11(6/14, http://thehill.com/blogs/e2-wire/677-e2-wire/166439-overnight-energy, accessed 6-27-11, CH)

Republicans on the House Natural Resources Committee unveiled four bills Tuesday aimed at speeding up renewable energy development.  The bills were introduced by full committee Chairman Doc Hastings (R-Wash.) and Energy and Minerals Subcommittee Chairman Doug Lamborn (R-Colo.), as well as Reps. Raúl Labrador (R-Idaho), Kristi Noem (R-S.D.) and Rob Wittman (R-Va.).  “Too often renewable energy projects get caught up in government red tape and it can take years to break free. Our goal should be to encourage the production of renewable energy, not impose duplicative regulations that cause years of delays,” Hastings said in a statement about the legislation.

A/T PTX – LT Oil Fears

Government views have shifted—fear of oil costs makes plan popular

Seffers 10 (George, technology editor, Signal Magazine, Dec., http://www.afcea.org/signal/articles/anmviewer.asp?a=2461&print=yes, accessed 6-26-11, CH)

The various government reports and recommendations have not yet led to significant action, according to industry sources. One reason policy makers elected not to pursue development is that other forms of energy were relatively less expensive; however, recent world events—including the cost of oil and the stability of oil producing nations—have changed those calculations\.

A/T PTX – LT Public

Public supports SPS—polls

Collins 2k(Patrick, co-founder of Space Future Consulting, Space Policy, http://www.sciencedirect.com/science/article/pii/S0265964600000102, accessed 6-26-11, CH)

Public opinion polls suggest that an SPS pilot plant project is likely to be popular with the general public, who have expectations of some promising new initiatives to give them confidence that the 21st century is going to bring improvements in global living standards and life- styles world-wide * and not growing constraints and stresses from an increasingly crowded and divided world 

Plan popular with public

Navarro 11 (Mireya, environmental reporter, NYT, 6/16, http://green.blogs.nytimes.com/2011/06/16/celebrating-a-citys-solar-muscle/, accessed 6-27-11, CH)

“Poll after poll demonstrates strong public support for an investment in renewable, reliable solar power,” said Pierre Bull, a policy analyst for the Natural Resources Defense Council, part of the coalition of energy and environmental organizations pushing for the bill.

Public supports Congressional solar initiatives

Isenhart 11 (Chuck, Representative of Iowa, Blog for Iowa, 6/26, http://www.blogforiowa.com/blog/_archives/2011/6/26/4845192.html, accessed 6-27-11, CH)

Among other developments, we heard about the U.S. military's institutional efforts to "go green" as a first step in the Department of Defense's recognition that energy dependence is a national security risk. Energy diversity is an imperative, especially in light of the global disruptions caused by weather disasters brought on by climate change, change accelerated in part by our overuse of greenhouse-gas emitting fossil fuels.   The concerns of our military chiefs are shared by Americans. According to a recent Gallup Poll, 83 percent of respondents favored the idea that Congress "this year" pass an energy bill that provides incentives for using solar and other alternative energy sources. This exceeded the support of any other action proposed, including "overhauling the federal tax code."

A/T Cost – Energy Pays For Itself
Development will be expensive, but SPS ends up saving money

National Space Society 11 (June 6, http://www.nss.org/settlement/ssp/, accessed: 24 June 2011, JT)

High development cost. Yes, space solar power development costs will be very large, although much smaller than American military presence in the Persian Gulf or the costs of global warming, climate change, or carbon sequestration. The cost of space solar power development always needs to be compared to the cost of not developing space solar power.
SPS increases the frequency of launches, making it affordable

Chapman 10 (Phillip, geophysicist and astronautical engineer, Online Journal of Space Communication, Issue 16, Winter, http://spacejournal.ohio.edu/issue16/chapman.html, accessed: 25 June 2011, JT)

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. 
SPS will pay for itself in one year of power generation

The Space Island Group No Date (http://www.petersage.com/Executive_Summary.pdf, accessed: 25 July 2010, JT)

For the past two years The Space Island Group (SIG) has actively and aggressively   pursued a project to build and launch the world’s first commercially viable Space  Based Solar Power Satellites. The purpose of the project will be to enable  environmentally clean and sustainable energy (in the form of electricity) to be  delivered to Earth 24 hours a day with zero pollution. The overall cost to   manufacture, launch and assemble the first satellite and its supporting infrastructure  will be $10 billion (USD). A number of receptive sources for this have been   identified including the World Bank and several governments. The energy   generated from this project in today’s market would be valued at $200 billion over a  twenty (20) year period and we are in advanced discussions with several prospective  purchasers of this energy, including our current primary interest, the Government of   India. 
A/T Cost – Mass Production
Mass production solves

Solar High Study Group 11 (March, http://solarhigh.org/Overview.html, accessed: 25 June 2011, JT)
1. Space hardware is expensive. Satellite equipment is expensive because it is constructed in small quantities, by hand, in clean rooms. The mass production needed for power satellites will reduce these prices to terrestrial levels. In fact, the fabrication cost for a power satellite will be much less than for a comparable terrestrial solar power plant, because the solar array is much smaller.
A/T Cost – Launches Cheap

Increased launch frequency solves launch costs

Solar High Study Group 11 (March, http://solarhigh.org/Overview.html, accessed: 25 June 2011, JT)
3. Spaceflight is too expensive for SBSP. If the energy needed to launch a payload to low Earth orbit (LEO) could be obtained at the current retail price of electricity, the cost would be less than $1/kg. Launch is expensive only because it is infrequent, and it is infrequent because it is expensive. Air travel would be equally expensive if Boeing built only four 777s each year, and if airlines scrapped the aircraft after each flight. SBSP provides the launch market needed to escape this Catch 22.    The SpaceX Falcon 9 can launch more than 10 metric tons (MT) to LEO, at a quoted price of $5,000/kg. The recently announced Falcon Heavy, scheduled for first flight in 2012, will deliver >50 MT to LEO at an expected price of $2,200/kg. This is twice the payload of the Delta IV Heavy (the heaviest launch vehicle now available) at 20% of the cost per kilogram. At these prices, power satellites would be very competitive with terrestrial solar power, but not with fossil fueled plants. 
A/T Russia Oil DA - Econ Resilient

Russian economy resilient even after economic crisis.

Doff 11 (Natasha, Staff RIA Novosti, Sept. 6, http://www.themoscownews.com/business/20110609/188739469.html AQB)
Several dozen international investors with money to spend in emerging markets gathered in London last week for a rare opportunity to meet the management of Russia’s top companies face-to-face. But while representatives of Russia’s most successful businesses sang praise to Russia’s economic potential, protesters outside the building where the conference took place, with cell phone tycoon in exile Yevgeny Chichvarkin at the helm, had a different story to tell, and they seem to have cold stats on their side. “Despite the risks, we are still seeing a fair amount of interest in Russia, especially since the oil price has been high for most of this year,” an equity portfolio manager from a large Western bank, who wished to remain anonymous, said at VTB Capital’s “Russia Calling” investment forum. VTB Capital, the investment arm of state-run VTB Group, was understandably keen to plug the plusses of investing in Russia, namely high economic growth, a shrinking budget deficit and stock valuations that many analysts agree are underpriced. “The Russian economy is looking stronger than many others,” said Alexei Moiseyev, the head of macroeconomic analysis for VTB Capital. “The ruble has strengthened significantly and inflation is on a clear path to reduction.” 

Russian economy expected to grow and remain stronger even amidst world troubles.

Devyatov 11 (Alexei, Business News Europe, June 15, http://www.bne.eu/story2735/Reduced_Impact_of_Oil_on_Russian_Economic_Growth AQB)
We expect the Russian economy to grow about 4% on average in 2011-13 and starting from 2014, at 2-4%. Russia is an extremely interesting case. On the one hand, it has huge human capital and abundant natural resources. On the other hand, there is a lack of opportunities for transforming that potential into strong economic growth and prosperity. The main obstacles are an uncompetitive economy, an addiction to oil; poor demographics; weak institutions; and as a consequence, a poor investment climate. Administrative barriers make it more difficult for entrepreneurs to enter the market, which reduces competition and results in higher prices. The businesses suffer from pervasive corruption, which has effectively turned into unofficial tax burden in Russia.   To attain rapid economic growth and prosperity, Russia needs to drastically improve its institutions, which means removing an entire class of corrupt officials. Unfortunately, over the last ten years, little has changed in terms of the quality of institutions, not least because those interested in maintaining the status quo have sufficient power to effectively block the reforms. Still we see the potential for gradual institutional changes as the government intensifies its efforts to fight corruption, to improve investment climate, and to modernize the economy.   However, Russia is only in the beginning of a long and winding road towards its new institutions. That makes us look with caution into the distant future, so that our long-term outlook is for growth of 2-4% rather than 5-7%, which could occur under fully developed institutions. We recall the words of Russian envoys sent to the Varangians some 1,150 years ago: “Our land is vast and abundant, but there is no order in it.” It still seems to be true today; it will hopefully change in the coming years. 
A/T Russia Oil DA – Diversification
Russia’s economy is undergoing diversification – they can latch on to tech or pharma to survive.

Wickman 9 (Chris, Rueters, Sept. 18, http://www.reuters.com/article/2009/09/18/us-russia-summit-diversification-idUSTRE58G4ZM20090918 AQB)
Key sectors identified by the government are technology and pharmaceuticals, both areas that, in other countries, have thrived on early government support.  Top Kremlin economic aide Arkady Dvorkovich said cutting red tape was a priority for the government: "The bureaucratic burden needs cutting, because the time it takes to move from an idea to the market is too long. Too often people decide not to start."  The oil sector -- which was earning Russia about $1 billion a day when crude prices peaked last July -- is also supportive, partly because it could spread the tax burden more evenly.  "It will reduce the government's dependence on our revenues," said Peter O'Brien, vice president for finance and investments at Rosneft (ROSN.MM), Russia's biggest oil producer.  "The more the Russian economy can diversify, the better quality discussion we can have on rational tax reform, which is in the interests of both the government and the companies."  But there are dangers on the road to a diversified economy. Russian bureaucracy is complex, inertia is pervasive and the country is huge.  "The economy of a big country is like a big ship. It is very difficult to change its direction," said Leonid Reiman, chairman of state telecoms holding company Svyazinvest. "It's sometimes impossible and dangerous to make very big turns."  Reiman said major international companies were doing research and development in Russia, including Nokia (NOK1V.HE) and Boeing (BA.N), but he argued the tax system was stacked against efforts by domestic companies in this area.  "The government is not doing enough. We should do more in terms of taxation, in terms of promoting Russian companies and supporting them in their work in the national markets."  Although the oil industry is subject to targeted taxation, personnel-related taxes account for about 10 percent of its cost base, Reiman said. In the IT sector, the equivalent figure is closer to 70-80 percent. 
Russian government committed to switching to an IT based economy.

Blau and Edmonds 10 (John and Sam, Staff Deutsche Welle German Broadcasting Company, June 30, http://www.dw-world.de/dw/article/0,,5742646,00.html AQB)
Hit by the global financial crisis that led to a sharp fall in trade, Russia has embarked on a campaign to develop its economy away from being simply an exporter of primary commodities, such as oil and gas. President Dmitri Medvedev is staking much of his economic vision on creating a globally competitive high-tech industry.  Part of Moscow's plan is to buy into or even acquire key companies located in technologically advanced, competitive markets such as Germany and France.  Infineon speculation  Russia's growing appetite for technology companies is the likely cause of renewed speculation about Russian financial holding company Sistema acquiring a stake in German chipmaker Infineon.  The Russian government, Financial Times Deutschland reported without citing sources, has called on Berlin to let Sistema take a 29-percent stake in Infineon. According to the report, both Medvedev and Prime Minister Vladimir Putin insisted on the plan in talks with German Chancellor Angela Merkel.   Sistema has declined to comment, and Infineon is providing little information. A spokesperson told Deutsche Welle the chipmaker "is not currently holding talks" with the Russian company, declining to comment on whether the two firms or the leaders of their countries have negotiated in the past.  In December 2009, Sistema confirmed talks about becoming a partner in a possible investment in Infineon by the Russian state.  Munich-based Infineon already has some operations in the Zelenograd region near Moscow, where Russia's largest semiconductor companies, Mikron and Angstrem, operate facilities. 

A/T Russia Oil DA – Diversification
IT dominant non-natural resource that saves the economy.

Satinsky 6 (Daniel, B.E.A Associates, June 13, http://www.sras.org/russian_it_and_economic_diversification AQB)
The information technology (IT) outsourcing industry in Russia is one of the few non-natural resource sectors of the Russian economy that is actively participating in world markets on its own terms in a competitive way," said Daniel Satinsky, Principal, B.E.A. Associates, Inc., at a 17 April 2006 lecture at the Kennan Institute.  In 2005, the estimated size of the global IT outsourcing industry was $34 billion, reported Satinsky. Activities ranging from business process outsourcing to call centers to software development are included in this figure. India dominated the industry, earning an estimated $22 billion in 2005. The Russian market, which is based almost exclusively on software development, is comparatively small at $1 billion. Yet because of its high level of human capital, Russian IT companies are building a successful track record in the global outsourcing industry.  "Russia’s IT industry is very entrepreneurial and, by and large, has grown up outside the old Soviet institutions as a new phenomenon beginning in the early 1990s," according to Satinsky. Unlike manufacturing and energy companies, most of which were established in the Soviet Union and remain in the hands of Soviet-era managers, IT companies were built from scratch by post-Soviet entrepreneurs. During the 1990s, Satinsky explained, most of these companies were very small and strove to keep off the radar of the state and the tax police. The founders and employees were mostly academics looking for new ways to make ends meet in the struggling post-Soviet economy. By 2000, however, some of these companies had become large enough, and successful enough, that they started to take an interest in marketing and sales, thus joining the formal economy. Satinsky noted that the majority of customers for Russian IT firms are from the United States and Canada, although some European companies also outsource in Russia.

Lots of Russian students majoring in science and engineering promote diverse high tech and research based economy.

Satinsky 6 (Daniel, B.E.A Associates, June 13, http://www.sras.org/russian_it_and_economic_diversification AQB)
Multinationals are opening these centers in response to the reputation Russian IT firms have developed for innovation and creative problem solving. Satinsky related an industry saying that suggests: "Give the urgent projects to the Americans, give the big projects to the Indians, and give the impossible ones to the Russians." As these Russian firms build on their reputation, they are carving out a significant niche in the world market. Satinsky gave the example of Boeing, which has a development center set up  in Moscow. The center has been so successful, according to Satinsky, that it has drawn protests from Seattle, as Boeing wants to shift more development work to Russia. The foundation for Russia’s success in the field is the world-class science programs in its higher education system. A large number of students continue to study science—half of Russia's higher education students major in science, a higher percentage than in China, Japan, India, Europe, or the United States. According to one World Bank study, said Satinsky, Russia has the third highest per capita concentration of scientists and engineers in the world. As long as the United States continues to experience shortages of qualified software engineers, he argued, there would be a need for outsourcing to countries such as Russia.  The $1 billion IT outsourcing industry in Russia is dwarfed by large energy companies such as Gazprom and Lukoil. While a few Russian IT companies—such as Spirit, Abbyy, and Kaspersky Labs—have been successful at selling their products on the world market, many IT product-producing companies suffer from lack of experience in management, marketing, and finance, according to Satinsky. This is in contrast to the Russian IT services companies whose level of skill in management and marketing has grown dramatically, particularly over the past five years. Russian IT entrepreneurs as a whole are rapidly gaining these skills as their companies grow and integrate into the global market. 
A/T Russia Oil DA - Timber

Russia increasingly reliant on its timber industry not energy exports

Svetlana 6 (Yarovaya, General Director Russian Forestry Review, “Russian Forestry Review” No. 1 AQB)
Russia has long been the supplier of raw materials for more developed countries. There is also no doubt that the Russian timber industry could hold a more significant position both in the national and international economies. However, many people both abroad and in Russia fail to see the real situation. Some believe that the Russian timber industry is a gold mine and will eventually pay dearly for their ill-considered actions. There are also opposing circumstances where neither timber nor wood-processing industries are included into investment rankings. These and many other factors can confuse investors, even those already working in the timber business.  According to various experts, the Russian Federation possesses about one fourth of the world’s forest resources. The total area of forests  in the Russian Federation is 1173.4 million ha, and the reserves of standing wood exceed 82 billion cubic meters. The annual increase of wood in Russian forests is 932.2 million cubic meters with an allowable cut of 520 million cubic meters, of which only 22% are currently used. Thus, the potential of the national timber industry is no less than that of the oil, iron and steel industries.  Furthermore, the Russian timber industry has all the prerequisites to become one of the main industries in the national economy, which could provide for its dynamic growth and development. According to some experts, the economic potential of the industry can be estimated at more than 100 billion US dollars. This figure may first seem unreal, but it appears plausible when we consider the data.  

Russia’s timber industry is unique because it doesn’t fluctuate like energy commodities and thus can sustain the transition.

Svetlana 6 (Yarovaya, General Director Russian Forestry Review, “Russian Forestry Review” No. 1 AQB)
Forests are recognized as the most considerable of Russia's natural riches and, unlike other natural resources, they can largely facilitate national economic prosperity and the well-being of the population. Russia accounts for about a quarter of the global forest coverage. According to FAO, the largest owners of the forest areas are Russia (22 %), Brazil (14 %), Canada (6 %), the USA (6 %), and China (4 %).  According to the Federal Forestry Agency, the total forest area in Russia amounts to 1,173,400 thousands ha (for more details, see below).  In terms of boreal and temperate forests, Russia is considered the sole monopolist, possessing nearly half of global boreal and temperate forest resources. Russian forests are crucial for the planet because they regulate environmental conditions and prevent negative climate changes. Russian forests are also the world's largest carbon dioxide holders, accounting for nearly a third of the total net deposited carbon of the Earth's forests. According to the current legislation, the state’s administration of use, control, protection and reproduction of forests throughout the country shall be executed by the President of the Russian Federation, the Government of the Russian Federation, executive bodies of the subjects of the Russian Federation, and the federal executive body of forest administration. 

A/T Mid East Oil DA - Econ Resilient

Middle Eastern economies resilient and respond well to oil shocks

Ahmed 9 (Masood, International Economic Bulletin, Nov. 19, http://www.carnegieendowment.org/ieb/?fa=view&id=24193 AQB)

The global financial and economic crisis has not left the Middle East and North Africa unscathed. However, the concerted countercyclical government spending of the region’s oil exporters has softened the blow. This high public spending, along with exceptional financial measures made possible by reserves amassed during the boom years, has cushioned the impact of the global slowdown not only on the oil exporters’ own economies, but also on those of their neighbors. Nevertheless, as elsewhere in the world, the crisis has revealed some vulnerabilities in the region’s financial markets.  The crisis has most directly impacted the region’s oil-exporting countries—Algeria, Bahrain, Iran, Iraq, Kuwait, Libya, Oman, Qatar, Saudi Arabia, Sudan, the United Arab Emirates, and Yemen—through a sharp drop in oil prices and, for some, a sudden drying up of capital inflows.   Between 2004 and 2008, amid high oil prices and strong investor interest, these countries grew by nearly 6 percent per year and accumulated $1.3 trillion in foreign assets. With the collapse in oil prices—from a peak of $147 per barrel in mid-2008 to around $30 per barrel at the beginning of 2009—and subsequent cuts in oil production, however, the region’s oil exporters have seen their exports and fiscal revenues drop by an estimated 31 percent and 8 percent of GDP, respectively. Lower oil production will also result in a projected 3.5 percent drop in oil GDP in 2009—sharper than the drop in the global economy. The countries of the Gulf Cooperation Council (GCC)—Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates—have been hardest hit, with Saudi Arabia likely to register the most pronounced decline (15 percentage points) in oil GDP. 
Saudi Arabia proves Middle Eastern countries can survive economic woes.

Ramkumar 9 (K.S., Staff at Middle East North Africa Financial Network, Dec. 8, http://www.menafn.com/qn_news_story_s.asp?StoryId=1093286820 AQB)

(MENAFN - Arab News) A British minister who is currently visiting the Kingdom has praised the resilience of the Saudi economy despite the worldwide economic crisis. He also described Saudi-British political and business relations as strong and said there was major potential for expansion. "There is tremendous scope for further increasing the bilateral trade which stands close to $6 billion," said Lord Davies, Britain's minister of trade and investment. Commenting on the turmoil affecting the global economy, Lord Davies said, "The crisis is not over yet, the confidence is still fragile and restructuring needs to be done in the financial sector." He was speaking at a meeting he and his accompanying business delegation had at the Jeddah Chamber of Commerce and Industry (JCCI) on Monday. Listing the steps taken in the wake of the world credit crunch that had impacted the British economy, Lord Davies said the crisis had posed a serious challenge. Efforts were being made to make the British economy resilient in the face of the global turmoil and the resultant pressures. "Bailing out the banking industry and offering a fiscal stimulus package were among the measures taken," he said. He was, however, optimistic that world trade would return to normal. The minister, whose delegation members focussed on health care, education and mass transport and infrastructure, held networking sessions with JCCI officials and businessmen. "The UK, which ranks sixth in manufacturing, has established its leadership in many sectors including maritime business, health care, education and transport and so has a lot to offer to Saudi Arabia. British companies are diverse, creative and multinational. Britain has over five million small and medium enterprises and they see the opportunity available in the Kingdom for investment and exports," he said. 
A/T Mid East Oil DA - Diversification

Diversification of income in Middle Eastern states mitigates the risk of oil collapse.

Fasano and Iqbal 3 (Ugo and Zubair, International Monetary Fund, http://www.imf.org/external/pubs/ft/med/2003/eng/fasano/index.htm AQB)
Over the past three decades the member countries of the Cooperation Council of the Arab States of the Gulf (GCC)—Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates—have witnessed an unprecedented economic and social transformation. Oil proceeds have been used to modernize infrastructure, create employment, and improve social indicators, while the countries have been able to accumulate official reserves, maintain relatively low external debt, and remain important donors to poor countries. Life expectancy in the GCC area increased by almost 10 years to 74 years during 1980–2000, and literacy rates increased by 20 percentage points to about 80 percent over the same period. Average per capita income in the GCC countries was estimated at about $12,000 in 2002, with their combined nominal GDP reaching close to $340 billion (more than half the GDP of all Middle Eastern countries; see Table 1). With very low inflation, overall real economic growth has averaged 4 percent a year during the past three decades, while the importance of non-oil economic activities has grown steadily, reflecting GCC countries' efforts at economic diversification. Moreover, central bank international reserves alone in some GCC countries are equivalent to about 10 months of imports. This progress has been achieved with an open exchange and trade system and liberal capital flows, as well as open borders for foreign labor. The GCC area has become an important center for regional economic growth. 

Dubai proves that oil money has created stable and diverse economies in the middle east that can live without oil profit.

Abdulla 9 (Abdulkhaleq, Prof PoliSci @ Emirates University, Jan. 7 http://www.ft.com/cms/s/0/84d9f5d8-dcdf-11dd-a2a9-000077b07658.html#axzz1QWObP4n3 AQB)

But while confidence is in short supply nearly everywhere, this does not warrant the hasty notion of the end of the “Dubai miracle” nor does it raise the question: “Is the party over?”  For one thing, diversification matters. Dubai is not simply about real estate. The city has successfully built one of the most diversified economies in the Gulf region. This is the cornerstone of the Dubai model which easily escapes outside observers.  Even if the strategic real estate sector comes to a sudden halt, which is far-fetched, this is not the end of Dubai.  The people of the emirate have gone through many daunting challenges over the past 50 years since the city’s emergence as a modern entrepôt. They vividly remember the tough times of the 1950s and 1980s. The region has seen three costly wars in the past three decades. Yet Dubai, time and again, has re-emerged stronger and bigger. Most likely it will do the same this time round too.  Not only are the fundamentals sound but the city has all the right attributes to look beyond a time of crisis. Dubai has a brand name and it has state-of-the-art infrastructure that will act as a platform for a renewed take-off. The city is packed with creative minds from all over the Arab world and nearby countries. Dubai is also full of attractive icons and architectural wonders.  But it is the emirate’s unquestionable adherence to free-market principles and its strong commitment to social liberties that have brought it to global prominence.  Hence, it is hard to understand why some underestimate Dubai and readily predict its demise. These are tough times but Dubai and the UAE are still among the safest places in the world to anchor. People are better-off here than in any other global capital. Very soon it is going to be business as usual. The priority now is to inject a dose of confidence into Dubai Inc. First, the government needs to be more transparent about its holdings. Second, the city would be well advised to strengthen the role of institutions of accountability. Third, this is no time to pursue record-breaking landmark projects. Above all, Dubai needs to consolidate its federal affiliations and closely co-ordinate its next moves with Abu Dhabi, its bigger and wealthier sister. 

A/T Nigerian Oil DA - Econ Resilient

Nigerian economy has recovered and resilient to future oil shocks.

AEO 11 (African Economic Outlook, June 22, http://www.africaneconomicoutlook.org/en/countries/west-africa/nigeria/ AQB)
Nigeria is making progress with economic reforms that are delivering strong economic fundamentals. The government has maintained prudent macroeconomic policies, strengthened financial institutions and, albeit slowly and unevenly, is undertaking reforms to transform the economy structurally. The reform effort, aided by revenue from high oil prices, has led to significantly improved macroeconomic outcomes, including weaker inflation and strong GDP growth. Real GDP growth rose from 7.0% in 2009 to an estimated 8.1% in 2010. The robust growth in 2010, in the aftermath of the global financial and economic crisis, underscored the resilience of the Nigerian economy and to some extent, the prudence of its economic policies. Medium-term prospects are also bright, with real GDP growth projected to remain strong and stable at 6.9% in 2011 and 6.7% in 2012.  Notwithstanding these positive developments, the Nigerian economy remains confronted with many serious challenges. Structural imbalance and lack of diversification – with the economy excessively dependent on oil – is preventing the domestic economy from flourishing. High youth unemployment, poor infrastructure facilities and widespread insecurity are the key challenges the government will have to take on.  Deepening the reform process is clearly necessary. Medium- to long-term prospects hinge on Nigeria’s addressing key reforms successfully in order to advance infrastructure development and broaden the economic base through enhanced private-sector participation. In addition, containing political, civil and ethnic unrest, especially in the Niger Delta region, remains a challenge for the political stability that is needed to consolidate the achievements of the past few years. 
Nigerian budget has created a buffer to prevent oil shocks.

AP 11 (Associated Press, May 28, http://nigeriansabroadlive.com/jonathan-signs-29-2b-budget/ AQB)

Nigeria’s president has signed a new budget two days before the start of a new term at the helms of Africa’s most populous country. Nigerian state TV showed President Goodluck Jonathan signing the $29.2 billion budget Friday evening at the State House in the capital city of Abuja. Lawmakers had inflated an originally proposed budget of $27.5 billion budget by $4.86 billion, but the finance minister said it was “unimplementable,” so it was reduced. Jonathan also signed a sovereign wealth fund bill Friday that will allow the oil-rich nation to save earnings from excess crude and make its economy more resilient to fluctuating oil prices. Its economy relies heavily on oil revenues and Nigeria is a top supplier of crude to the U.S. Jonathan will be inaugurated Sunday after winning an April 16 election. 
A/T Nigerian Oil DA - Diversification

Nigeria is reviving and diversifying its economy using private business and manufacturing

Taiwo 9 (Sanyaolu, Staff Weekly Trust, May 30, http://weekly.dailytrust.com/index.php?option=com_content&view=article&id=177:rescuing-the-nigerian-economy&catid=1:comments&Itemid=109 AQB)
Reviving the real sector of the economy, especially the manufacturing sector which serves as the industrial base of the economy and encouraging private enterprise remains a ready alternative for any attempt at diversifying the economy beyond oil exporting. Without any statistical backing it is obvious that real sector growth in Nigeria has been on the negative in the last two decades. Large, small and medium sized industries wind up almost daily. New entrants always find it difficult to survive and close doors as quickly as they opened them.  Various arguments have emerged as to who to blame for this poor showing that has made Nigeria the dumping ground for all kinds of foreign goods. Many would want to support the ‘How can banks be declaring billions of naira in profit when the real side of the economy is in a comatose?’ argument, putting the blame at the doorsteps of banks. The claim is that high interest rates make it impossible for businesses to source cheap funds with which they can run their operations. The managing director of a paint manufacturing company once affirmed this claim during his company’s recovery phase that, any industry that must stay afloat should look away from the banks when it comes to seeking funding in Nigeria.  The need for favourable rates has always therefore, been a source of concern since Nigeria’s oil wealth has been unable to tow the economy to paradise and government has remained inhospitable to entrepreneurship. So, financial regulators representing the government find it expedient to always seek ways of installing a regime of lower, more business friendly rates if Nigeria must again enjoy economic prosperity. 

A/T Central Asian Oil DA - Econ Resilient

Asian economies are relatively strong in the wake of financial meltdown.

Fang 11 (Liu, Editor CCTV China, June 14, http://english.cntv.cn/program/asiatoday/20110614/107723.shtml AQB)
The World Economic Forum on East Asia has ended with agreement among participants to reach inclusiveness and sustainability for global recovery. Participants say they're seeing a global economic slowdown as the recovery hits a soft patch. The recent earthquake in Japan and unrest in the Middle East are adding to the uncertainties. The World Economic Forum on East Asia convenes more than 600 business leaders to explore the future development path of Asian economies. They will also look at how recent events in Japan, and the middle east impact future growth. The world economy is forecast to slowdown this year, with economic growth expected to see a deceleration in the US and Euro zone. The US deficit issue and EU debt crisis are likely to hit export-driven Asian economies. Participants say sustaining Asia's development should increase regional connectivity, boost domestic demand, promote employment and education, and develop resilience to future financial shocks. 

Central Asian economies are on the rebound and are growing larger

Bayron 11 (Heda, VOA news, April 6, http://www.voanews.com/english/news/Developing-Asian-Economies-Remain-Strong-119313774.html AQB)

Developing Asian economies will continue to grow strongly this year but will face the risk of surging prices, says the Asian Development Bank’s annual economic outlook released Wednesday.  The bank lauded China’s recent interest rate hike as an appropriate move to tackle inflation.  Rhee Changyong, chief economist of the ADB, says economic growth among developing nations in Asia will average 8 percent both this year and next.   However, economic activity could slow if governments fail to adequately tackle surging food and commodity prices. Pakistan is expected to suffer the highest rate of inflation this year at 16 percent, followed by Vietnam at 13.3 percent.  Rhee says with developing Asia home to two-thirds of the world’s poor, governments need to make inflation a top priority.  On Tuesday, China raised interest rates for the fourth time since October to help curb rising prices. Rhee said China is moving in the right direction.  "Still I believe there is room to tighten monetary policy a little bit more because their policy rate [interest rate] compared with inflation rate is still at a modest level," Rhee said.  India, Indonesia, the Philippines, Thailand and South Korea have also raised interest rates in recent months.  Rhee said the economic impact of the March 11 earthquake and tsunami on the Japanese economy will be large in the next two quarters, but will moderate in the long run as reconstruction spending kicks in.  The earthquake forced some Japanese companies to halt production, disrupting the supply of key materials to other Asian countries. Some international banks have also shifted staff from Tokyo to other financial centers such as Hong Kong and Singapore because of fears of radiation from the crippled Fukushima nuclear power plant.  "Under the assumption that there will be no further deterioration of the nuclear situation, we believe the impact of the Japanese earthquake on other Asian regions will be contained and not very big," Rhee said.  The non-profit lender also said the region needs to develop new sources of growth for the future, such as enhancing trade and investment with other economies in the southern hemisphere. The report finds considerable potential to broaden links between Asia and fast growing emerging economies in Latin America, Africa and the Middle East if policy makers remove barriers to trade and investment.  The bank says Southeast Asia’s economic expansion will slow this year to 5.5 percent from 7.8 percent last year. Indonesia will be the fastest growing economy in the region, at 6.4 percent.

A/T Central Asian Oil DA - Diversification

Central Asian markets are diversified with mineral and grain exports to compensate oil loses.

Pomfret 6 (Richard, Profof Economics @ U of Adelaide, “The Central Asian economies since independence” p.3 AQB)
The Central Asian republics' economic role in the USSR had been as suppliers of primary products—mainly cotton, oil, and natural gas—and minerals, although the specific resource endowment varied from country to country. The Kazakh republic's higher living standards reflect a more diversified economy with grain exports and a variety of mineral and energy resources. Central Asia was the most heavily rural part of the USSR, and Kazakhstan was the only one of the five Central Asian republics with over half of its population living in urban areas (seeWegren 1998, p. 164).3Thc Uzbek republic's economy was dominated by cotton, as were neighboring parts of the other republics. Turkmenistan had experienced a boom in natural-gas production during the final decade of the USSR, while the mainly mountainous Kyrgyz and Tajik republics had fewer exploitable resources. The terms of trade calculations in Table 1.1 reflect the underpricing of energy and overpricing of manufactured goods in the Soviet economy. Kazakhstan and Turkmenistan as major exporters of oil and natural gas would benefit substantially from replacing the artificial Soviet prices by world prices, while the other Central Asian successor states would gain sufficiently from improved prices for cotton and minerals and lower prices for manufactured goods to more or less offset the higher prices of energy imports. In practice, Uzbekistan benefited from the shift to world prices because it was able to reduce its dependence on imported fuel and because world cotton prices boomed during the first half of the 1990s, while Kazakhstan and Turkmenistan were unable to immediately benefit because the dominant exit route for their oil and gas exports was via the monopsonist Russian pipeline network.
SPS Solve Peak Oil

The plan is an attempt to mitigate the effects of peak oil and prevent economic impacts.

Hirsch 5 (Robert, PhD Engineering and Physics & Senior Energy Program Advisor for SAIC, “The Inevitable Peaking of World Oil Production” The Atlantic Council of the United States Bulletin Vol. XVI, No. 3 AQB)
The era of plentiful, low-cost petroleum is approaching an end. The good news is that commercially viable mitigation options are ready for implementation. The bad news is that unless mitigation is orchestrated on a timely basis, the economic damage to the world economy will be dire and long-lasting. Oil is the lifeblood of modern civilization. It fuels most transportation worldwide and is a feedstock for pharmaceuticals, agriculture, plastics and a myriad of other products used in everyday life. The earth has been generous in yielding copious quantities of oil to fuel world economic growth for over a century, but that period of plenty is changing. 

SPS won’t trigger the impact – we produce energy and these countries produce fuel.

Hirsch 5 (Robert, PhD Engineering and Physics & Senior Energy Program Advisor for SAIC, “The Inevitable Peaking of World Oil Production” The Atlantic Council of the United States Bulletin Vol. XVI, No. 3 AQB)
Oil peaking represents a liquid fuels problem, not an “energy crisis” in the sense that term has often been used. Motor vehicles, aircraft, trains, and ships simply have no ready alternative to liquid fuels, certainly not for the existing capital stock, which have very long lifetimes. Non-hydrocarbon- based energy sources, such as renewables and nuclear power, produce electricity, not liquid fuels, so their widespread use in transportation is at best many decades in the future. Accordingly, mitigation of declining world conventional oil production must be narrowly focused in the near-term. 
Peak Oil Inevitable

Peak oil is inevitable – focus should be on transition

Farrell and Brandt 6 (A. and A., Energy and Resources Group, UC Berkeley, July 4, http://iopscience.iop.org/1748-9326/1/1/014004/pdf/1748-9326_1_1_014004.pdf AQB)
Much attention has been given to one aspect of the oil transition, the date of maximum production of conventional petroleum, or ‘peak oil’. In our view, however, multiple uncertainties suggest that while the peak of conventional oil production is inevitable, its exact timing is less important than understanding the long-term implications of the oil transition. Following Greene et al (2006), we make a distinction between conventional and unconventional petroleum resources based on density and viscosity of the oil, as well as the presence of contaminants. In the wide spectrum of fossil fuels, petroleum resources run from light oils through a series of increasingly lower grade and difﬁcult-to-extract resources such as extra-heavy oil and tar sands. Unconventional oil occupies the heavier end of this spectrum and is harder to extract and reﬁne into products like jet fuel. Several observations support the current interest in the date of peak conventional oil production. First, the occurrence of conventional oil in the Earth’s crust is ﬁxed and production can only reduce that amount. Second, the discovery of these occurrences peaked near the middle of the 20th century (the exact year is subject to controversy) and few very large oil ﬁelds have been discovered since the mid-1970s. Third, yearly production now exceeds the volumes found in newly discovered ﬁelds. Hubbert (1956) developed the most common method of predicting the peak. Applied on a global scale, this approach requires an estimate of the amount of petroleum that will be produced over all time, called estimated ultimate recovery (EUR), and ﬁtting a curve (often a logistic or Gaussian distribution) to both past production data and the EUR forecast (Bentley 2002, Campbell 2005). 

Finite sources make peak inevitable

Alekett and Campbell 3 (K. and C.J., Profs @ Uppsala University, “THE PEAK AND DECLINE OF WORLD OIL AND GAS PRODUCTION” AQB)
The foregoing discussion has explained the extreme weakness of public data on oil discovery and production. Many analysts, lacking direct experience of the oil business, can be forgiven for taking apparently authoritative data at face value. They cannot be expected to understand the subtleties of definition and reporting practice. That said, the fact remains that oil and gas are finite resources, formed on rare occasions in the geological past. It follows that they are undeniably subject to depletion. An essential feature of depletion is that the higher the production, the shorter the life-span. The world started running out when it produced the first barrel, but “running out” is not really the key issue as the tail end of production can drag on for a long time. A museum in Pennsylvania exhibits a well, drilled over 100 years ago, yet still produces a few pints a day. Production in a country starts and ends at zero, reaching a peak in between when  approximately half the total has been produced, as eloquently explained by M. King Hubbert, who correctly predicted when the United States would peak fifteen years before it did so (Hubbert 1956, 1962). Much more important than final exhaustion, which will not happen for many decades, is the issue of peak, when the growth of the past gives way to the decline of the future. With oil providing 40% of traded energy and 90% of transport fuel, peak is set to represent an historic discontinuity, affecting virtually all aspects of life on Earth including agriculture, which means food.  Mankind accordingly faces a huge challenge in adapting his way of life to use less oil and gas both by being less wasteful and by tapping other substitute sources of energy, none of which is likely to come close to oil in terms of cost and convenience. Whether we like it or not, logic proclaims that we desperately need to know the time available to prepare for this change, which means that we have to determine the date of peak production as well as we can. Two obstacles stand in the way. The first is the malign influence of doctrinaire economics, with its 19th Century belief in Man as Master of his Environment on a Planet of Infinite Resources to be bent to his Will; and the second is the unreliable nature of the data in the public domain, as discussed above. 
Peak Oil Coming

Even OPEC admits peak oil

Hirsch 5 (Robert, PhD Engineering and Physics & Senior Energy Program Advisor for SAIC, “The Inevitable Peaking of World Oil Production” The Atlantic Council of the United States Bulletin Vol. XVI, No. 3 AQB)
World oil demand is forecast to grow 50 percent by 2025. 2 To meet that demand, ever-larger volumes of oil will have to be produced. Since oil production from individual oil fields grows to a peak and then declines, new fields must be continually discovered and brought into production to compensate for the depletion of older fields and to meet increasing world demand. If large quantities of new oil are not discovered and brought into production somewhere in the world, then world oil production will no longer satisfy demand Peaking means that the rate of world oil production cannot increase; it does not mean that production will suddenly stop, because there will still be large reserves remaining. The peaking of world oil production has been a matter of speculation from the beginning of the modern oil era in the mid 1800s. Initially, little was known about petroleum geology, so predictions of peaking were no more than rank speculation. Over time, geological understanding improved dramatically and guessing gave way to more informed projections, although the knowledge base involves numerous uncertainties, even today. As indicated in Table I (see page 9), some forecasters believe that world oil production peaking might occur very soon. Others argue that we may have more than a decade of plentiful oil, which is the position of Daniel Yergm of Cambridge Energy Research Associates, as recently expressed in an op-ed piece in the Washington Post Until recently, OPEC assured the world that oil supply would continue to be plentiful, but that position is changing. Some in OPEC are now warning that oil supply will not be adequate to satisfy world demand in 10-15 years. Such declarations are in line with the widely discussed questions about Saudi Arabian oil reserves raised by Matthew Simmons in his recent book * Even Dr Sadad al-Husseini, a retired senior Saudi Aramco oil exploration executive, is on record as saying that the world is heading for an oil shortage; in his words "a whole new Saudi Arabia [will have to be found and developed] every couple of years" to satisfy current demand forecasts.* So the messages from the world's "breadbasket of oil" are moving from confident assurances to warning! of approaching shortage. 
2010 was peak oil – we are about to hit decline.

Alekett and Campbell 3 (K. and C.J., Profs @ Uppsala University, “THE PEAK AND DECLINE OF WORLD OIL AND GAS PRODUCTION” AQB)
These fairly obvious and unassailable conclusions have been obscured by the extremely unreliable nature of public data due to ambiguous definitions and lax reporting practices. Furthermore they reveal an unpalatable truth that runs in the face of established mind- sets and the pervasive precepts of classical economics, that were built on 19th Century experience.  Yet, however uncomfortable the message, the fact remains that the world is depleting its resources of oil and gas, such that production is set to peak and begin to decline by around 2010. World population has risen six-fold almost exactly in parallel with soaring oil production, which provided a critical energy source to drive the world’s economy, including its agriculture by which to feed the people.  While the precise date of peak cannot be established with absolute accuracy, being influenced by changes in demand due to recession, war and other factors, it comes soon enough to be of very serious concern to Mankind. It is evident that ways will have to be found within this generation to curb the present waste of energy and find substitutes for essential needs. The transition and adjustment to the changed circumstances will not be easy, so the sooner the plans are made the better. They will likely include moves to a more central style of government as the famous open market is not designed to manage depletion of a critical resource. The concentration of what is left to produce in a few Middle East countries is a source of geopolitical conflict that may erupt into war as countries vie with each other for access (Klare, 2002). There is a great deal at stake. 
Peak Oil Destroy Russia Econ

Peak oil kills Russian economy

Gaddy 6-11 (Clifford, Senior Fellow at the Brookings Institution, 2011, http://en.rian.ru/valdai_op/20110616/164645377.html AQB)

To ask whether the Russian economy will rid itself of its “dependence on oil” is to ask whether ideology will trump economics. Many people in Russia—including President Medvedev—seem to believe Russia should de-emphasize the role of oil, gas, and other commodities because they are “primitive.” Relying on them, they argue, is “degrading.” From the economic point of view, this makes no sense. Oil  is Russia’s comparative advantage. It is the most competitive part of the economy. Oil and gas are something everyone wants, and Russia has more of them than anyone else.  It is true that the Russian economy is backward, and that oil plays a role in that backwardness. But oil is not the root cause. The causes of Russia’s backwardness lie in its inherited production structure. The physical structure of the real economy (that is, the industries, plants, their location, work forces, equipment, products, and the production chains in which they participate) is predominantly the same as in the Soviet era.  The problem is that it is precisely the oil wealth (the so-called oil rent) that is used to support and perpetuate the inefficient structure. For the sake of social and political stability, a large share of Russia’s oil and gas rents is distributed to the production enterprises that employ the inherited physical and human capital. The production and supply chains in that part of the economy are in effect “rent distribution chains.” 
Peak Oil Destroy Middle East Econ

Without transition peak oil kills Middle East econ

Energy Bulletin 9 (Staff at Post Carbon Institute, Sept. 10, http://www.energybulletin.net/node/50083 AQB)

Flying across the Gwahar oil field in Saudi Arabia is a startling reminder of just how vast and impressive the oil industry is. Wells are dotted everywhere, huge pipes run across the desert and towers belch fire as the excess gas is flamed off. Gwahar is the largest oil field in the world and seen at sunset from above, it looks beautiful.  The enormity of an operation such as Gwahar can make us complacent about the scarcity of the world's supplies of oil but, as we all know, this is a finite resource and it will not last for ever. Dubai is already moving to a non-oil economy and many other countries [the UK not least] will have to do the same in the coming years.  This has led to the concept of "peak oil" – the point at which there is less oil left in the ground than the amount we have taken out. There are plenty of theories about when peak oil will be reached: two years ago, next year, five years… take your pick. Despite the rather pessimistic view generated by the concept of peak oil, new fields are being discovered all the time. One pops up and then another, and another. Each new discovery pushes peak oil just a bit further away and leaves us wondering whether the panic over declining oil reserves is just another bit of eco-hype.  ...However, before we get complacent and rush out to swap the Toyota Prius for a thirsty Land Rover, none of this new development is going to be easy to exploit. The days of oil bubbling out of the ground, as it used to do in Saudi and Bahrain, are long gone and the new fields are often extremely hard to tap.  Take the BP find in the Gulf of Mexico. Its drill hole is a staggering 10,685 metres deep – this is nearly two kilometres more than the height of Mount Everest. The well is also in deep water, which will make it much more expensive to construct a drilling platform and pipeline to shore. Analysts were estimating last week that BP's cost of production from the Tiber field could be as high as $40 (Dh146.92) a barrel, which given that we have seen oil as low as $33 this year may not be very attractive to shareholders. Also, while there may be five billion barrels of oil in the field the chances of BP getting anywhere near that amount out of the ground is zero. 

Peak Oil Destroy Nigerian Econ

Nigerian reserves are low – peak oil destroys their economy.

Salau 8 (Sulaimon, Guardian Contributor, Dec. 18, http://peakoil.blogspot.com/2008/12/nigeria-oil-reserve-may-dry-up-in-50.html AQB)
Even though optimists in the energy sector have flayed the insinuations that the nation's oil reserve would dry up in the next 50 years, reports from the Department of Petroleum Resources (DPR) recently suggest that the woe may still take effect on the country if the current trend in the industry continues.  Specifically, the Director of DPR, Mr. Aliyu Sabonbirni, presenting the third quarter report of the industry in Lagos recently, said the situation of event in the industry does not prove the probability of an increase in reserve, instead, daily decrease.  He however attributed the downward trend to poor performance of the Joint Venture (JV) companies and the lingering Niger Delta crises, which had prevented most companies from full operations in the oil-rich region.  Sabonbirni, who was represented by the Head of Gas, DPR, Mr. Billy Agha, said, "current daily oil production is 2.108 million barrels of oil per day (bopd). Current oil reserves depletion rate is 2.23 per cent based on an estimated yearly production of 730.90 million barrels. Remaining reserves' life index is 45.75 years.  "Investigation conducted on reserves situation from 2002 - 2007 revealed a downward trend in the oil reserves in most of the JV companies, which accounted for 70 per cent of our nation's reserves."  However, he said PSC companies and a few indigenous operators showed aggressive exploration activities that led to some reserves growth over the reviewed period.  "As at January 1, 2008, the nation's Proven plus Probable (P+P) oil reserves was 32.93 billion barrels. Condensate (P+P) reserves was 5.19 billion barrels. Net increase of 525.67 million barrels or 1.62 per cent was recorded over January 2007 reserves," he said.  Sabonbirni noted that crude oil production for 2007 was 805.1 million barrels with an average of 2.21 million bopd. While it was noted that the current production from deep offshore is 458,542 bopd, the current average daily production as at August 2008 stood at 2.108 million bopd.  As at 2008, second half technical allowable is 2.4 million bopd as against 2.7 million bopd in first half of 2008.  On the impact of the Niger Delta crises, he said the situation has caused an average daily production deferment of 397,697 bopd showing a significant improvement from 406,493 bopd in the first quarter, noting that SPDC is making efforts to commence operations at the western location and the remaining locations in the East. 

Peak Oil Destroy Central Asia Econ

Peak oil collapses central asian economic structure.

FPA 7 (Foreign Policy Association, June 20, http://centralasia.foreignpolicyblogs.com/2007/06/20/whats-peak-oil-got-to-do-with-central-asia/ AQB)

This week BP released the new annual report: The Statistical Review of World Energy 2007.  This report is considered the standard for those who work in the energy field and those who write about it.  Since BP has international connections and relationships, its finding are much less politically biased than say, country reports from domestic energy adminstrations.  Its statistical nature reflects that extraction and distribution aspects of oil commerce deal strictly in real product in real time frames-short, medium, and long.  Other aspects of the oil market, such as the spot market, are driven by perceptions of more immediate realities.  Peak oil theory has become such a driver of public debate every time oil prices jack up.  But the real cause of what sometimes seems like daily price volatility has to do with political situations and conflict.  As a market bias, oil companies depress claims of peak oil, and please note: when they are talking about short-term effects, that is a proper stance to take.  Political and military situations in the middle east, burgeoning conflict in Nigeria or other states, expropriation of assets by politicians, and new regulations each have much more to do with your gas pump price today then the sinking well levels that have been occurring all along.  However, one cannot dismiss the theory because it is based upon a bottom-line fact.  Underlying all peak oil claims is the fact that oil is a non-renewable resource, and eventually its suitability/ubiquity for meeting energy consumption needs is going to diminish.  Nevertheless, this post is not going to argue, even with thoughtful people, whether the peak oil production has already occurred or will show up next week, or for your great grandchildren.  The peak oil conflict from a state-based or region-based point of view has to do with a window of opportunity.  For Central Asia, there are direct effects and indirect effects that will come from the region's peak oil problems–if not the world's overall peak supply constraints.  Europe and Eurasia are shown to have 144.2 thousand million barrels in reserve.  This would include all of Russia; the Caspian basin, which includes Central Asia; and various European sources such as the North Sea, where production is in decline.  According to the BP report and RFE/RL, the years of production that Kazakhstan has at present levels of extraction is 76.5 years; Azerbaijan, 29.3 years; Turkmenistan, 9.2 years; and Russia, 22.3 years.  This assumes that a. current discoveries, tapped or untapped, are total discoveries; b. current reserves are properly estimated; c. technological advance will keep extraction ratios and waste ratios much the same as now; and d. oil and gas will pump at the same rate that they are pumping now. For each oil/gas supplier state, these reserves represent a window of opportunity. Ideally, states use that “oil revenue window” to develop a varied economy using oil income as a jumpstart for a new economic engine.  When that money no longer comes in under increasing amounts, traditionally the states that had oil have been in worse, not better straits (Nigeria, for example, whose oil economy started before development banks had developed a school of thought about oil revenue).  
A/T New Fields

Even though new fields are found these rates of discovery are declining.

Hirsch 5 (Robert, PhD Engineering and Physics & Senior Energy Program Advisor for SAIC, “The Inevitable Peaking of World Oil Production” The Atlantic Council of the United States Bulletin Vol. XVI, No. 3 AQB)
The concept of the peaking of world oil production follows from the fact that the output of an individual oil field rises after discovery, reaches a peak, and then declines. Oil fields have lifetimes typically measured in decades, and peak production often occurs roughly a decade or so after discovery under normal circumstances. It is important to recognize that oil production peaking is not “running out.” Peaking is the maximum oil production rate, which typically occurs after roughly half of the recoverable oil in an oil field has been produced. What is likely to happen on a world scale will be similar to what happens with individual oil fields, because world production is by definition the sum total of production from all of the world’s oil fields. Oil is usually found thousands of feet below the surface. Most oil fields do not have an obvious surface signature, so oil is very difficult to find. Advanced technology has greatly improved the discovery process and reduced exploration failures. Nevertheless, world oil discoveries have been steadily declining for decades, as shown below. 

A/T Reserves

No accurate reserve predictions – most are skewed which damages prediction.

Hirsch 5 (Robert, PhD Engineering and Physics & Senior Energy Program Advisor for SAIC, “The Inevitable Peaking of World Oil Production” The Atlantic Council of the United States Bulletin Vol. XVI, No. 3 AQB)
Oil reserves are in some ways like inventory in a business, but the analogy can be deceiving. “Reserves” is an estimate of the amount of oil in an oil field that can be extracted at an assumed cost. Thus, a higher oil price outlook often means that more oil can be produced. However, geological realities place an upper limit on price-dependent reserves growth. Reserves estimates are revised periodically as an oil field is developed and new information provides a basis for refinement. Reserves estimation is a matter of gauging how much extractable oil resides in deep, obscure, complex rock formations, using inherently limited information. Reserves estimation is a bit like a blindfolded person trying to judge what the whole elephant looks like from touching it in just a few places. It is a far cry from counting cars in a parking lot, where all the cars are in full view. Specialists who estimate reser ves use an array of technical methodologies and a great deal of judgment. Thus, different estimators might calculate different reserves from the same data. Sometimes self-interest influences reserves estimates, e.g., an oil field owner may provide a high estimate in order to attract outside investment, influence customers, or further a political agenda. Reserves and production should not be confused. Reserves estimates are but one factor used in estimating future oil production from a given oil field. Other factors include production history, local geology, available technology, oil prices, etc. An oil field can have large estimated reserves, but if a well-managed field has past maximum production, the remaining reserves can only be produced at a diminishing rate. Sometimes decline can be slowed, but a return to peak production is impossible. This fundamental is not often appreciated by those unfamiliar with oil production.
***A/T CP***
A/T DoD – No Funds

DoD can’t pay for the plan.

David 7 (Leonard, Space News, 9-19, http://www.space.com/businesstechnology/070919_sps_ airforce.html, 6-28-11, AH) 

Rouge said that moving out on the proposed SBSP effort would be the largest space venture yet, making the Apollo Moon landing project "look like just a small little program." As a caveat, however, he noted that the U.S. Department of Defense is cash-strapped and is not the financial backer for such an endeavor.

A/T DoD – No Coordination

The DOD lacks coordinated energy programs

Lengyel 7 (Gregory, Colonel in US Air Force, August, http://www.brookings.edu/~/media/Files/rc/papers/2007/08defense_lengyel/lengyel20070815.pdf, 6-28-11, AH)
 Despite these trends there is no existing formal Department of Defense Energy Strategy and no single individual or organization responsible for energy issues within the Department. The DOD Annual Energy Management Report for FY 2006 lists the Principal Deputy Under Secretary of Defense (Acquisition, Technology and Logistics) as the DOD Senior Energy Official responsible for meeting the goals of Energy Policy Act of 2005 (EPAct 2005) and Executive Order (EO) 13123, Greening the 17 Government through Efficient Energy Management.22 However, this position has been vacant for several years and does not satisfy the need for a comprehensive Senior Energy Official for the Department.

A/T ESA – Perm Solves
Perm solves- ESA and NASA work together now successfully

Quick 10 (Darren, Staff writer, gizmag.com/exomars-trace-gas-orbiter-mars-mission/15938/, August 4, DA 6/25/11, OST)
ESA and NASA have now selected five science instruments from the 19 proposals submitted in January 2010 in response to an Announcement of Opportunity for the first mission. They were judged to have the best scientific value and lowest risk, and will be developed by international teams of scientists and engineers on both sides of the Atlantic.  Two agencies are better than one  "Independently, NASA and ESA have made amazing discoveries up to this point," says Ed Weiler, associate administrator of NASA's Science Mission Directorate in Washington. "Working together, we'll reduce duplication of effort, expand our capabilities and see results neither ever could have achieved alone."

Perm solves- ESA NASA Cooperation on Mars mission now

Quick 10 (Darren, Staff writer, gizmag.com/exomars-trace-gas-orbiter-mars-mission/15938/, August 4, DA 6/25/11, OST)
The next ExoMars mission, scheduled for 2018, consists of a European rover with a drill, an American rover capable of caching selected samples for potential future return to Earth and a NASA landing system, using a NASA launcher.  These activities are designed to serve as the foundation of a cooperative program to increase science return and move the two agencies towards a joint Mars sample-return mission in the 2020s. 

Perm solves- interagency cooperation key to further space development 
Quick 10 (Darren, Staff writer, gizmag.com/exomars-trace-gas-orbiter-mars-mission/15938/, August 4, DA 6/25/11, OST)
The first joint mission between the European Space Agency (ESA) and NASA that will study the chemical makeup of the martian atmosphere is scheduled for 2016. The ExoMars Trace Gas Orbiter marks an unprecedented alliance between the two agencies for future ventures to Mars and is the first in a planned series of joint missions leading to the return of a sample from the surface of the Red Planet. Scientists worldwide were invited to propose the spacecraft’s instruments and ESA and NASA have now made their selections.  “To fully explore Mars, we want to marshal all the talents we can on Earth,” says David Southwood, ESA Director for Science and Robotic Exploration. “Now NASA and ESA are combining forces for the joint ExoMars Trace Gas Orbiter mission. Among its objectives is to characterize the planet’s atmosphere, and in particular search for trace gases like methane.” 

Perm solves- NASA/ESA can cooperate 

NASA-ESA 8 (The   NASA-ESA Comparative Architecture Assessment, nasa.gov/pdf/259221main_NASA_ESA_CAA-Report.pdf, July 11, DA 6/25/11, OST)

In January 2008, NASA and ESA agreed to conduct a comparative architecture assessment to determine if their respective lunar architecture concepts could complement, augment, or enhance the exploration plans of the other.  From January through March representatives from NASA and ESA engaged in a series of joint, qualitative assessments of potential ESA capabilities as applied to NASA’s architecture concepts.  Initial findings from these assessments, with respect to each potential ESA category under study, are as follows.
A/T ESA – Perm Solves
Perm solves the cost and is effective
Betancourt 10 (Kiantar, Lawyer @ Voulga&Olmedo, spacejournal.ohio.edu/issue16/Betancourt, Winter 2010, DA 6/25/11, OST)
High initial launch costs could also be alleviated if they were shared amongst a larger group of participants joined by their interest in creating SBSP. Were NASA, ESA, and JAXA to work together, the initial startup costs of SBSP could be distributed and would not place as great a burden on the individual parties. Such cooperation is not unprecedented. The International Space Station, a joint effort of 16 countries, has cost the U.S. and its partners over $100 billion over the past 15 years.[38] A similar effort, for a price tag closer to $10 billion, could see the development of the first prototype of SBSP.[39] If JAXA, or a private company, is able to complete the first working prototype, the argument for SBSP will become even stronger. Prohibitive launch costs remain the number one technical and financial barrier to SBSP though it seems this problem will diminish over time. 
A/T ESA – No Funding
CP can’t solve- Money and infrastructure 

Lea 95 (William, www.parliament.uk/briefing-papers/RP95-43.pdf, March 30, DA 6/25/11, OST)
In recent years, there has been a growing realisation within the world space community that funding cannot remain immune to pressures affecting all aspects of governments' expenditure1,2. In October 1993, the Director General of the European Space Agency (ESA) made the following comments in a lecture on Space Policy-Where is the European Vision? 3: "Everybody realises that we have arrived at an important juncture for European space cooperation. The present situation is characterised by the fact that space has slipped downwards in the priorities and, as a result, budgets for space activities in our member states cannot be expected to grow substantially in the next few years, and also by the new opportunities for global partnerships which are opening up. "...In this austere environment most governments need to reassess their priorities for space. There is a general tendency to shift money away from the larger infrastructure programmes towards reinforcing the programmes such as science, earth observation, telecommunications, and to maintaining the capability to compete effectively in the launcher market. This has led to reduced emphasis on programmes aiming to develop enhanced operational capabilities by gaining early access to manned capabilities in low Earth orbit."
CP can’t solve- Funding

Lea 95 (William, www.parliament.uk/briefing-papers/RP95-43.pdf, March 30, DA 6/25/11, OST)
ESA was established in 1975 and now has 14 Member States4 and one co-operating state (Canada). Its total budget for 1994 was ECU 2.5 billion, approximately £2 billion, and it has 2080 permanent staff 5. Its activities can be divided into nine main areas or programmes: • Space transportation • Space station and platforms • Earth observation • Telecommunications • Science • Microgravity • Technology and other projects • Third party programmes • General budget

CP can’t solve- Inadequate funding 

ESA 11 (European space administration, esa.int/TEC/Robotics/SEMP9B8LURE_2.html, Feb 2, DA 6/25/11, OST)
At ESA, the first step identified by LEDA was launched. The project was called EUROMOON 2000 and it aimed at delivering a Lander on the “Peak of eternal light” on the rim of the 20 km-diameter Shackleton South Pole Crater.  Again the A&R Section provided support for Robotics issues.  However due to lack of adequate funding the EUROMOON 2000 was cancelled by ESA’s Director General on March 25,1998.     

CP lacks funding from constituent countries

Felton 10 (Dave, Staff writer, http://djfelton.com/page/2/, April 3rd, DA 6/25/11, OST) 
There are indeed many things that we actually do quite well regarding space technology in the UK.  I only wish that we did more.  The problem is that we neither fund space technologies well ourselves, nor offer appreciable financial support to other agencies such as the European Space Agency (ESA).  The BBC article makes this lack of funding abundantly clear.  In 2005 Italy spent roughly three times more than the UK on space related technologies.  In the same year Germany spent roughly four times more and France spent seven times more.  This amount of financial input is in no way related to the relative size of the economies of these countries and does show the UK’s relative lack of interest in the area.  While I applaud the effort to unify our efforts relating to space technologies under one umbrella, I have to wonder what an agency with a budget of £240 million can achieve in this area.  Space exploration is notoriously expensive.  Maybe the several hundred billion or so we spent on bailing out the banks recently could have been spent more wisely on a high tech industry such as this? 

A/T ESA – No Funding
ESA is plagued with routine failures and lack of funding 

Foust 10 (Jeff, Aerospace analyst,  http://www.thespacereview.com/article/10/2, 11/18, DA 6/25/11, OST)

With no evidence of anything more than a modest recovery later in the decade (based in part on predicted launches of replacement satellites), commercial vehicle companies are looking to the government for support, either through launch contracts or direct funding. Rymarcsuk went so far as to say that that some companies “without government backing will not survive,” although he declined to identify specific companies.  In Europe, a European Space Agency Ministerial Council meeting is scheduled for May 27 to discuss launch vehicle issues, Mowry said. At that meeting ministers of ESA’s member states are expected to decide on the future of the Ariane 5, including what additional funding it will provide to correct problems with the Ariane 5 ECA, which failed on its inaugural flight last December. Ministers are also expected to make a final decision on a proposal to launch Soyuz rockets from the space center in Kourou to serve payloads too small to be adequately served by the Ariane 5. 

The ESA funding model fails at long term R&D

Olson et al 6 (Michael Holm Olesen, Morten Wied & Per Dannemand Andersen, nordicenergy.net/_upl/hy-co_swot_reportfinal.pdf, May, DA 6/25/11, OST)
A number of financial models used in collaboration schemes between national programmes  exist today. Some are most suited for long-term and continuous RD&D collaboration (for  example the centralized common pot funding model used by the European Space Agency),  whereas others are best suited for projects of more temporary nature. The different financing models identified by the TAFTIE study are listed in figure 3.1.  While the centralized common pot financing model is mainly suitable for collaboration activities in basic research and continuous schemes, it is less suited for time-limited RD&D projects, which includes the majority of trans-nations cooperation projects. Instead, TAFTIE points to a decentralized common pot financing methods, which appears to be best suited for industry-related strategic research, technological development and innovation collaboration schemes. It is particularly well-suited for financing of time-limited collaborative RD&D actions, which is often the category most trans-national cooperation  agreements fall under. However, the widely used funding model in national RD&D  programmes, the preferential access financing model, is actually not well-suited for  collaborations between national programmes.

ESA programs suffer from high costs, lack of standardization and low quality

ESPI 11 (European space policy institute,un-spider.org/sites/default/files/Space%20for%20Civil%20Protection%20Workshop.pdf,  May 5, DA 6/25/11, OST) 

Specifically, Civil Protection (CP) communications  systems have more stringent  requirements than those available via mass market commercial systems. This results in  high costs, problems of interoperability due to lack of standardization, poor mutual  awareness of needs and capabilities and inadequate security and quality of service. As a  result, a consolidation effort is needed to ensure  that the development of new  generations of services is in line with the CP environment.  In the frame of the Integrated Application Programme, as part of ESA’s Short Term  Action Plan on the Use of Satellite Communications  to Support Civil Protection,  European Civil Protections have identified a short  list of areas requiring strong and  immediate action. The creation of a mechanism to federate CP users’ demand and  articulate their requirements is deemed of extreme relevance. 
A/T Privates – Perm
Public Private Partnership solves-private sector needs government budgetary support

Taylor Kistler and Citron 8 (Tom is Vice Pres of Lunar Transportation Inc., Walter from the American Institute of Aeronautics and Astronautics, Bob is an Aerospace engineer w/ a degree from UCal, Aerospace Research Information Center, September, http://www.aric.or.kr/treatise/journal/content.asp?idx=110398, 6-23-11, SRF)
Continuing innovation and technology development is one way a global leader nation defines itself. Both happen in war and can happen in peace, if we think like President Lincoln. Innovation adds new dimensions to technology and sometimes comes from unexpected avenues. Innovation and how to stimulate it plus finance it is the subject of this paper. The opportunities available to mankind in the exploration of the universe are bigger than the Louisiana Purchase, and space commerce generally brings innovation and reduces costs in a competitive marketplace. Public Private Partnerships (PPP) are one method of expanding the money available to develop the opportunities. President Lincoln started the Transcontinental Railroad during our most costly war and it accelerated the development of the American West. Space exploration is a milestone for our species of a magnitude and opportunities never before encountered. Lincoln chose to stimulate others to finance the transportation into the American West by leapfrogging into building a railroad to the Pacific. America must again innovate, leapfrog our technology and build the partnerships plus the hardware stimulated by innovation and private investment to come forward and fill in the "gaps" in government space budgets. Space exploration innovation must energize our American economic engine and to "be what we can be." We need to start the big projects that are not getting start by government space budgets alone. This innovation includes collecting energy in space for Earth use, developing trade routes beyond our home planet, joining nations to build projects, combining global government capabilities to solve climate problems and to use our resources in a peaceful manner, which is done everyday by global commerce. Society expects space tourism to produce low costs quickly, but entrepreneurs / financers need larger commercial markets on which bankers are comfortable. What are some examples of innovation that might impact our problems / solutions? Space Based Solar Power is perceived as so large and expensive everybody is scared to touch it for fear their budgets will be changed, yet it has become near term and very "GREEN" in its solution. Congress waits until problems are so large that massive solutions are forced instead of solving problems in a planned manner. Lunar bases are orders of magnitude more remote than bases on Earth, but lessons learned like the North Slope of Alaska can teach us about our first trade route beyond Earth including logistics and private financial development techniques. Within PPPs, government stretches space budgets, increases vehicle innovation without cost, with less cost to the taxpayers, and gains cost advantages of larger markets. This paper explores innovation and PPPs to bring governments and innovation together to stimulate financing to flourish in a world of dwindling resources. History will view lunar trade routes as a slow start after the Apollo landings in 1969, but the commerce possible from an evolving, affordable, two directional, sustainable trade route will definitely be a part of it, with at least one early transportation native financed privately to remain in operation after NASA moves on to explore the universe.
Federal investment is the only way to catalyze competition in the private sector

National Security Space Office 7 (The National Security Space Office is part of the DoD, 10-10, http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf , pg. 35, 6-24-11, SRF)

Finding: The SBSP Study Croup 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."

A/T Privates – Perm
Perm solves – public private partnerships
Lyall and Larsen 9 (Francis, Prof. of Public Law @U of Aberdeen, Paul, Prof. @Georgetown Law, Space Law, a treatise, pg. 272, SRF)
In the foreseeable future it does not seem likely that a single state would undertake such a massive project.130 In any event it would require complex financing and probably involve many national and international interests and stakeholders.1" More possibly an international organisation could serve the purpose. One model could be an international arrangement in which a number of slates might participate, the International Space Station being a relevant model.1'2 In such a scheme each nation participant might provide and own one or more of a network of fifteen to twenty solar power satellites in GSO location. Another potential model could be an international commercial co-operative bringing together governmental and commercial providers of electrical power. The International Telecommunication Satellite Organisation (INTELSAT) or the International Mobile Satellite Organisation (INMARSAT) prior to their respective privatisations shows how such an enterprise could work. Alternatively the SSPS could be organised as a private global trading company in which ownerships were distributed widely throughout the world. The SSPS might also be a public/private partnership like the European global navigation satellite system, Galileo.154 Were the SSPS to be owned and operated by a public/private partnership, it or elements of it are likely to be financed by banks or other financial institutions. These would probably take a security interest in the assets and register their financial interests in the SSPS satellites in the international registry of space assets to be established by the Space Asset Protocol to the UNIDROIT Convention on International Interests in Mobile Equipment."5 

Perm solves and CP fails-federal supervision key-this card has the only comparative analysis

Office of Technology Assessment 81 (“Solar Power Satellites,” August, http://www.nss.org/settlement/ssp/library/1981-OTA-SolarPowerSatellites.pdf, pg. 36, 6-24-11, SRF)

Government involvement. The arguments for Government financing and ownership would be that the high fronnt-end costs and high-risk long pay-back times inhibit private sector investment, and that lack of competition would necessitate Government ownership. Certain aspects of TVA or NASA could provide possible guidance for SPS ownership and operation. On the other hand, it can be argued that direct Government involvement is contrary to American preference for private enterprise, that centralized control would lead to inefficiencies, and that U.S. Government ownership would make military participation far more likely. Furthermore, it is feared that Government investment in SPS would drain resources from other energy technologies that need Federal support. A Government-chartered but privately owned and operated company similar to Comsat, or a regulated private monopoly such as AT&T, might be preferred. Since the United States is party to international law that requires national governments to bear the responsibility for space activities, even when carried out by nongovernmental entities, some degree of Federal supervision and involvement will be required in any case. 
A/T Privates – Fail
Privates fails-Costs, legal problems, and antitrust issues
Office of Technology Assessment 81 (“Solar Power Satellites,” August, http://www.nss.org/settlement/ssp/library/1981-OTA-SolarPowerSatellites.pdf, pg. 165-166, 6-24-11, SRF)

Agreements for joint financing and management by nationally based companies can provide extensive informal coordination across boundaries and facilitate the raising of capital on diverse financial markets. (See ch. 9, Financing, Ownership, and Control. ) Two major difficulties would face such an attempt. From the company's viewpoint the very high initial investments and the uncertain legal and regulatory constraints would inhibit commitment without government guarantees.  Many discussants have concluded that public sector fi​nancing would likely be essential for any SPS project, 'z From the state perspective, especial​ly outside the United States, there would be re​luctance to rely on private sector development and control of energy supplies, as well as potential antitrust problems (especially in the United States) caused by a concentration of companies.

A/T Privates – Energy Co-op

Private industries fail-can’t successfully collaborate with energy companies

National Security Space Office 7 (The National Security Space Office is part of the DoD, 10-10, http://spacesolarpower.files.wordpress.com/2007/11/final-sbsp-interim-assessment-release-01.pdf , pg. 26, 6-24-11, SRF)
A similar problem exists in the private sector. US space companies are used to small launch markets with the government as a primary customer and advocate, and do not have a developed business model or speak in a common language with the energy companies. The energy companies have adequate capital and understand their market, but do not understand the aerospace sector. One requires a demonstrated market, while the other requires a demonstrated technical capability. Without a trusted agent to mediate the collaboration and serve as an advocate for supportive policy, progress is likely to be slow. 

A/T Japan – Perm
US-Japan cooperation best—solves feasibility issues

Hashimoto 11 (Kozo, researcher, Research Institute for Sustainable Humanosphere, May, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5877096, accessed 6-25-11, CH)

The solar power satellite (SPS), Space Solar Power (SSP), or Space Based Solar Power (SBSP) attracts attention since they can send CO2 free clean energy 24 hours a day. However, SPS sends the energy by microwave. Frequency allocation is an important issue for SPS as well as WPT (wireless power transmission). ITU (international telecommunication union) activities on spectral management are an essential step for this purpose. We have contributed to ITU-R Question 210/1 entitled, Wireless power transmission. The present frequency allocations and interferences to existing services by SPS or WPT should be examined. International cooperation is essential in ITU. Issues related to frequencies for SPS and WPT and international activities will be reviewed.

A/T Japan – Launches Fail

Japanese SPS not feasible—even if they’re developing the technology now, actual launch would require international assistance

Hornyak 8 (Tim, correspondent, The Scientific American, 7/1, http://www.scientificamerican.com/article.cfm?id=farming-solar-energy-in-space, accessed 6-25-11, CH

The basic science is only part of the challenge. Testing both the microwave and laser systems will require gargantuan structures in space: thin-film condenser mirrors, solar panels and a microwave transmitter stretching for kilometers and weighing 10,000 metric tons, as well as a 100-unit laser array of 5,000 metric tons that would be 10 kilometers long. The ground-based microwave antenna would have to be two kilometers long.  The total project cost would be enormous—perhaps in the tens of billions of dollars—but Suzuki and his colleagues say they are not considering the price tag. “We can’t know whether this is feasible or not if we don’t have the basic technology first,” he says. “We’re aiming to produce stable, cheap power and hydrogen at a target price of 6.5 cents per kilowatt-hour.” That would be in line with conventional power generation costs of today and might make it more economically attractive. Given current technology, transporting large-scale structures into space may be feasible only through the cooperation of space agencies on different continents. Suzuki, though, says countries in the space race are trying to develop their technologies independently while the potential militarization of space grows. “If JAXA, NASA and the European Space Agency can work together, it would be best,” he adds. It all sounds like the prelude to a sci-fi saga. 

JAXA SPS still faces funding cuts and deflection issues

Schawrz 9 (Ariel, editor cleantechnica.com, Inhabitat, 9/1, http://inhabitat.com/japan-plans-21-billion-solar-space-post-to-power-294000-homes/, accessed 6-25-11, CH)

Mitsubishi and IHI are joining a research group containing 14 other countries to tackle the daunting task of getting Japan’s four square kilometer solar space station up and running in the next three decades. By 2015, the Japanese government hopes to test a small satellite decked out with solar panels that beams power through space and back to Earth.  There are still a number of hurdles to work through before space-based solar power becomes a reality though. Transportation of the solar panels into space is too expensive at the moment to be commercially viable, so Japan has to figure out a way to lower costs. Even if costs are lowered, solar stations will have to worry about damage from micrometeoroids and other flying objects. Still, space-based solar operates perfectly under all weather conditions, unlike Earth-based panels that are at the mercy of the clouds.

Japan can’t fund

Sato and Okada 9 (Shingeru and Yuji, reporters, Bloomberg, 9/31, http://www.bloomberg.com/apps/news?pid=newsarchive&sid=aF3XI.TvlsJk, accessed 6-26-11, CH)

Transporting panels to the solar station 36,000 kilometers above the earth’s surface will be prohibitively costly, so Japan has to figure out a way to slash expenses to make the solar station commercially viable, said Hiroshi Yoshida, Chief Executive Officer of Excalibur KK, a Tokyo-based space and defense-policy consulting company.  “These expenses need to be lowered to a hundredth of current estimates,” Yoshida said by phone from Tokyo.  The project to generate electricity in space and transmit it to earth may cost at least 2 trillion yen, said Koji Umehara, deputy director of space development and utilization at the science ministry. Launching a single rocket costs about 10 billion yen, he said.  “Humankind will some day need this technology, but it will take a long time before we use it,” Yoshida said. 

A/T Japan – Launches Fail
Japan can’t solve—multiple failures in launch

Fukada 1 (Takahiro, staff @ JapanTimes, Space Daily,1/31, http://www.spacedaily.com/news/ssp-01a.html, accessed 6-26-11, CH)
"Solar power generation in space can be realized only if the same amount of electricity can be generated at the same cost" as conventional means of power generation including construction costs, Nishimura said.  Japan started its space development programme in 1969 and has launched more than 30 rockets. But the programme has been blighted by a series of embarrassing failures.  Last November, the National Space Development Agency of Japan was forced to explode an H-2 rocket and satellite by remote control when it veered off course after lift-off.  In February 1998, a satellite was lost in space despite a successful separation from an H-2 rocket because it was released at the wrong altitude and sent into an elliptical orbit.  The H-2 is intended to be Japan's answer to Europe's Ariane commercial satellite launch vehicle.

Japanese satellites fail—history of accidents

Clark 11 (Stephen, Aerospace Engineer, Spaceflight Now, 4/22, http://www.spaceflightnow.com/news/n1104/22alos/, accessed 6-26-11, CH)
Japan's Advanced Land Observing Satellite, one of the world's foremost remote sensing platforms, inexplicably lost power Friday, likely ending its mission mapping Earth and monitoring natural disasters, according to the Japan Aerospace Exploration Agency. The spacecraft switched to a low-power mode around 7:30 a.m. Japan time Friday (2230 GMT Thursday), where the satellite's three observation instruments shut down to conserve electricity.  Telemetry indicated ALOS lost all power later Friday, according to JAXA.  "Since then, the power generation has been rapidly deteriorating, and we currently cannot confirm power generation," a JAXA press release said.  Nicknamed Daichi, the Japanese word for land, ALOS launched aboard an H-2A rocket Jan. 24, 2006. The satellite unfurled a 72-foot-long solar panel, the largest single deployable array on any Japanese spacecraft. It was designed to produce at least 4 kilowatts of power at the end of the satellite's life.  The ALOS mission was supposed to last at least three years, and the craft narrowly achieved JAXA's stated goal of five years of operations.  "JAXA is investigating the cause of this phenomenon while taking necessary measures," the statement said.  Two other electrical system failures have ended major Japanese satellite observation missions in the last 15 years.  The ALOS anomaly signature is similar to the failure of the Advanced Earth Observing Satellite 2, or ADEOS 2, which lost electricity in October 2003 and was never heard from again.  ADEOS 2 replaced another satellite that succumbed to structural damage on its solar panel less than a year after it launched. 
A/T Japan – No Soft Power
Japan not leading climate reduction

Moran 8 (Alan, Director of Deregulation, Institute of Public Affairs, http://www.ipa.org.au/publications/1447/japan-and-global-warming-policies, accessed 6-25-11, CH)

Japan has not sought prominence in the global climate policy debate. Its major corporations and their representative bodies are largely absent from the media debate except as offering general support. Its car firms have been in the forefront of promoting radical emission reductions but not from their own in-factory domestic energy usage viewpoint.    In terms of emission levels, Japan has seen increases since 1990. Per capita levels grew from 8.7 tonnes to 9.9 tonnes of CO2-e (compared to 16 tonnes for Australia). There has been a swing away from oil and gas to coal (which supplies 21 per cent of primary energy) and nuclear (having increased its primary energy share from 12 per cent to 15 per cent, some 30 per cent of electricity). Nuclear is a favoured approach by the government but is stalled partly due to a reactor having been damaged by an earthquake in July of this year and though this did not pose a threat it nonetheless caused concern. More important is the lack of sites - local opposition to nuclear is strong.

Japan won’t use its power to promote the environment

Fulbright Symposium  9 (6/12, http://www.jpf.go.jp/culcon/fulbright-culcon/dl/softpower_summary.pdf, accessed 6/25/11, CH)

Japan has many soft assets but they are not enough to become soft power. While  Japanese ideas could transform the world, Japan lacks the determination for this to  happen. Japanese development organizations such as JICA have played an important  non-military role in Japan’s efforts for the international community, but there is still a  lack of information dissemination; the stories and examples of JICA are not widely  shared as case studies at universities worldwide. Japan is also risk-averse. Another  factor constraining Japan’s soft power projection is the issue of history, particularly  with its Asian neighbors, on which greater care should be taken to avoid insensitive  statements.

A/T Wind Energy CP – Cost
Wind power is inefficient and does not effectively counter CO2 emissions.

Harding et al. 5 (Luke, John Vidal & Alok Jha, Staff The Guardian, Feb. 25 http://www.energybulletin.net/node/4527 AQB)
Wind farms are an expensive and inefficient way of generating sustainable energy, according to a study from Germany, the world's leading producer of wind energy.  The report, which may have ramifications for the UK's rapidly growing wind farm industry, concludes that instead of spending billions on building new wind turbines, the emphasis should be on making houses more energy efficient. Drawn up by the German government's energy agency, it says that wind farms prove a costly form of reducing greenhouse gases.  It costs €41-€77 (£28-£53) to avoid emitting a tonne of carbon dioxide by using wind energy, the report says.  The study is likely to feed the bitter debate on whether Britain should continue to emulate Germany and dramatically expand its wind farm programme. Germany has the largest number of wind farms in the world, producing more wind energy than Denmark, Spain and the US put together.  The UK's wind power movement is the fastest growing in the world, with up to £10bn expected to be invested in the next five years, attracting government subsidies of roughly £1bn.  But more than 100 national and local groups, led by some of Britain's most prominent environmentalists, including David Bellamy, Sir Crispin Tickell, and James Lovelock, have argued that wind power is inefficient, destroys the countryside and makes little difference to Britain's soaring carbon emissions.  "At last. This report confirms what we have been saying," said Angela Kelly, director of Country Guardian, an umbrella group for the anti-wind-power lobby. "Wind power is three times more expensive than conventional electricity. It is a scandalous waste of taxpayers' money."  The report comes when the British government is promoting wind power as a means of getting 10% of energy need from renewables by 2010. 
Tradeoff with economy and private sector make wind energy an inefficient alternative.

Loris 9 (Nicolas, The Heritage Foundation, Sept. 14, http://blog.heritage.org/2009/09/14/wind-power-an-expensive-and-inefficient-way-to-reduce-co2/ AQB)
But according to a new study from the Danish Centre for Political Studies (CEPOS), commissioned by the Institute for Energy Research, the road to increased wind power is less traveled for a reason. The study refutes the claim that Denmark generates 20 percent of its power from wind stating that its high intermittency not only leads to new challenges to balance the supply and demand of electricity, but also provides less electricity consumption than assumed. The new study says, “wind power has recently (2006) met as little as 5% of Denmark’s annual electricity consumption with an average over the last five years of 9.7%.” Furthermore, the wind energy Denmark exports to its northern neighbors, Sweden and Norway, does little to reduce carbon dioxide emissions because the energy it replaces is carbon neutral.   The study goes on to say that the only reason wind power exists in Denmark is “through substantial subsidies supporting the wind turbine owners. Exactly how the subsidies have been shared between land, wind turbine owners, labor, capital and its shareholders is opaque, but it is fair to assess that no Danish wind industry to speak of would exist if it had to compete on market terms.” But there’s a cost involved. When government spends more money, it necessarily diverts labor, capital and materials from the private sector. Just like promises are made in the United States about green jobs creation, the heavily subsidized Danish program created 28,400 jobs. But “this does not, however, constitute the net employment effect of the wind mill subsidy. In the long run, creating additional employment in one sector through subsidies will detract labor from other sectors, resulting in no increase in net employment but only in a shift from the non-subsidized sectors to the subsidized sector.” And because these resources are being diverted away from more productive uses (in terms of value added, the energy technology underperforms compared to industrial average), “Danish GDP is approximately $270 million lower than it would have been if the wind sector work force was employed elsewhere.” 
A/T Wind Energy CP – Cost
Europe proves that the cost and inefficiencies of wind energy don’t make wind power worth the promised offset of carbon emissions.

EHES 11 (Efficient Home Energy Saving, Energy research group, http://efficienthomeenergysaving.org/wind-power-is-unreliable/ AQB)
By now, almost everyone in the United States has heard about wind power, whether in a high school textbook or in recent news. The truth is, reducing greenhouse gases and reliance on fossil fuels is sweeping the nation. However, most are ignorant to the high costs and unreliability associated with wind power. In Europe, where they got a head start on us using wind power, wind power interests and production is declining due to the fact that it has simply proven to be an inefficient energy source. One look to the U.K.’s experiences with wind power show it is not our answer to renewable energy.  Europe’s wind infrastructure started with the U.K. Government’s Renewables Obligations Certificate, which offered financial incentives to power companies that built wind farms. However, this has turned into a huge price for consumers. In 2007 alone, electricity customers paid over one billion dollars to owners of wind farms.  The biggest problem with the wind farms is their inefficiency. Surely something powered by wind is “green,” right? Wrong. In fact, there is no way to avoid using natural gas when producing wind power. Not only does this increase the overall cost of wind power, but this also means that it offers much less of a reduction in carbon dioxide emissions when the natural gas used is factored in.  Data published by the U.K. Government in 2006 shows that the average wind turbine only operated at 27% efficiency. In fact, there were some cases where the efficiency was 7%. This means that on average, the maximum one wind turbine produced was only one fourth of its advertised output. This is a simple example of a bad return on an investment.  The U.K. definitely has the capability for producing wind farms along with factors like constant wind and plenty of space that would seem to be a great fit for wind power. Thus, if it has proven to be ineffective in Europe, it is easy to conclude that the same will go for the United States. Wind power is simply not the answer to gaining independence from natural gas. 

A/T Wind Energy CP – Power Grid
Wind farms disrupt power grids because of their distance and power fluctuations making them expensive and unreliable.

Harding et al. 5 (Luke, John Vidal & Alok Jha, Staff The Guardian, Feb. 25 http://www.energybulletin.net/node/4527 AQB)
The German report estimates that it will cost €1.1bn to link Germany's existing wind farms to the national grid if it is to meet its target of producing 20% of its electricity from renewable sources by 2015.  About 800 miles of cables will have to be laid or upgraded, and power plants will have to be replaced or adapted to cope with the large fluctuations in wind-derived energy. This programme will cost each German household €16 a year, it says.  "Wind energy is expensive. That's true. You can't dispute it," Stephan Kohler, the head of Germany's energy agency told the Guardian. "Conventional methods are cheaper. But you have to do both."  In the past 15 years Germany has constructed more than 15,000 turbines, half of them in the past five years. The number is due to double again by the end of the decade.  In November British and German ministers announced plans for cooperation on alternative energy development.  The 1,034 big turbines now running in Britain produce about 700MW of electricity - about as much as one conventional power station - but in the next seven years more than 7,000MW of generating power will be installed on 73 new farms.  Last year 22 onshore wind farms with a capacity of 475MW were built, but developers are increasingly moving to shallow water off the coasts. Altogether, 9,000MW of new wind power is planned to be installed by 2010, enough to meet the government's targets. Critics of wind energy in Germany said it would be cheaper and more environmentally efficient to insulate old houses or to renew existing power stations.  "The problem with wind farms is that you have to build them in places where you don't need electricity. The electricity then has to be moved somewhere else," Klaus Lippold, a Christian Democrat opposition MP, said.  "There is growing resistance in Germany to wind farms, not least because of the disastrous effect on our landscape." 
The grid isn’t prepared for different levels of power.

Piwko et al. 5 (Richard, principal consultant with GE Energy, Dale Osborn, transmission technical director for the

Midwest Independent System Operator, Robert Gramlich, policy director of the American Wind Energy Association, Gary Jordan principal consultant with GE Energy, David Hawkins, chair of the Western Electricity Coordinating Council, and Kevin Porter vice president and principal at Exeter Associates, December, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1524620 AQB)

Wind generators introduce new challenges due to their intermittent nature. The amount of power a wind generator can produce depends on the wind conditions at the time. Although wind generator output can be forecast a day in advance, forecast errors of 20–50% are not uncommon. These characteristics of wind generation increase the levels of variability and uncertainty in power grid operations. Transmission system planners are faced with a related set of challenges. Renewable portfolio standards (RPSs) that set minimum requirements for renewable energy are being adopted worldwide. In the United States, production tax credits are (sometimes) available to encourage development of new generating resources. As a result, new wind generation projects are numerous and increasing. Wind capacity in the United States is expected to exceed 9,000 MW in 2005, up from about 6,800 MW in 2004. New York State presently has about 50 MW of installed wind generation and over 4,000 MW of new projects in the queue—and this is not unique. Many of the best wind resources are remote from load centers or existing transmission corridors. In most areas with deregulated power markets, existing planning practices do not look ahead towards expanding the transmission grid to serve such resources. Individual wind projects cannot afford to pay for such major transmission expansion on their own, so the wind resources may remain stranded and undeveloped.
A/T Wind Energy CP - Fluctuations

Models for predicting wind are only good on a short term basis and are very expensive offsetting benefits of wind energy.

Zeineldin et al. 8 (H., Masdar Institute of Science and Technology, T.H.M. El-Fouly, E.F. El-Saadany, and  M.M.A. Salama, Department of Electrical and Computer Engineering, University of Waterloo, p. 84-85 http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=4694985 

AQB)

Wind resources provide a cheap and clean source of energy. However, unlike dispatchable central stations, the generated power depends on the available wind speeds. Therefore, there is a high uncertainty and variability in such type of generated power. Integrating wind facilities to power system networks presents a major challenge to power system operators. Such integration affects several power system related issues, including optimum power ﬂow, transmission congestion, power quality, system stability, system economics (including market clearing prices) and load dispatch [3]. The impacts of wind speed variability could be addressed by developing accurate wind speed models and prediction techniques [4, 5]. Information regarding future wind power generation depends mainly on the accuracy of the implemented prediction technique. During the last decades, several techniques have been utilised and developed for wind speed forecasting and wind power prediction. Among the developed models, auto regressive models, auto regressive moving average models and auto regression integrated moving average models [4, 6 – 8]. Artiﬁcial neural networkbased models have also been involved in hourly averaged wind speed forecasting such as Elman recurrent network, adaptive network based fuzzy inference system, radial basis function network and neural logic networks [8 – 12]. These models have been proved effective for short-term prediction (few hours ahead), but they require large set of historical data for their parameter estimation and model training (up to weeks of recorded data). Techniques, based on utilising the wind speed data from the neighbouring sites, have been proposed in [13 – 16]. These techniques require the usage of large sets of data from more than one site to achieve reasonable accuracy of prediction. The most advanced developed techniques are the physical models that use weather data with sophisticated meteorological for wind power predictions [17 – 19]. However, these models are very complicated and expensive. In addition, these models have been reported to be inefﬁcient for short-term prediction (few hours ahead, up to 6 h). Accuracy of wind forecasting techniques can be evaluated using several parameters. The most commonly used parameter is the mean absolute error (MAE) [20]. 
A/T Wind Energy CP – No Studies
No method for wind integration studies making results inaccurate and incompatible with others.

Potter et al. 7 (Cameron, Ph.D. from the University of Tasmania, Hugo A. Gil, postdoctoral researcher and lecturer at McGill University, Jim McCaa received his Ph.D. in Atmospheric Sciences from the University of Washington
WIND integration studies are vital to the smooth integration of wind with traditional power systems, yet the studies are still in development and industry standards have yet to be defined. In fact, there is not even a consensus on the general approaches that are taken in these studies. To highlight the disparities in approach, the integration studies carried out for various system operators and power administrations in North America will be investigated as a case study. This case study is chosen as it displays a good sample of a wide range of approaches and even though Europe is still clearly the leader in total windpower installation, the growth in North America is rapid.   In 2005 more than 2,400MW of wind energy turbines were installed in the United States alone [1] – this is by far the greatest annual installation of any country. Furthermore, the most recent expectations of wind energy installation in 2006 indicate that this record will be exceeded. The projected installation of wind energy for 2006 is 2,750MW [1]. In  addition to breaking growth records, the U.S.A. is also  breaking records regarding the magnitude of the wind farms  being installed; Florida Power and Light's Horse Hollow Wind  Energy Center in Texas is 735MW.   This rapid – and concentrated – development has caused concern for system operators and thus has led to a number of wind integration studies [2]-[8]. These studies employ a range C. W. Potter (e-mail: cameronwpotter@gmail.com or cpotter@3tiergroup.com), H. Gil (e-mail: hgil@3tiergroup.com) and J.  McCaa (e-mail: jmccaa@3tiergroup.com) are with 3TIER Inc., Seattle, Washington, 98121, U.S.A.  of techniques and each has met with some criticism, often  over the degree of optimism/pessimism towards integrating  large amounts of wind. However, throughout all of the studies there is a consistent need for reliable wind power data. 
Studies can only happen using past data for reference and there is no model for accurate acquisition of that either.

Potter et al. 7 (Cameron, Ph.D. from the University of Tasmania, Hugo A. Gil, postdoctoral researcher and lecturer at McGill University, Jim McCaa received his Ph.D. in Atmospheric Sciences from the University of Washington
To perform a useful integration study it is important to have  reliable wind power data. At present, the only way to  determine probable wind farm behaviour is through observing  what has happened in the past and assuming that future  behaviour will be similar. This approach is by no means  perfect, yet it is difficult to improve upon. Certain physical  phenomena establish the way that wind develops and localised  terrain features also play a large part in determining the intrahour characteristics of the wind, such as turbulence and  changes in speed [9]. The only way to determine the likely  wind patterns is through using past data. There are a number  of ways of obtaining accurate  wind data and transforming it  into accurate wind power data; unfortunately, neither the data  acquisition nor the data conversion is trivial.  The usual timescale for wind speed/power data is tenminute averages although one-minute data is used for  regulation analysis (secondary reserve deployment). Since the  regulation requirement is usually small for typical wind power  penetrations, utilities are now more concerned about tenminute to one-hour changes (step-changes) for load-following  requirements (tertiary reserve deployment) and multiple-hour  changes for ramping analysis and load pick-up or drop-off  correlation. These data are usually represented through  histograms that summarise time-series for one or multiple  years. Utilities are also concerned about the ‘outliers’ of those  histograms, which correspond to rare but large wind power  step changes that may impact the system reliability and the  way the contingency reserve capacity is scheduled, especially  for control areas with large wind power penetrations. 

A/T Wind Energy CP – Bats Turn
Increasing number of deaths of bats due to turbines – risks species in US as farms grow.

New Scientist 7 (Science News Resource, May 12, http://www.newscientist.com/article/dn11834 AQB)
Surveys at wind farms reveal a surprisingly high number of bat carcasses, the NRC reported on 3 May. Although the evidence is patchy, the council warns that wind farms might eventually have an impact on bat populations in the US. Two species - the hoary bat and the eastern red bat - suffer most, accounting for over 60 per cent of the 2500 kills recorded.  Bats are renowned for their aerial skills and it's not clear why they can't avoid the relatively slow-moving blades of wind turbines. The council suggests that high-frequency noise from the turbines' gears and blades could be disrupting the bats' echolocation systems. The problem also seems to be worse at wind farms on forested ridges, perhaps because more bats are attracted to such insect-rich places. 
Bats key to econ – Save up to 53 Billion dollars a year by eating insects including invasive species.

Berwyn 11 (Bill, Staff Summit Voice, April 3, http://summitcountyvoice.com/2011/04/03/bats-have-huge-value-for-agriculture-wild-ecosystems/ AQB)
SUMMIT COUNTY — As wildlife biologists study the alarming spread of a fungus that is wiping out bat populations in the eastern half of the country, other researchers say the economic costs of losing bats is enormous, potentially reaching at least $3 billion per year. Insectivorous bats are among the most overlooked economically important, non-domesticated animals in North America, according to an analysis published in this week’s Science magazine Policy Forum. “People often ask why we should care about bats,” said Paul Cryan, a U.S. Geological Survey research scientist and one of the study’s authors. “This analysis suggests that bats are saving us big bucks by gobbling up insects that eat or damage our crops. It is obviously beneficial that insectivorous bats are patrolling the skies at night above our fields and forests  —  these bats deserve help.” The scientists said there are strategies for addressing at least some of the threats to bat populations, but explained that those policies require public support, based on a more widespread understanding of crucial bats are to agriculture and wild ecosystems. “We hope that our analysis gets people thinking more about the value of bats and why their conservation is important,” said Gary McCracken, a University of Tennessee professor and co-author of the analysis. “The bottom line is that the natural pest-control services provided by bats save farmers a lot of money.” The value of the pest-control services to agriculture provided by bats in the U.S. alone range from a low of $3.7 billion to a high of $53 billion a year, estimated the study’s authors, scientists from the University of Pretoria (South Africa), USGS, University of Tennessee and Boston University.  They also warned that noticeable economic losses to North American agriculture could occur in the next 4 to 5 years as a result of emerging threats to bat populations. “Bats eat tremendous quantities of flying pest insects, so the loss of bats is likely to have long-term effects on agricultural and ecological systems,” said Justin Boyles, a researcher with the University of Pretoria and the lead author of the study. “Consequently, not only is the conservation of bats important for the well-being of ecosystems, but it is also in the best interest of national and international economies.” A single little brown bat, which has a body no bigger than an adult’s thumb, can eat 4 to 8 grams (the weight of about a grape or two) of insects each night, the authors wrote. Although this may not sound like much, it adds up  —  the loss of the one million bats in the Northeast has probably resulted in between 660 and 1320 metric tons of insects no longer being eaten each year by bats in the region. “Additionally, because the agricultural value of bats in the Northeast is small compared with other parts of the country, such losses could be even more substantial in the extensive agricultural regions in the Midwest and the Great Plains where wind-energy development is booming and the fungus responsible for white-nose syndrome was recently detected,” said Tom Kunz, a professor of ecology at Boston University, another co-author. 
A/T Nuclear Energy CP - Cost
The monetary and resource cost of nuclear power makes it ineffective and not viable to offset warming.

NIRS and WISE 5 (Nuclear Information and Resource Service and World Information Service on Energy, February, http://www.nirs.org/mononline/nukesclimatechangereport.pdf AQB)
If we were to decide to replace all electricity generated by burning fossil fuel with electricity from nuclear power today, there would be enough economically viable uranium to fuel the reactors for between 3 and 4 years. With the use of fast breeder reactors a closed cycle could be reached that would end the dependency on limited uranium resources. But despite huge investments and research over the last decades, breeder reactors have been a technological and economic failure.  Switching the entire world's electricity production to nuclear would still not solve the problem. Moreover, by diverting the world’s resources from sustainable energy production to nuclear power, it would only exacerbate the problem by diverting scare resources away from those technologies which offer real hope for addressing climate change. This is partly because the production of electricity is only one of many human activities that release greenhouse gases. Others include transport and heating, agriculture, the production of cement and deforestation. The CO2 released worldwide through electricity production accounts for only 9% of total annual human greenhouse gas emissions. 

A/T Nuclear Energy CP - Uranium

Uranium supplies and the cost of extracting more Uranium make Nuclear economically and environmentally ineffective.

NIRS and WISE 5 (Nuclear Information and Resource Service and World Information Service on Energy, February, http://www.nirs.org/mononline/nukesclimatechangereport.pdf AQB)
According to the most recent figures of the Nuclear Energy Agency (NEA) and the International Atomic Energy Agency (IAEA) on global uranium reserves, the total known recoverable reserves amount to 3,5 million tonnes: this refers to reasonably assured reserves and estimated additional reserves which can be extracted at a cost of less than $80/kg (NEA & IAEA, 2004). Given that the current use of uranium is in the order of 67,000 tonnes per year, this would give us enough uranium for about 50 years (WISE, 2003; NEA-IAEA, 2004; WNA, 2004c). Of course, the total reserves of uranium are much greater than this; NEA and IAEA estimate the total of all conventional reserves to be in the order of 14,4 million tonnes. But not only are these reserves very expensive to mine, and therefore not economically viable, the grades of usable uranium are too low for net electricity production. Large parts of the presently quoted reserves (about half) are marginal already. This is the case in Namibia, South Africa, Kazakhstan and with the Olympic Dam mine in Australia.  As pointed out by advocates of nuclear power, there are also vast amounts uranium in  unconventional sources. For example uranium is found in ocean water, but at a concentration of 0.0000002% (Storm van Leeuwen & Smith, 2004). The costs of extracting this uranium for use in nuclear power generation would be huge. Furthermore, the extraction and enrichment of this uranium would require more energy than could be produced with it.  If we replaced all electricity generated by burning fossil fuel with electricity from nuclear power today, there would be enough economically viable uranium to fuel the reactors for between 3 and 4 years (O'Rourke, 2004; Storm van Leeuwen & Smith, 2004). Even if we were to double world usage of nuclear energy, the life span of uranium reserves would be just 25 years. Therefore any potential benefits to the climate are extremely temporary. 

A/T Nuclear Energy CP - Waste

Problems with waste storage risk a massive health crisis if radiation is leaked.

Cohen 6 (Steven, Dir. of the Master of Public Administration Program in Environmental Science and Policy at Columbia University, Aug. 8, http://www.grist.org/article/cohen1 AQB)
Money is not the issue. We have the resources to build a nuclear-waste storage facility -- under the Nuclear Waste Policy Act, customers of nuclear-generated electricity have been paying a $0.001 per kilowatt-hour fee on their electric bills since 1983. Utilities pass the money into an account that has generated $24 billion over the years. Despite assurances that the proposed repository at Yucca Mountain in Nevada will last longer than the waste will be toxic, serious failings in storage technology and the risks of transportation have resulted in widespread opposition. Today, our nuclear waste goes into "spent fuel pools" at nuclear power plants like the one at Indian Point, just 35 miles north of New York City.  If the problem of detoxifying waste is beyond current technology -- which is why we need to store it for thousands of years -- what about the technology of power generation? The MIT study acknowledges that no power plant can be made risk-free. In reality, all technology carries risks. When we drive on an interstate highway, we face the risk of a crash. We accept the risk because it is relatively low, and because the effect of the risk is localized. A mistake in a nuclear power plant, however, can cause long-standing, widespread damage to people and ecosystems. Just ask the people who survived Chernobyl. The risk may be low, but the potential impact is high. 
We are running out of space – as spent fuel piles up in plants the risk of exposure increases.

UIS 93 (Uranium Institute Symposium, http://library.thinkquest.org/2763/Electricity/Generating/Nuclear.html# AQB)
During fission, very harmful radiation rays are released. The most harmful of which are gamma rays. When the human body is exposed to radiation, it can cause tumors and can do extreme damage to the reproductive organs. For this reason, problems associated with radioactivity can be passed on to the victim's children as well. That is why radioactive waste produced by nuclear power plants is so dangerous.  After about 18 months in a reactor, fission begins to slow down, and the uranium rods must be replaced. It takes about 2 months to remove the old rods and place in the new ones. The used-up uranium rods are stuck in containers which are placed in swimming-pool sized tanks of water. In these tanks, the old rods lose some of their radioactivity and begin to cool down. However, many nuclear power plants are now running into the problem of their water tanks getting full of the rods, and are in need of a permanent storage place.  Many scientists have argued about a long term storage for our nuclear waste. Many think the waste should be placed in concrete containers and buried far beneath the Earth's surface. Others say that some of the waste should be loaded into rockets and shot at the sun. Some countries have already decided on their plans. Canada is currently looking at a plan to bury their radioactive waste underneath the Canadian Shield. The United States has a plan to bury their waste underground in Nevada where some nuclear experiments and tests have already been conducted. So far, continuing debates have prevented much of anything from being done about nuclear waste. Unfortunatelly, after buried underground, the nuclear waste can take millions of years to decay. 
A/T Nuclear Energy CP - Warming 

Multiple steps of nuclear energy production actually require increased use of fossil fuels and doesn’t offset warming.

NIRS and WISE 5 (Nuclear Information and Resource Service and World Information Service on Energy, February, http://www.nirs.org/mononline/nukesclimatechangereport.pdf AQB)
Climate change is widely acknowledged as being one of the most pressing issues for the global community, including for NIRS/WISE and our allies. Climate change affects many aspects of the environment and society, including human health, ecosystems, agriculture and water supplies, local and global economies, sea levels and extreme weather events. However, many in the nuclear industry see climate change as a 'lever' by which to revitalize the fortunes of nuclear power. However, in various stages of the nuclear process huge amounts of energy are needed, much more than for less complex forms of electricity production. Most of this energy comes in the form of fossil fuels, and therefore nuclear power indirectly emits a relatively high amount of greenhouse gases. Emissions from the nuclear industry are strongly dependent on the percentage of uranium in the ores used to fuel the nuclear process, which is expected to decrease dramatically. Recent studies estimate that nuclear power production causes the emission of just 3 times fewer greenhouse gases than modern natural gas power stations.  To reduce the emissions of the public energy sector according to the targets of the Kyoto Protocol, 72 new medium sized nuclear plants would be required in the 15 current European nations. These would have to be built before the end of the first commitment period: 2008- 2012. Leaving aside the huge costs this would involve, it is unlikely that it is technically feasible to build so many new plants in such a short time, given that only 15 new reactors have been built in the last 20 years. In the U.S, as many as 1,000 new reactors would be required-- none have been successfully ordered since 1973. 

A/T Nuclear Energy CP - Terrorism DA

Terrorists will target the spent fuel containers which are not as protected causing a meltdown.

Berhens and Holt 5 (Carl and Mark, Specialists in Energy Policy Resources, Science, and Industry Division, “Nuclear Power Plants: Vulnerability to Terrorist Attack” p. 4-5 AQB)

Radioactive “spent” nuclear fuel — which is removed from the reactor core after it can no longer efficiently sustain a nuclear chain reaction — is stored in pools of water in the reactor building or in dry casks elsewhere on the plant grounds. Because both types of storage are located outside the reactor containment structure, particular concern has been raised about the vulnerability of spent fuel to attack by aircraft or other means.  The primary concern is whether terrorists could breach the thick concrete walls of a spent fuel pool and drain the cooling water, which could cause the spent fuel to overheat and catch fire. Critics of the nuclear industry have pointed to NRC studies that have found such fires possible, although unlikely. NRC contends that critics have overestimated the likely consequences of a spent fuel fire and underestimated the ability of plant operators to cool the spent fuel in a damaged pool.5 Spent fuel stored in dry casks does not rely on water for cooling, but concerns have been raised that terrorists could attempt to breach the casks and release radioactive material into the air. Spent fuel pools and dry cask storage facilities are subject to NRC security requirements. 

They would target radioactive iodine which kills faster and prevents the use of iodine pills.

Berhens and Holt 5 (Carl and Mark, Specialists in Energy Policy Resources, Science, and Industry Division, “Nuclear Power Plants: Vulnerability to Terrorist Attack” p. 1 AQB)

Another controversial issue regarding emergency response to a radioactive release from a nuclear power plant is the distribution of iodine pills. A significant component of an accidental or terrorist release from a nuclear reactor would be a radioactive form of iodine, which tends to concentrate in the thyroid gland of persons exposed to it. Taking a pill containing non-radioactive iodine before exposure would prevent absorption of the radioactive iodine. Emergency plans in many states include distribution of iodine pills to the population within the EPZ, which would protect from exposure to radioactive iodine, although giving no protection against other radioactive elements in the release. NRC in 2002 began providing iodine pills to states requesting them for populations within the 10-mile EPZ. 
A/T Nuclear Energy CP – Politics Link
Nuclear power is politically contentious – no one wants to be the next advocate of an energy source the public doubts

Cohen 6 (Steven, Dir. of the Master of Public Administration Program in Environmental Science and Policy at Columbia University, Aug. 8, http://www.grist.org/article/cohen1 AQB)

That leads to the politics. No one wants to host the nuclear-waste repository. No one wants a nuclear power plant next door. This is not an engineering or economic issue, but one of politics. In an increasingly crowded and interdependent world, people have grown more sensitive about questions of land-use development. Environmental justice has also reached the political stage, because the rich are better able to defend themselves against environmental insults than the poor. In the United States, local politics in many places has become the politics of land use and development. If we can't site Wal-Marts without a lengthy battle, why does anyone seriously think that we will be able to site the hundreds of new nuclear power plants that may be necessary to meet our energy needs without increasing greenhouse-gas emissions?  Moreover, why waste our time and effort on a so-called solution to climate change and high oil prices that has no real chance of gaining political traction? The largest impacts of global warming lie in the future, and are global in scope. But the problem of a nuclear accident would be comparatively local, and would potentially last for decades or centuries. The American political process is designed to respond to intense, local issues -- that is why constructing even one nuclear power plant is a non-starter. 

A/T Ground Solar Energy CP – Cost
Ground based solar is not economically viable – installation, maintenance and overall cost.

Business Week 8 (Business Magazine February 24, http://www.businessweek.com/investing/green_business/archives/2008/02/is_solar_photov.html AQB)
According to a new study by Severin Borenstein, a professor at the University of California, Berkeley’s Haas School of Business and director of the UC Energy Institute, current solar PV technology is not economic: “We are throwing money away by installing the current solar PV technology.” Such criticism are nothing new. In any rank ordering of the cost effectiveness of renewable technologies now being built, solar PV tops out as most expensive. Yet its proponents maintain that government subsidies are justified. The public money will speed the solar PV’s evolution and lower its price. This has happened. Improving economies of scale in manufacturing, lower installation costs, and chips which do a better job of converting more of the sun’s photons in electricity have dramatically solar PV costs.  Yet not by enough, or fast enough, says Borenstein in his January paper, “The Market Value and Cost of Solar Photovoltaic Electricity Product”. Borenstein found that, even after considering that the panels reduce greenhouse gases, their installation and operating costs still far outweigh their economic and social benefits. He asks then whether the subsidies would be better spent on basic R&D to improve solar PV technology rather than paying for more households and businesses to erect more subsidy-choming panels up on their roofs. “We need a major scientific breakthrough, and we won’t get it by putting panels up on houses,” he said in a statement.  Solar PV players are fighting back. “Borenstein’s recent paper on solar policy is predicated on a host of faulty assumptions that are simply out of touch with the success of solar market development in California and around the world,” said Julie Blunden a spokesperson at SunPower, the biggest installer of solar PV in the US, in a written response to the study. The industry has also grenerated millions of jobs and stabilizes the costs of electricity for those who use it. And to make the point, at the PiperJaffray solar investment conference in New York in February, SunPower announced it will cut installed solar system costs to meet equal retail prices by 2012.  For Borenstein, the fact remains that though good for the environment, solar PV just isn’t cutting it economically. His model even gives solar the benefit of the doubt, so to speak, by factoring in solar PV’s penchant to generate more power on hot, sunny afternoons, when the cost of power from the grid is highest. Using actual and simulated data from utilities Borenstein tallied up how such peak pricing can improve the economic case for PV panels. His conclusion: it helps, but not enough. Variable pricing boosts the value of solar PV power by up to 20%. Indeed, he explains, if utilties ran smarter — leaner, by producing less excess power all the time — solar’s incremental value could be even higher, say 30%-50%, making a stronger case for the technology.  All the same, Borenstein continues, a long-term cost analysis, including the net present value of power produced over the multi-decade lifespan of of a PV system, reveals how costly these systems are. Modeling a 10 kilowatt installation, including the cost of installation and operation, he found costs range from $86,000 to $91,000, while the value of the power produced ranges from $19,000 to $51,000. That’s a seriously negative ROI for those keeping score. Under more friendly terms, where power prices rise 5% a year and inflation is a calm 1% per annum, the cost of solar PV is still about 80% more than the value of the power it generates. Under more typical real-world scenarios, with higher interest rates and lower electricity cost increases, the price of a solar PV system today is 3x to 4x more than the benefits of the electricity it will produce over its lifetime.  Ok, then. But once carbon emissions have a price, won’t that make solar PV more competitive by making electricity from coal and gas more costly? Yes, but even then PV is only competitive when carbon is very, very expensive. Borenstein figures that at solar PV’s current prices, the cost of carbon would have to hit somewhere between $150 to $500 per ton to make the technology economic. 
Ground based solar is expensive due to residential installation and power grid concerns.

PSP 11 (Powered by Solar Panels Alt. Energy Researchers, http://poweredbysolarpanels.com/disadvantages-of-using-solar-energy/ AQB)
Although the advantages provided by solar energy are innumerable, we often ignore or are simply unaware of the disadvantages that solar energy offers. The first and foremost disadvantage of the solar energy is that of the heavy cost investment that is required to be made initially in order to harness the energy generated by the sun. The cost of solar energy equipments is high and therefore a large number of people are unable to install the solar energy systems or devices. In addition, it is a proven fact that the cost that is required to set up the solar energy equipments is far higher as compared to the other technologies of fossil fuels. The cost of the solar energy systems is high as the semi-conductor materials used to make or build these energy systems are highly expensive. Another factor that is responsible for the increased cost of solar energy is the low utility supplied electricity of the non-renewable sources of energy. However, with the increase in demand of electricity with the passing of each day, the cost of installing solar energy systems are becoming price-competitive. 
A/T Ground Solar Energy CP – Cost
Increase generation capabilities lead to bottlenecks and price fluctuations, which turns case
Leitner 2 (Dr. Arnold, Senior Consultant RDI Consulting PhD July http://www.nrel.gov/csp/pdfs/32160.pdf AQB)
Regulators and policy makers acknowledge that the transmission and distribution (T&D) system is a natural monopoly and does not lend itself to deregulation. However, the decoupling of T&D from generation has resulted in little incentive for utilities to add transmission capacity. Conversely, generators are reluctant to build or upgrade transmission lines, because their investment in electric lines may benefit their competitors just as much as themselves.2,3 Therefore, while load and generation have grown, transmission expansion has not kept up.4 Consequently, with more power on the lines and minimal line additions, transmission bottlenecks have developed which, in many parts of the country, have resulted in significant differences in regional prices during peak hours. 

A/T Hydroelectric Energy CP - Cost 

Uncertainty makes hydroelectric power a risky investment.

NERPA No Date (National Electric Power Regulatory Authority, “National Electric Power Regulatory Authority  MECHANISM FOR DETERMINATION OF TARIFF FOR HYDROPOWER PROJECTS” AQB) 

Conservative estimates show total hydroelectric potential in the country to be 45000 MW. This consists of all categories of hydropower plants, including storage-based, run of the river, high head and low head schemes in the mountainous regions, as well as on rivers and canals in the plains. The present installed hydroelectric capacity of 6,608 MW amounts to less than 15% of the identified potential.  The present shortage and future growth in electricity not only requires induction of new power plants in immediate terms but additional capacity is also needed over medium to long term horizon. Hydroelectric being a renewable form of energy is certainly recognized as one of the most attractive options for the future supply mix.  Due to their unique nature however, hydropower plants present a number of risks which may be seen as hurdles by the prospective investors to invest in hydropower plants relative to investing in other forms of electricity generation.  Cost uncertainty is one of such areas which may render National Electric Power Regulatory Authority (“NEPRA”) tariff determinations ineffective. While recognizing cost uncertainty as a genuine problem NEPRA in order to remove such ambiguities, has developed a mechanism (“Mechanism”) which provides for determination of tariff and subsequent adjustments at different stages of hydropower project development. In this respect three distinct stages have been identified when costs may differ. These costs are; Feasibility Level Costs EPC Level Costs Final Costs which shall be no later than the Commercial Operation Date (“COD”)  The Mechanism provides for NEPRA’s tariff determination based on costs at feasibility study stage and then at EPC stage, adjustable at COD to reflect those changes which have been permitted in the Mechanism.

Hydroelectric is costly and location dependent that mitigates offset of carbon emissions.

Sylvester 10 (E., Ezine Articles, http://ezinearticles.com/?Choosing-Between-Solar-and-Hydroelectric-Power&id=5360920 AQB)
Hydroelectric power is extremely different from solar power in that it uses the force of running water to generate electricity. These systems are set up near rivers or other water sources unlike solar systems, which may be mounted on rooftops. Here, a water wheel is turned by the flow of the river. In turn a turbine is rotated which generates the electricity needed. Like solar power, hydroelectric power needs special conditions to function. In this case, constant running water is necessary. Hydroelectric power, however, is additionally expensive compared to solar systems as the cost is based on landscape and the system itself.

A/T Hydroelectric Energy CP  - Regulations

Regulations make effective application impossible.

UCS 2 (Union of Concerned Scientists, Oct. 26, http://www.ucsusa.org/clean_energy/technology_and_impacts/impacts/environmental-impacts-of.html AQB)

Environmental regulations affect existing projects as well as new ones. For example, a series of large facilities on the Columbia River in Washington will probably be forced to reduce their peak output by 1,000 MW to save an endangered species of salmon. Salmon numbers have declined rapidly because the young are forced to make a long and arduous trip downstream through several power plants, risking death from turbine blades at each stage. To ease this trip, hydropower plants may be required to divert water around their turbines at those times of the year when the fish attempt the trip. And in New England and the Northwest, there is a growing popular movement to dismantle small hydropower plants in an attempt to restore native trout and salmon populations.  That environmental concerns would constrain hydropower development in the United States is perhaps ironic, since these plants produce no air pollution or greenhouse gases. Yet, as the salmon example makes clear, they affect the environment. The impact of very large dams is so great that there is almost no chance that any more will be built in the United States, although large projects continue to be pursued in Canada (the largest at James Bay in Quebec) and in many developing countries. The reservoirs created by such projects frequently inundate large areas of forest, farmland, wildlife habitats, scenic areas, and even towns. In addition, the dams can cause radical changes in river ecosystems both upstream and downstream. 

A/T Hydroelectric Energy CP - Peak Capacity

Hydroelectric has hit its peak ability of efficiency and potential.

UCS 2 (Union of Concerned Scientists, Oct. 26, http://www.ucsusa.org/clean_energy/technology_and_impacts/impacts/environmental-impacts-of.html AQB)

Small hydropower plants using reservoirs can cause similar types of damage, though obviously on a smaller scale. Some of the impacts on fish can be mitigated by installing "ladders" or other devices to allow fish to migrate over dams, and by maintaining minimum river-flow rates; screens can also be installed to keep fish away from turbine blades. In one case, flashing underwater lights placed in the Susquehanna River in Pennsylvania direct night-migrating American shad around turbines at a hydroelectric station. As environmental regulations have become more stringent, developing cost-effective mitigation measures such as these is essential.  Despite these efforts, however, hydropower is almost certainly approaching the limit of its potential in the United States. Although existing hydro facilities can be upgraded with more efficient turbines, other plants can be refurbished, and some new small plants can be added, the total capacity and annual generation from hydro will probably not increase by more than 10 to 20 percent and may decline over the long term because of increased demand on water resources for agriculture and drinking water, declining rainfall (perhaps caused by global warming), and efforts to protect or restore endangered fish and wildlife. 

A/T Hydrogen Energy CP – Too Long
Hydrogen not feasible till 2050. 

Squatriglia 8 (Chuck, San Francisco Chronicle, May 12 http://www.wired.com/cars/energy/news/2008/05/hydrogen?currentPage=2 AQB) 
Congress appropriated $283.5 million for the Hydrogen Fuel Initiative this year, bringing its investment to $1.16 billion since 2004. California's "Hydrogen Highway" may be floundering, but the Air Resources Board is handing out $7.7 million to build hydrogen stations even though the last three agencies to receive state funding gave it back.Many hurdles remain to be cleared before hydrogen is a viable source of energy -- not the least of which are making, storing and distributing it on a large scale. Meeting these challenges will require, in the words of several hydrogen proponents, a "Manhattan Project"-level of research and funding. And we're a long way from the hydrogen economy President Bush envisioned in his 2003 State of the Union.The transition has begun though, and California is leading the way even as it keeps relaxing the rule dictating how many electric and hydrogen vehicles automakers must build. There are 175 fuel cell vehicles in California and more coming. Honda will begin leasing its hydrogen-powered Clarity FCX this summer and General Motors will put its Equinox fuel cell vehicles in 100 driveways this year. Hyundai plans to begin mass-producing fuel cells cars in 2012, and GM -- which has invested more than $1 billion in hydrogen -- says it will have 1,000 vehicles on the road in California by 2014. But few people expect to see fuel cell vehicles in showrooms before 2020, and we won't see any large-scale benefit from them until 30 years after that. "2050 is when hydrogen might -- might -- have a significant impact," said John Heywood, director of the Sloan Automotive Laboratory at the Massachusetts Institute of Technology. The timeline has more to do with economics than science. There are roughly 240 million vehicles in America and about 16 million new vehicles sold each year. That means it takes about 15 years to turn over the fleet. But it takes even longer for new technologies to penetrate the market.
50 years until hydrogen can be used large scale. 
American Institute of Physics 5 (August 8, http://www.aip.org/fyi/2005/120.html AQB)
Subcommittee members at the July 20 hearing recognized that, as Energy Subcommittee Ranking Member Michael Honda (D-CA) stated, "hydrogen is not an energy source; it is an energy carrier," and more energy is required to produce hydrogen than can be retrieved from it. Depending on how it is produced, hydrogen fuel has the potential to eliminate both U.S. dependence on foreign oil or gas and greenhouse gas emissions. Members expressed disappointment, however, with estimates of the time it would take to achieve a hydrogen economy, and pressed for faster progress. "Fundamental science doesn't happen overnight," responded Douglas Faulkner, DOE's Acting Assistant Secretary for Energy Efficiency and Renewable Energy. John Heywood, Director of MIT's Sloan Automotive Laboratory, commented that achieving a hydrogen economy would take "longer than most people are willing to acknowledge," and estimated that it would be 40-50 years until hydrogen as a fuel would "have a noticeable impact." Therefore, he said, the federal government in the meantime should also be supporting near-term incremental changes and other alternative paths to a fossil fuel-free, greenhouse gas emission-free energy future. Echoed by other witnesses, George Crabtree, Director of Argonne National Laboratory's Materials Science Division, declared that "the enormous appeal of hydrogen...is matched by an equally enormous set of critical scientific and engineering challenges."

A/T Hydrogen Energy CP – Warming Turn
Hydrogen creates oil dependence

Lynn 3 (Barry, Senior Fellow at the New America Foundation, May, http://www.motherjones.com/news/outfront/2003/05/ma_375_01.html, AQB) 

The stakes in the current battle over hydrogen are high. Devoting the bulk of federal research funding to making hydrogen from fossil fuels rather than water will enable oil and gas companies to provide lower-priced hydrogen. That, in turn, means that pipelines built to transport hydrogen will stretch to, say, a BP gas field in Canada, rather than an independent wind farm in North Dakota. Even if the rest of the world switches to hydrogen manufactured from water, says Nicklas, "Americans may end up dependent on fossil fuels for generations." The administration's plans to manufacture hydrogen from fossil fuels could also contribute to global warming by leaving behind carbon dioxide. Oil and coal companies insist they will be able to "sequester" the carbon permanently by pumping it deep into the ocean or underground. But the doe calls such approaches "very high risk," and no one knows how much that would cost, how much other environmental disruption that might cause, or whether that would actually work. "Which path we take will have a huge effect one way or the other on the total amount of carbon pumped into the atmosphere over the next century," says James MacKenzie, a physicist with the World Resources Institute. Even if industry manages to safely contain the carbon left behind, the Bush administration's plan to extract hydrogen from fossil fuels will wind up wasting energy. John Heywood, director of MIT's Sloan Automotive Lab, says a system that extracts hydrogen from oil and natural gas and stores it in fuel cells would actually be no more energy efficient than America's present gasoline- based system. "If the hydrogen does not come from renewable sources," Heywood says, "then it is simply not worth doing, environmentally or economically."

Hydrogen would increase global warming

Behar 6 (Michael, Staff Popular Science, March 24, http://www.popsci.com/popsci/technology/generaltechnology/a7179aa138b84010vgnvcm1000004eecbccdrcrd.html, AQB) 
To calculate the effects a leaky infrastructure might have on our atmosphere, a team of researchers from the California Institute of Technology and the Jet Propulsion Laboratory in Pasadena, California, looked at statistics for accidental industrial hydrogen and natural gas leakage-estimated at 10 to 20 percent of total volume-and then predicted how much leakage might occur in an economy in which everything runs on hydrogen. Result: The amount of hydrogen in the atmosphere would be four to eight times as high as it is today. The Caltech study grossly overstated hydrogen leakage, says Assistant Secretary David Garman of the Department of Energy´s Office of Energy Efficiency and Renewable Energy. But whatever its volume, hydrogen added to the atmosphere will combine with oxygen to form water vapor, creating noctilucent clouds-those high, wispy tendrils you see at dawn and dusk. The increased cloud cover could accelerate global warming.

A/T Hydrogen Energy CP – Warming Turn
Increased use of hydrogen as energy source kills ozone. 

Caltech 3 (Media Relations, June 12th, http://mr.caltech.edu/media/Press_Releases/PR12405.html AQB)

According to conventional wisdom, hydrogen-fueled cars are environmentally friendly because they emit only water vapor -- a naturally abundant atmospheric gas. But leakage of the hydrogen gas that can fuel such cars could cause problems for the upper atmosphere, new research shows.  In an article appearing this week in the journal Science, researchers from the California Institute of Technology report that the leaked hydrogen gas that would inevitably result from a hydrogen economy, if it accumulates, could indirectly cause as much as a 10-percent decrease in atmospheric ozone. The researchers are physics research scientist Tracey Tromp, Assistant Professor of Geochemistry John Eiler, planetary science professor Yuk Yung, planetary science research scientist Run-Lie Shia, and Jet Propulsion Laboratory scientist Mark Allen.  If hydrogen were to replace fossil fuel entirely, the researchers estimate that 60 to 120 trillion grams of hydrogen would be released each year into the atmosphere, assuming a 10-to-20-percent loss rate due to leakage. This is four to eight times as much hydrogen as is currently released into the atmosphere by human activity, and would result in doubling or tripling of inputs to the atmosphere from all sources, natural or human.  Because molecular hydrogen freely moves up and mixes with stratospheric air, the result would be the creation of additional water at high altitudes and, consequently, an increased dampening of the stratosphere. This in turn would result in cooling of the lower stratosphere and disturbance of ozone chemistry, which depends on a chain of chemical reactions involving hydrochloric acid and chlorine nitrate on water ice.  The estimates of potential damage to stratospheric ozone levels are based on an atmospheric modeling program that tests the various scenarios that might result, depending on how much hydrogen ends up in the stratosphere from all sources, both natural and anthropogenic.

***Addons***

Electric Propulsion
Wireless power transmission from SBSP leads to efficient electric propulsion 

Jones 5/20 (Daniel, Sr. engineer @ AMSAA, earthspaceagency.org/space-articles/space-opinions/the-space-grid-sun-synchronous-orbiting-sbsp-satellites-with-equatorial-orbiting-reflector-satellites-for-earth-and-space-energy, 5/20/11, DA 6/23/11, OST)
WPT and it relation to space may be thought of as extending our two dimensional power transmission networks on the Earth (or other planets) into space or power collected in space is beamed back to the Earth (or other planets). Such a system could be used for a wide variety of applications. One such application would be providing large amounts of power for an electric space tug needed for an in-space transportation system. Electric propulsion has long been recognized for its benefits if there were a suitable energy source for the large amounts of power required by electric thrusters. Conventional prime power sources in space are massive relative to electric thrusters and must be accelerated along with the less massive parts of the vehicle. Further, they are expensive and costly to transport into space. In contrast, beamed microwave power uses the prime power sources on the Earth’s surface and therefore has a very low mass relative to other potential prime power sources in space, including chemical, nuclear and solar electric. The combination of WPT and electric thruster technology would make it possible to replace conventional chemical rocket propulsion for missions beyond low-Earth orbit with enormous economic and safety benefits.

SPS leads to electric propulsion reducing weight by 70 percent

Seffers 10 (George, Staff Writer Signal magazine, afcea.org/signal/articles/anmviewer.asp?a=2461&print=yes, December 2010, DA 6/24/11, OST)
PowerSat Corporation, a subsidiary of PowerSat International, which is based in Gibraltar, also has patented a novel spacecraft propellant system known as Solar Power Orbital Transfer. The system reportedly propels a spacecraft into geosynchronous orbit using electronic thrusters powered by the same solar array that later is used for wireless power transmission. That eliminates the need to use chemical propulsion and reduces satellite weight by nearly 70 percent, which in turn reduces launch costs. Using the orbital transfer system, satellites can be launched into low orbit via rockets, deploy their solar-powered electronic thrusters and then fly themselves into geosynchronous orbit. 

Electric propulsion key to mars and interplanetary travel

Schmidt & Kurtz 5  (Tonja German aerospace center & Monica Institut fur Raumfahrtsysteme, http://sgc.engin.umich.edu/erps/IEPC_2005/pdffiles/papers/219.pdf, 10/31, DA 6/25/11, OST)
Abstract: Continuous electric propulsion proved to be a very interesting alternative as primary propulsion for interplanetary missions. It is also a good alternative for reasonable piloted Mars missions with short total mission durations. Within this paper the required electric propulsion system parameters for piloted Mars missions are assessed with the main focus on the adequate specific impulse. It will be shown that electric propulsion systems with thrust levels of 100N and specific impulses of 3000 s already enable such missions. Potential electric propulsion concepts are investigated and compared. 

Space Junk/Asteroids
SPS key interstellar space exploration, asteroid deflection and the de orbiting of space junk

NSSO 7 (National Security Space Office, science.ksc.nasa.gov/shuttle/nexgen/Nexgen_Downloads/SBSPInterimAssesment0.1.pdf, October 10, DA 6/23/11, OST) 
The technology to beam power over long distances could lower application satellite weights and expand the envelope for Earth‐ and space‐based power beaming applications.   A truly developed Space‐Based Solar Power infrastructure would open up entirely new exploration and commercial possibilities, not only because of the access which will be discussed in the section on infrastructure, but because of the power available on orbit, which would enable concepts as diverse as comet / asteroid protection systems, de‐orbit of space debris, space‐to‐space power utilities, and beamed propulsion possibilities including far‐term concepts as a true interstellar probe such as Dr. Robert Forward’s StarWisp Concept. 

Colonization
SBSP leads to space exploration

Jones 5/20 (Daniel, Sr. engineer @ AMSAA, earthspaceagency.org/space-articles/space-opinions/the-space-grid-sun-synchronous-orbiting-sbsp-satellites-with-equatorial-orbiting-reflector-satellites-for-earth-and-space-energy, 5/20/11, DA 6/23/11, OST)
The development of an economically viable SBSP system is critical to the Earth’s future. WPT technology is also critical to supporting sustainable private and government space ventures, including space lift, space exploration and space development. This is an enabling technology that would greatly expand the need for space lift capability from small reusable launch vehicle for space maintenance to large expendable launch vehicles for deploying GW class SBSP satellites into orbit.

SPS leads to exploration and colonization

Jones 5/20 (Daniel, Sr. engineer @ AMSAA, earthspaceagency.org/space-articles/space-opinions/the-space-grid-sun-synchronous-orbiting-sbsp-satellites-with-equatorial-orbiting-reflector-satellites-for-earth-and-space-energy, 5/20/11, DA 6/23/11, OST)
The development of space-based WPT is important not just for space energy on Earth but also for the exploration and development of space. There are numerous potential uses for WPT in space, including powering ion drive spaceships, MagSails and providing power to planetary bases, factories and colonies. The Space Grid is a revolutionary concept that can improve the capabilities and lower the cost of other government and commercial space activities by providing low mass and therefore low cost solutions to space power.  Power generation is one of the crucial elements of space vehicles and of future infrastructures on planets and moons. The increased demand for power faces many constraints, in particular the sizing of the power generation system. The SPS Space Grid system is a candidate solution to deliver power to space vehicles or to elements on planetary surfaces. Beaming energy to spacecrafts could lower spacecraft mass and improve mission-economic potential. It promises a significant reduction in the cost of space transportation. 
SPS key to developing the infrastructure for colonization 

NSSO 7 (National Security Space Office, science.ksc.nasa.gov/shuttle/nexgen/Nexgen_Downloads/SBSPInterimAssesment0.1.pdf, October 10, DA 6/23/11, OST)
Moreover, as well as advancing SBSP realization, based on these flight experiments and demonstrations, a series of interim systems applications options can be identified also.     Some of the primary candidates for such interim applications include: • New classes of telecommunications satellites • High power space‐based radar systems • High‐efficiency, high‐power solar electric power and propulsion vehicles • Ground‐to‐ground wireless power transmission applications (on Earth and in Space, in locations such as the poles of the Moon). • Ground‐to‐air wireless power transmission (e.g., to airships and heavier‐than‐air aircraft.

Colonization
SSP development leads to improved propulsion and colonization

NRC 1 (Committee for the Assessment of NASA's Space Solar  Power Investment Strategy, Aeronautics and Space  Engineering Board, National Research Council The National Aeronautics and Space,  Laying the Foundation for Space Solar Power, P. 1, OST) 

Administration’s Space Solar Power (SSP) Exploratory Research and Technology (SERT) program1 was charged to develop technologies needed to provide cost-competitive ground baseload electrical power 2 from spacebased solar energy converters. In addition, during its 2- year tenure, the SERT program was also expected to provide a roadmap of research and technology investment to enhance other space, military, and commercial applications such as satellites operating with improved power supplies, free-flying technology platforms, space propulsion technology, and techniques for planetary surface exploration.    

SPS solves space exploration and colonization 
NRC 1 (Committee for the Assessment of NASA's Space Solar  Power Investment Strategy, Aeronautics and Space  Engineering Board, National Research Council The National Aeronautics and Space,  Laying the Foundation for Space Solar Power, P. 23, OST) 

Many SSP technologies have already been identified by NASA to enable science (Marzwell, 2000). Advanced space-based structures, including large apertures, large photovoltaic arrays, and space-rigidized aerobrake structures, are expected to be a secondary product of SSP research and development.  Laser-electric and solar-thermal propulsion and beamed energy power could be directly applicable to Earth-orbit and Mars-orbit missions as well as to future lunar activities.  SSP research and development can also improve active sensing technology utilized to map hidden surfaces of planets and asteroids, discover new planetary bodies, analyze atmospheric properties, perform surface imaging, and track resources such as ice and water.  Power beaming has application in space (Earth orbit, Mars orbit), as power from an orbit to a planetary surface, or in transportation (including laser sails and laser-thermal and laser-electric propulsion).  SSP can also be utilized as an inexpensive, abundant power source for conventional orbital science.  Several specific applications are being pursued by NASA in these areas.
SPS key to Starwisp interstellar travel

Forward 86 (Robert Senior Scientist Hughes Research Laboratories, transorbital.net/Library/D001_AxA, August, DA 6/24/11, OST)
Because of its very small mass, the beamed power level needed to drive a minimal Starwisp is about that planned for the microwave power output of a solar power satellite. Thus, if power satellites are constructed in the next few decades, they could be used to launch a squadron of Starwisp probes to the nearer stars during their checkout phase. Once the Starwisp probes have found interesting planets, then we can visit those planets using another form of beamed power propulsion, called laser sail propulsion. Although microwave beams can only be used to "push" a robotic spacecraft away from the solar system, if we go to laser wavelengths, then it is possible to design a beamed power propulsion system that can use laser beams from the solar system to send a starship to the nearer stars, and then bring the starship and its crew back home. 

Satellites
SPS key to satellites 

NSSO 7 (National Security Space Office, science.ksc.nasa.gov/shuttle/nexgen/Nexgen_Downloads/SBSPInterimAssesment0.1.pdf, October 10, DA 6/23/11, OST) 
Several applications are possible.  For instance, beamed power in space may be useful in reducing the size, weight, and drag of satellites in a constellation by lowering the size of their on‐board solar panels and weight of their power and battery systems.  Beaming power for in‐space propulsion purposes may have similar requirements if high electric power is required, but far different requirements if being used for rapid thermal expansion of propellants. 
Cheaper satellites for NOAA key to solve hurricanes and warming

Morello 5/20 (Lauren, Writer Scientific American, scientificamerican.com/article.cfm?id=as-big-hurricane-season-looms-noaa-chief-calls-satellite-cuts-disaster,5/20/2011, DA 6/25/11, OST)
The agency had sought $910 million this year for its Joint Polar Satellite System (JPSS), which will provide data for weather forecasts, search-and-rescue operations and climate change research. But Congress approved just $382 million for the program.  NOAA says it has enough money to launch the first JPSS satellite in October. But the agency says this year's budget shortfall will force it to delay the launch of the program's second orbiter by 14 to 18 months, beyond the expected lifetime of the first satellite. The likely result is a gap in crucial weather and climate data (ClimateWire, May 4).  "Satellites are a must-have when it comes to detecting and tracking dangerous tropical weather. Not having satellites and their capabilities could spell disaster," Lubchenco said yesterday. "NOAA's satellites underpin hurricane forecasts by providing meteorological data over vast areas where we don't have other means of information."  The information those satellites collect is also key to understanding climate change -- an unpopular topic on Capitol Hill -- but the agency has downplayed that aspect as it presses lawmakers for more cash.
Satellites good- laundry list 

Morello 5/20 (Lauren, Writer Scientific American, scientificamerican.com/article.cfm?id=as-big-hurricane-season-looms-noaa-chief-calls-satellite-cuts-disaster,5/20/2011, DA 6/25/11, OST)
"Funding JPSS is a national preparedness issue," Christine McEntee, executive director of the American Geophysical Union, said in a statement yesterday. "A gap in satellite coverage could jeopardize everything from agriculture and aviation safety, to the oil and gas industry, to wildfire response and other search and rescue operations. 

Satellites
Hurricanes destroy the economy

Valasquez 6/3 (Juan Carlos, Civil engineer, juankvelasquez.blogspot.com/2011/06/how-hurricanes-affect-economy-of-united.html, 2011, DA 6/25/11,OST)
Every year when the winter is coming, some states in USA are in stage of emergency by a hurricane that hurts their city that destroys all that is his way. The USA years ago was hurt by tree of the most powerful hurricanes of the history that are Katrina, Wilma and Rita. This hurricane affects the economy of the country with property damage, unemployment and oil industries. Every year, hurricanes destroy homes and property. Only one hurricane causes millions of dollars in damage to housing and other buildings. Many of these structures finish completely demolished so they will have to be cleaned up and them rebuilt that is and extremely costly process because take time and money. After the damage of buildings becomes the unemployment that is the effect of the many office and industries that the hurricane demolished, so the people who worked at businesses that are destroyed or even temporally shut down. Unemployment also hurt the local economy because they will not spend in the same way and this lack of spending can also lead to even more businesses closing and make more unemployment. The oil industries are included in the way of hurricanes, sometimes destroy oil rigs, refineries and pipe lines. Oil companies will them have to partially halt production and make repairs and the result is higher prices for gas and fuel and the increased of price affect the costs of many good and services they used every day. The amount of damage hurricanes causes negative effects on the US economy. The number of annual hurricanes is on the rise and will be more damage each year. 
Cheaper Sats lead to future SPS 

Jones 10 (Danny Royce, Engineer @ MegaWatt Solar, earthspaceagency.org/space-articles/space-analysis/sbsp-economics-and-why-we-have-no-chickens, October 31, DA 6/25/11)

The primary challenge for space solar power towers is economics. Over half the cost of current SBSP systems is associated with launch costs. To reduce launch costs the size of the SBSP system must be reduced. In order for SBSP concepts to become an economically viable source of clean energy, it is necessary to lower the SPS satellite’s mass and size to the point that it can be launched into working orbit with currently available commercial launch vehicles – and without requiring any on-orbit astronaut assembly or unnecessary infrastructure. This is only possible by designing a smaller, yet more efficient, SPS system that would operate in an orbit closer to Earth. 
