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***SOLVENCY
1nc --- Solvency: Tech Barriers
Plan is all hype – its impossible

The Space Review 10, Monday, June 7, 2010, (Dwayne A. Day, Blinded by the light, http://www.thespacereview.com/article/1641/1)

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

Txchnologist 4/4/11, “Space Race: Will Space-Based Solar Take Off?” online

It’s not an unheard-of idea: Government and private industry have been doing something similar for decades with communications satellites.

“The science of space-based solar power is done. We know how to do it,” said U.S. Air Force Colonel M.V. “Coyote” Smith, who is one of the military’s leading authorities on the idea. “The question is, can we do it commercially at an affordable price?”

Smith directed a 2007 study for the National Security Space Office (it is now known as the Department of Defense Executive Agent for Space), which concluded that the U.S. government should facilitate the creation of space-based solar power and become an early tester of the technology.

Smith concedes that space-based power requires researchers to make progress on technological challenges that have not yielded in decades. The cost of lifting thousands of kilograms of equipment into orbit makes space solar almost prohibitively expensive right off the bat. In 2008, it cost about $21,000 to launch a kilogram of payload into space, though the price has dropped steadily and space solar enthusiasts point to innovations by space entrepreneurs like Elon Musk and Richard Branson as evidence that prices will drop.

1nc --- Solvency: Can’t Launch
Can’t launch the satellite --- no transportation

Nansen, 95 - led the Boeing team of engineers in the Satellite Power System Concept Development and Evaluation Program for the Department of Energy and NASA, and President Solar Space Industries (Ralph, Sun Power, http://www.nss.org/settlement/ssp/sunpower/sunpower09.html)

It is the initial development cost that presents the problem. The cost of developing the technology for the solar power satellite as a power plant is not so much a problem, but rather the infrastructure to launch and assemble it. Much of the infrastructure is unique because it will be located in a remote site. To date there has been no need for a transportation system capable of launching solar power satellites, so it does not yet exist. This is the single greatest impediment to the development of solar power satellites. In the past, costs of this nature were funded by government investment, such as the funding of the railroads as they moved west across the nation. It is not unreasonable for the government to fund the development cost of the required infrastructure as a national investment in our future. The magnitude of the development for the necessary infrastructure, beyond what is being developed by the Space Station, would be considerably less than the Saturn/Apollo lunar landing program.
1nc --- Solvency: Status Quo Solves

Status Quo Solves:

a) Japan can do the plan

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

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

b) China will develop SSP

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

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

XT --- Tech Barriers/Costly

SSP costs too much, takes too long to develop and fails
Bansal 4/13/11 (Gaurav, “The Good, the bad and the ugly: Space based solar energy,” http://www.ecofriend.com/entry/the-good-the-bad-and-the-ugly-space-based-solar-energy/, 6/23/11, NBM)

The Bad 1.High costs and long gestation period: Development cost for solar panels of that magnitude would be very large and will also take long time to manufacture as even the first space-based solar project passed California State also has gestation period of 7 long years. Similarly, costs to operationalize even a single large panel is very high, which makes it even more difficult for poor nations to do so. such pilot project by Japan also even runs into more than 20 billions of dollars even before operationalization. 2. Satellite traffic will increase: A large number of such projects can lead to overcrowding of space in the geosynchronous orbit. This may lead to a mishap like the one collision that happened between the Iridium Satellite LLC-operated satellite and the Russian Cosmos-2251 military satellite occurred at about 485 miles above the Russian Arctic on Feb, 2009. The Ugly 1.Potential damage to Atmosphere: Till now microwave and other transmission methods that are adopted for all over the world are for communication and broadcast purposes only. However, for energy transmission, the wavelength has to very high which can be potentially dangerous to our atmosphere and will increase the risk of leukemia and cancer among humans. Suggested concentration and intensity of such microwaves at their center would be of 23 mW/cm2 and at periphery would be 1 mW/cm2 , which compares to the current United States Occupational Safety and Health Act (OSHA) workplace exposure limits for microwaves. Similarly very high frequency used for such long distance propagation can be very dangerous and may lead to increase in radioactivity in earth’s environment. 2.Laser beam penetration: Transmission of energy through atmosphere has not yet been done at a large scale and its successful commercial utilization is still under question. The ionosphere, the electrically charged portion of the atmosphere, will be a significant barrier to transmission. 
Too many tech barriers

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

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

Despite this early interim review success, there are still many more questions that must be answered before a full-scale commercial development decision can be made. It is proposed that in the spirit of the original collaborative SBSP Study Group charter, that this interim report becomes a living document to collect, summarize, and recommend on the evolution of SBSP. The positive indicators observed to surround SBSP by this review team suggest that it would be in the US Government’s and the nation’s interest to sponsor an immediate proof-of-concept demonstration project and a formally funded, follow-on architecture study conducted in full collaboration with industry and willing international partners. The purpose of a follow-on study will be to definitively rather than speculatively answer the question of whether all of the barriers to SBSP development can be retired within the next four decades and to create an actionable business case and construction effort roadmap that will lead to the installation of utility-grade SBSP electric power plants. Considering the development timescales that are involved, and the exponential growth of population and resource pressures within that same strategic period, it is imperative that this work for “drilling up” vs. drilling down for energy security begins immediately.
XT --- Tech Barriers/Costly
SSP is not technologically feasible or effective and won’t be for 30 years

Fan et. al 11 (William, Harold Martin, James Wu, Brian Mok, “SPACE BASED SOLAR POWER,” http://www.pickar.caltech.edu/e103/Final%20Exams/Space%20Based%20Solar%20Power.pdf, 6/24/11. NBM)

While hard to estimate, we believe currently that SBSP is not feasible for the next 30 years. There must first be a large decrease in launch costs, and significant adoption of solar technology before SBSP would be a plausible large scale energy source. Efficiency levels are still not yet at a level where the large added cost of a space launch can justify SBSP. Furthermore, the difficulties in large scale wireless energy transmission is paramount, and have large scale demonstrations have not yet occurred over significant distances. We have also not yet seen a large boom in large scale wireless energy transmission that would allow us to project an efficiency trend for this technology. We conclude that it is still too early for SBSP, barring any large scale technological disruptions within the next 30 years. 

Sending into space is difficult, we have no experience, and SSP efficiency is poor

SFF6 --- Space Frontier Foundation 6 (“About Space-Based Solar Power,” http://spacesolarpower.wordpress.com/about/ 6/24/11, NBM)

Space-based solar power also has three major drawbacks. First, despite fifty years of spacefaring experience, getting to space is still hard and expensive. It costs thousands of dollars per pound to lift anything into space from Earth. Second, we have no experience assembling and sustaining objects on orbit of the scale that space-based solar power will require. Some designs suggest systems that are literally several square kilometers in size. Finally, although the efficiencies of collecting power on orbit are many times greater than what can be done on the surface of the Earth, there are significant power losses in converting raw solar energy into electricity to feed a broadcast system on orbit, during transmission to Earth receivers, and from the receiver into terrestrial power grids. Some calculations suggest space solar power can deliver only ten percent of the original collected power. 

XT --- Tech Barriers/Costly

Here’s more proof - even drastic advances in technology aren’t enough

NRC 1, (Committee for the Assessment of NASA's Space Solar Power Investment Strategy, Aeronautics and Space Engineering Board, National Research Council, “Laying the Foundation for Space Solar Power: An Assessment of NASA's Space Solar Power Investment Strategy” National Academies Press 10-30-01)

As stated above, improvements in PV solar array technology alone will not enable SSP to be economically competitive with terrestrial utility electricity, even if the solar array were free and theoretical efficiency and mass performance levels were obtained. The committee believes that the greatest challenge for the SSP program is to develop more realistic and accurate system cost and performance models, including theoretical solar array, power management and distribution (PMAD), thermal control, and wireless transmission cost and performance parameters, that will allow the launch cost to be realistically quantified. The issue is not the future cost of PV solar array technology, because one day the terrestrial PV industry will reduce costs to a point competitive with utility electricity, but the cost to place the array in orbit. Considering the paramount challenge in technology development required for other SSP disciplines, and the approximate $200–$300 million invested annually in space and terrestrial PV development worldwide, the SSP program should make minimal investment in current PV technologies. It is important to note that there is actually little difference between space and terrestrial PV technologies. There is virtually no difference in the electrically active part of the PV cell that controls conversion efficiency, called the p/n junction. The only difference lies in packaging of the cell, a technology that requires no significant new development. Also, a more thorough trade study must be conducted to rule solar dynamic heat engines for power generation in or out.  The option of using solar dynamic heat engines in the SERT program was briefly discussed; however, a comprehensive trade study has not been conducted. Solar dynamic options are presently 3–4 times heavier than conventional PV arrays, 20 W/kg versus 60–80 W/kg, respectively. Also, current solar dynamic options are roughly 10 times more expensive than PV arrays, $5,000/W versus $500/W, respectively. These data, along with the additional concern that solar dynamic requires very high solar concentration ratios and, hence, extremely accurate pointing of very large solar collectors, indicate that it may not be a good choice for SSP. Recommended Priority for Investment Considering the paramount challenge of reducing SSP power generation system mass to several orders of magnitude less than today’s PV solar array systems, concepts other than conventional crystalline PV, thin-film PV, or solar dynamic concepts need to be developed. Even if SSP PV-based solar array were free, the theoretical specific power for conventional PV arrays of 1,000 W/kg would result in a cost-prohibitive launch requirement. Revolutionary breakthroughs are required in solar-to-electric power generation technology offering system-specific power in the range of 2,500–10,000 W/kg. Considering the small SSP investment in PV solar array technology today (<$2 million) compared with the large national and international PV technology investment of more than $200–$300 million annually, the committee recommends that the SSP effort focus future investments on revolutionary high-risk, high-payoff solar-to-electric approaches that could result in system specific powers in excess of 2,500 W/kg. At present, SERT is not working on such a strategy. The U.S. government’s Small Business Innovation Research program could be one efficient avenue for exploring such high-payoff, high-risk technologies. Recommendation 3–2–1: The SSP program should focus future investment in solar power generation solely on next-generation, revolutionary, high payoff, high-risk concepts.

Prior space solar projects prove the technology will fail

Spencer, 8  (Roy, “Reality Deniers”, National Review, 1/15, lexis)

And now the space-based solar power crowd has returned. These "experts" point to the increase in efficiency that could be achieved by putting solar collectors in Earth's orbit and beaming the energy down to the ground.

And indeed you probably could get several times the amount of energy from a solar collector in space versus on the ground. Too bad it would be insanely expensive.  You might have heard of the problems NASA has had with relatively tiny solar collectors attached to the Space Station and Space Telescope. Now imagine putting a one-square mile collector in space. Even if we could get such a thing designed, built, launched, and working, it would replace only 1 of the 1,000 one-gigawatt plants I mentioned earlier that the U.S. alone needs.

XT --- No Launcher

Lack of space launch services inhibit space solar power

Mankins ‘08 - president of the Space Power Association, and former Manager, Advanced Concepts Studies, Office of Space Flight  at NASA (John, Ad Astra, “Inexhaustible Energy from Orbit” Spring 2008, pg. 20, http://www.nss.org/adastra/AdAstra-SBSP-2008.pdf)

A major barrier to all space endeavors also applies to space solar power, and that is affordable access to space. This barrier is one of compelling importance. The problem of space access includes both low-cost and highly-reliable Earth-to-orbit transportation, and in-space transportation. (Fortunately, one of the key ingredients in overcoming this barrier is having a market that requires many flights. It’s hard to imagine how air travel between continents would be affordable if the aircraft were used once or twice per year rather than once or twice per day!) Advances that drive down the cost of space operations present significant hurdles, too. These hurdles involve a range of capabilities, most of which have never been demonstrated in space—but all of which are entirely taken for granted here on Earth. The kinds of capabilities in question include the highly-autonomous assembly of large structures, the deployment and integration of modular electronic systems, refueling, and repair and maintenance. (The key ingredient is to perform such operations without large numbers of operators and sustaining engineers on Earth—which drive the high cost of contemporary space operations.) 

Even if a launcher is viable, it’s too expensive 
Mankins, 8 - president of the Space Power Association, and former Manager, Advanced Concepts Studies, Office of Space Flight  at NASA (John, Ad Astra, “Inexhaustible Energy from Orbit” Spring 2008, pg. 20, http://www.nss.org/adastra/AdAstra-SBSP-2008.pdf)

Lower-Cost Space Access. Space launch is a well-known and clas- sic case of the “chicken-and-egg” problem, and one that has provenextremely hard to overcome. For many concepts, very low recurring costs per pound of payload can be achieved only with high launch rates (so that the cost of fixed initial investments and annual overhead costs can be spread across many launches). Achieving high launch rates depends upon the actual revenue-generating traffic to be carried, which depends significantly on earlier investments in space-utilizing enterprises (for example, investments related to in-space manufacturing capacity). And, as a result, increased investments in space-utilizing enterprises (government or commercial) will depend upon the prior existence of assured availability of reliable launch services at the lower prices. 

So, in order to make space solar power possible, what has to be done about space transportation? In the case of conventional transportation infrastructures, low cost has always been achieved through reuse of vehicles and the deployment of general-purpose infrastructures that can be used many times by multiple customers, such as canals, rail- ways, roads, and airports. It is hard to imagine how automobiles, air- craft, ships, or any other modern transportation system might somehow be produced so cheaply that the transport could somehow be “dispos- able” after each use. In order for space solar power systems to be eco- nomically viable, reusable Earth-to-orbit launchers will be essential. In-space transportation advances are also needed. In-space trans- portation systems must be very fuel-efficient. Also, transport hardware costs must be dramatically reduced through the development of reus- able, rather than expendable, systems. Finally, the personnel costs for the transport infrastructure must be drastically reduced: the system must be largely autonomous, involving neither “marching armies” of operators or maintenance engineers. 
SPS is too big to deploy

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

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

XT --- Status Quo Solves
China is developing SSP now

Ji, et al, ’10, Gao Ji, Hou Xinbin, and Wang Li, China Academy of Space Technology, Winter 2010, (Office Journal of Space Communication, Issue 16: China SPS Strategy and Schedule, Solar Power Satellites Research in China, http://spacejournal.ohio.edu/issue16/ji.html)

In its long-term vision, the responsibility for ensuring China's food safety for its huge population, meeting its international obligations for environmental protection and providing the structure for its energy needs have determined that the direction of future development of low-carbon energy sources cannot be to sacrifice the "inner" earth. Thus, the state has decided that power coming from outside of the earth, such as solar power and development of other space energy resources, is to be China's future direction. Space based solar power (SBSP), and the development of solar power satellites (SPS) to facilitate renewable energy production, is one of the "outside" approaches currently under development in China. Based on China's future vision for energy development, this paper will present why SPS development is important for China. A brief introduction to China's SPS project is given.

***ENERGY ADV
1nc --- Energy Advantage

1 --- Long timeframe to solving energy needs
Foust 8 - editor of the Space Review (Jeff, “Energy vs. space”, The Space Review, 7/14, http://www.thespacereview.com/article/1169/1)

Another common response, of course, is to cite the promise of space solar power (SSP). And, indeed, SSP could go a long way towards solving the nation’s energy woes—in theory. The problem is that even supporters of SSP acknowledge turning that theory into reality is still decades away, assuming that technological and financial obstacles can be overcome: little comfort for those feeling pain at the pump today. Moreover, others are less sanguine about SSP’s prospects (see “Knights in shining armor”, The Space Review, June 9, 2008).

2 --- No scenario for conflict --- resources are infinite–we’ll never run out

Geddes 4 (Marc, Writer and Libertarian Analyst, “The Monster Non-Socialist Faq”, February 12, http://solohq.com/War/MonsterFAQ.shtml)

Answer: A significant disruption to supplies of critical resources can cause temporary problems, but in a free market, if resources start to become scarce, prices rise, leading to a search of substitutes and improved conservation efforts. The pool of resources is not fixed, because human ingenuity can find substitutes or new sources of resources. Supplies of most raw materials have been increasing throughout the 20th century, and the cost has been falling (See the entry on Natural resources). For instance, between 1950 and 1970, bauxite (aluminium source) reserves increased by 279 per cent, copper by 179 per cent, chromite (chromium source) by 675 per cent, and tin reserves by 10 per cent. In 1973 experts predicted oil reserves stood at around 700 billion barrels, yet by 1988 total oil reserves had actually increased to 900 billion barrels. Production of certain kinds of resources such as fossil fuels may finally be beginning to peak but there are renewable energy sources in development which can serve as substitutes. Simplistic thermodynamic analysis of energy production is misleading, because it's not the quantities of energy used or produced that determine economic value, but the utility, or usefulness if that energy to humans. If energy is being used more efficiently you don't need as much of it, and some forms of energy are more valuable than others- for instance kinetic energy in the form of wind power is less valuable than the same quantity of latent energy in the form of oil. Solar power is a virtually inexhaustible supply of new energy for stationary sources and the hydrogen fuel cell can serve for transportation in place of fossil fuels. Developing these technologies costs money, so to avoid resource shortages a good economy is essential. Libertarian capitalism is the system which generates wealth the fastest.

Technology will always increase resource availability

Simon ’96 Julian, Former Prof of Business Administration at University of Maryland and Fmr Senior Fellow at CATO, “The Ultimate Resource 2”, p. 30-31

The most important elements in raw-material price trends have been (1) the rate of movement from richer to poorer ores and mining locations, that is, the phenomenon of "exhaustion"; and (2) the continued development of technology, which has more than made up for exhaustion. Is the rate of development of such new technology slowing up? To the contrary: the pace of development of new technology seems to be increasing. Hence, if the past differs from the future, the bias is likely to be in the direction of understating the rate at which technology will develop, and therefore under-estimating the rate at which costs will fall. The fall in the costs of natural resources, decade after decade and century after century, should shake us free from the idea that scarcity must increase sometime. And please notice that current prices do not mislead us about future scarcities. If there is reason to judge that the cost of obtaining a certain re-source in the future will be much greater than it is now, speculators will hoard that material to obtain the higher future price, thereby raising the present price. So current price is our best measure of both current and future scarcity (more about this later).

XT --- No Resource Crunch/No Resource Conflict
Resource substitution and innovation solve

Krautkraemer 2005  [Jeffrey, Professor at University of Hawaii, Economics of Natural Resource Scarcity: the State of the Debate, April, Resources for the Future, www.rff.org/Documents/RFF-DP-05-14.pdf]

The ability to substitute capital for a natural resource, then, is a critical question in the current scarcity and growth debate. It is relatively easy to find examples where capital can substitute for the use of a natural resource. For example, insulation and thermal pane windows reduce the energy needed to maintain indoor temperatures. The redesign of products like milk and beverage containers that allows the same services to be obtained with less material input can be seen to substitute human capital services for plastic and aluminum. New technologies can replace one resource with another more abundant resource, as fiber optics have replaced copper for telecommunications. The mix of goods produced in the economy can shift from more to less resource intensive commodities. The energy used to produce one dollar of gross domestic product was reduced by almost one-half in the United States between 1949 and 2000, with most of that reduction coming after 1970, although total energy use tripled as population doubled and per-capita GDP increased (Energy Information Agency 2002). World primary energy use per dollar of GDP has declined by more than 25% since 1970 (Smith 2002) and at an annual rate of 1.7% during the 1990s (Darmstadter 2002). The use of materials per unit of GDP has declined about one-third since 1970 (Wernick et al. 1996). 

Price signals solve 

Simon ’96 Julian, Former Prof of Business Administration at University of Maryland and Fmr Senior Fellow at CATO, “The Ultimate Resource 2”, p. 30-31

A second difficulty with material-technical forecasts stems from an important property of natural resource extraction. A small change in the price of a mineral generally makes a very big difference in the potential supplies that are economically available–that is, profitable to extract. Yet many forecasts based on physical principles are limited to supplies of the resource available at current prices and current technology. Given that the most promising lodes will always be mined first, this approach inevitably suggests a rapid exhaustion of “reserves” even though the long-term trend is decreasing scarcity because of the added incentive to find new lodes and invent better methods of extraction.

XT --- No Resource Crunch: Tech Solves
We can’t run out of solutions–discoveries always beget further questions that are always solved

Simon ’96 Julian Simon, Former Professor of Business Administration at the University of Maryland and Former Senior Fellow at the CATO Institute, “The Ultimate Resource 2”, 1996, p. 405-406

Some ask: can we know that there will be discoveries of new materials and of productivity-enhancing techniques in the future? Behind the question lies the implicit belief that the production of new technology does not follow predict-able patterns of the same sort as the patterns of production of other products such as cheese and opera. But there seems to me no warrant for belief in such a difference, either in logic or in empirical experience. When we add more capital and labor, we get more cheese; we have no logical assurance of this, but such has been our experience, and therefore we are prepared to rely upon it. The same is true concerning knowledge about how to increase the yield of grain, cows, milk, and cheese from given amounts of capital and labor. If you pay engineers to find ways to solve a general enough problem—for example, how to milk cows faster, or with less labor—the engineers predictably will do so. There may well be diminishing returns to additional inventive effort spent on the same problem, just as there are diminishing returns to the use of fertilizer and labor on a given farm in a given year. But as entirely new forms of technology arise and are brought to bear on the old problems, the old diminishing-returns functions then no longer apply. The willingness of businesses to pay engineers and other inventors to look for new discoveries attests to the predictability of returns to inventive effort. To obtain a more intimate feeling for the process, one may ask a scientist or engineer whether she expects her current research project to produce results with greater probability than if she simply sat in the middle of the forest reading a detective novel; the trained effort the engineer applies has a much greater likelihood of producing useful information—and indeed, the very in-formation that is expected in advance—than does untrained noneffort. This is as predictable in the aggregate as the fact that cows will produce milk, and that machines and workers will turn the milk into cheese. Therefore, to depend upon the fact that technical developments will continue to occur in the future—if we continue to devote human and other resources to research—is as reasonable as it is to depend upon any other production process in our economy or civilization. One cannot prove logically that technical development will continue in the future. But neither can one so prove that capital and labor and milk will continue to produce cheese, or that the sun will come up tomorrow As I see it, the only likely limit upon the production of new knowledge about resources is the occurrence of new problems; without unsolved problems there will be no solutions. But here we have a built-in insurance policy: if our ultimate interest is resource availability, and if availability should diminish, that automatically supplies an unsolved problem, which then leads to the production of new knowledge, not necessarily immediately or without short-run disruption, but in the long run.

XT --- No Resource Crunch --- AT: Peak Oil

Peak oil theory wrong—six reasons

Hossein-zadeh 8 – Professor of Economics, Drake (Ismael, 6/25, Are they really oil wars?, http://www.atimes.com/atimes/Global_Economy/JF25Dj05.html)

Peak Oil theory is based on a number of assumptions and omissions that make it less than reliable. To begin with, it discounts or disregards the fact that energy-saving technologies have drastically improved (and will continue to further improve) the efficiency of oil consumption. Evidence shows that, for example, "over a period of five years (1994-99), US GDP expanded over 20% while oil usage rose by only 9%. Before the 1973 oil shock, the ratio was about one to one." [4]

Second, Peak Oil theory pays scant attention to the drastically enabling new technologies that have made (and will continue to make) possible discovery and extraction of oil reserves that were inaccessible only a short time ago. One of the results of the more efficient means of research and development has been a far higher success rate in finding new oil fields. The success rate has risen in 20 years from less than 70% to over 80%. Computers have helped to reduce the number of dry holes. Horizontal drilling has boosted extraction. Another important development has been deep-water offshore drilling, which the new technologies now permit. Good examples are the North Sea, the Gulf of Mexico, and more recently, the promising offshore oil fields of West Africa. [5]

Third, Peak Oil theory also pays short shrift to what is sometimes called non-conventional oil. These include Canada's giant reserves of extra-heavy bitumen that can be processed to produce conventional oil. Although this was originally considered cost inefficient, experts working in this area now claim that they have brought down the cost from over US$20 a barrel to $8 per barrel. Similar developments are taking place in Venezuela. It is thanks to developments like these that since 1970, world oil reserves have more than doubled, despite the extraction of hundreds of millions of barrels. [6]

Fourth, Peak Oil thesis pays insufficient attention to energy sources other than oil. These include solar, wind, non-food bio-fuel, and nuclear energies. They also include natural gas. Gas is now about 25% of energy demand worldwide. It is estimated that by 2050 it will be the main source of energy in the world. A number of American, European, and Japanese firms are investing heavily in developing fuel cells for cars and other vehicles that would significantly reduce gasoline consumption. [7]

Fifth, proponents of Peak Oil tend to exaggerate the impact of the increased oil demand coming from China and India on both the amount and the price of oil in global markets. The alleged disparity between supply and demand is said to be due to the rapidly growing demand coming from China and India. But that rapid growth in demand is largely offset by a number of counterbalancing factors. These include slower growth in US demand due to its slower economic growth, efficient energy utilization in industrially advanced countries, and increases in oil production by members of the Organization of Petroleum Exporting Countries, Russia, and others.

Finally, and perhaps more importantly, claims of "peaked and dwindling" oil are refuted by the available facts and figures on global oil supply. Statistical evidence shows that there is absolutely no supply-demand imbalance in global oil markets. Contrary to the claims of the proponents of Peak Oil and champions of war and militarism, the current oil price shocks are a direct consequence of the destabilizing wars and geopolitical insecurity in the Middle East, not oil shortages. These include not only the wars in Iraq and Afghanistan, but also the threat of a looming war against Iran. The record of soaring oil prices shows that anytime there is a renewed US military threat against Iran, fuel prices move up several notches. 

XT --- No Resource Crunch --- AT: Peak Oil
New discoveries will triple reserves – new technology makes it cost effective

CERA 06 – Cambridge Energy Research Associates (“Peak Oil Theory – “World Running Out of Oil Soon” – Is Faulty; Could Distort Policy & Energy Debate”, 11/14, http://www.cera.com/aspx/cda/public1/news/pressReleases/pressReleaseDetails.aspx?CID=8444)

In contrast to a widely discussed theory that world oil production will soon reach a peak and go into sharp decline, a new analysis of the subject by Cambridge Energy Research Associates (CERA) finds that the remaining global oil resource base is actually 3.74 trillion barrels -- three times as large as the 1.2 trillion barrels estimated by the theory’s proponents -- and that the “peak oil” argument is based on faulty analysis which could, if accepted, distort critical policy and investment decisions and cloud the debate over the energy future.

“The global resource base of conventional and unconventional oils, including historical production of 1.08 trillion barrels and yet-to-be-produced resources, is 4.82 trillion barrels and likely to grow,” CERA Director of Oil Industry Activity Peter M. Jackson writes in Why the Peak Oil Theory Falls Down: Myths, Legends, and the Future of Oil Resources.  The CERA projection is based on the firm’s analysis of fields currently in production and those yet-to-be produced or discovered.

“The ‘peak oil’ theory causes confusion and can lead to inappropriate actions and turn attention away from the real issues,” Jackson observes.  “Oil is too critical to the global economy to allow fear to replace careful analysis about the very real challenges with delivering liquid fuels to meet the needs of growing economies.  This is a very important debate, and as such it deserves a rational and measured discourse.”

“This is the fifth time that the world is said to be running out of oil,” says CERA Chairman Daniel Yergin.  “Each time -- whether it was the ‘gasoline famine’ at the end of WWI or the ‘permanent shortage’ of the 1970s -- technology and the opening of new frontier areas has banished the specter of decline.  There’s no reason to think that technology is finished this time.”

No oil shortage- it’s an industry myth to encourage high prices

Connor, 08 (Steve, The Independent, “Oil shortage a myth, says industry insider”, 6/9, http://www.independent.co.uk/environment/climate-change/oil-shortage-a-myth-says-industry-insider-842778.html)

There is more than twice as much oil in the ground as major producers say, according to a former industry adviser who claims there is widespread misunderstanding of the way proven reserves are calculated.

Although it is widely assumed that the world has reached a point where oil production has peaked and proven reserves have sunk to roughly half of original amounts, this idea is based on flawed thinking, said Richard Pike, a former oil industry man who is now chief executive of the Royal Society of Chemistry.
Current estimates suggest there are 1,200 billion barrels of proven global reserves, but the industry's internal figures suggest this amounts to less than half of what actually exists.

The misconception has helped boost oil prices to an all-time high, sending jitters through the market and prompting calls for oil-producing nations to increase supply to push down costs.

Flying into Japan for a summit two days after prices reached a record $139 a barrel, energy ministers from the G8 countries yesterday discussed an action plan to ease the crisis.

Explaining why the published estimates of proven global reserves are less than half the true amount, Dr Pike said there was anecdotal evidence that big oil producers were glad to go along with under-reporting of proven reserves to help maintain oil's high price. "Part of the oil industry is perfectly familiar with the way oil reserves are underestimated, but the decision makers in both the companies and the countries are not exposed to the reasons why proven oil reserves are bigger than they are said to be," he said.

Dr Pike's assessment does not include unexplored oilfields, those yet to be discovered or those deemed too uneconomic to exploit.

XT --- No Resource Crunch --- AT: Peak Coal
Tons of coal reserves

Auer 7 (Josef, Deutsche Bank Research, "Technology to clean up coal for the post-oil era", 2-6, http://www.dbresearch.com/PROD/DBR_INTERNET_DE-PROD/PROD0000000000205736.pdf

One advantage of coal is that it offers the greatest range of global reserves among the fossil fuels. The “static range”, i.e. the quotient of current reserves to annual output, came to over 212 years for lignite at the start of 2006, and 153 years for hard coal. By contrast, the ranges for oil (42 years) and natural gas (63 years) are much smaller. The reserves findings alone point to a relatively high performance capability for coal. Experience tells us, though, that the ranges represent only a snapshot of the situation, since the numerator and the denominator vary over time owing to techno logical progress, new finds, price changes and growth of global demand. If the conventional and non-conventional resources are added to the reserves, the ranges increase. However, while this then boosts the ranges for oil and natural gas to only 120 and 200 years, respective- ly, the range for brown coal extends to 1,300 years and hard coal to around 1,000 years. The figures for the fossil-based hydrocarbons oil and natural gas, in particular, suggest that supply is secure when in fact it is not, for it is scarcely likely that non-conventional re- sources can be activated technologically and economically in the foreseeable future. Not only the large proven reserves and potential resources among the fossil fuels argue for an even greater role for coal in the coming decades and centuries. The generally global distribution of coal deposits is also a point in its favour.

Coal prices plunging 

Business Line, 09 (“Corporate Cement Majors Post Better Than Expected Profit Growth”, L/N)

from BUSINESS LINE, May 01, 2009 BL Research Bureau After reporting profit declines for two quarters in a row, cement majors ACC, UltraTech Cement and Ambuja Cements have returned to growth in the March quarter, with results that were above market expectations.  An over 60 per cent decline in international coal prices which trimmed fuel cost, consumption growth of close to 9 per cent and the ensuing price increases of Rs 10-15 per bag helped the companies return to growth in the March quarter.

It’s a trend ---- China proves

Xinhua, 08 (“Outlook for China's coal industry gloomy in 2009”, L/N)

The declining trend of domestic coal price was not radically changed despite of the 4-trillion financial aid of Chinese government. With expanding world economic crises and sharply sliding coal demand in downstream industries, a gloomy outlook is predicted for China's coal industry in 2009.    The surplus of domestic coal supply and sluggishness in downstream demand further decrease the coal price. Since Oct., the price for power coal has dropped by 50 percent.    Besides, the coal price is also closely related to the international oil price. According to statistics, the coal price at Newcastle Harbour has declined by 60 percent from the peak of 190 US dollars per ton in July to 76.09 US dollars per ton at the beginning of December.    The plunging coal price has trapped purchasing contract negotiations between coal enterprises and power generators into great embarrassment.    The National Development and Reform Commission of China has changed the description of domestic coal supply from "balanced" to "relaxed", which suggests a general coal oversupply in Chinese market.    Meanwhile, the policy adjustment also brought negative impact to coal industry. The added value tax charged on coal enterprises has been raised to 16 percent from 13 percent, which would impose great pressure on the operation performance. Besides, the coal resource tax is likely to be charged according to value for about 10 percent rather than volume. The above two parts would approximately increase the coal production cost by 50 yuan per ton.    Under the present circumstance of relatively relaxed coal supply in domestic market, coal enterprises may have to face difficulties in cost transfer. 

XT --- No Resource Crunch --- AT: Gas Peak
No gas peak

WSJ, 09 (Ben Casselman, “U.S. Gas Fields Go From Bust to Boom”, http://online.wsj.com/article/SB124104549891270585.html)

A massive natural-gas discovery here in northern Louisiana heralds a big shift in the nation's energy landscape. After an era of declining production, the U.S. is now swimming in natural gas.    Even conservative estimates suggest the Louisiana discovery -- known as the Haynesville Shale, for the dense rock formation that contains the gas -- could hold some 200 trillion cubic feet of natural gas. That's the equivalent of 33 billion barrels of oil, or 18 years' worth of current U.S. oil production. Some industry executives think the field could be several times that size.    "There's no dry hole here," says Joan Dunlap, vice president of Petrohawk Energy Corp., standing beside a drilling rig near a former Shreveport amusement park.    Huge new fields also have been found in Texas, Arkansas and Pennsylvania. One industry-backed study estimates the U.S. has more than 2,200 trillion cubic feet of gas waiting to be pumped, enough to satisfy nearly 100 years of current U.S. natural-gas demand.    The discoveries have spurred energy experts and policy makers to start looking to natural gas in their pursuit of a wide range of goals: easing the impact of energy-price spikes, reducing dependence on foreign oil, lowering "greenhouse gas" emissions and speeding the transition to renewable fuels.    A climate-change bill being pushed by President Barack Obama could boost reliance on natural gas. The bill, which could emerge from the House Energy and Commerce Committee in May, is expected to set aggressive targets for reducing emissions of carbon dioxide, the most prevalent man-made greenhouse gas.    Meeting such goals would require quickly moving away from coal-fired power plants, which account for substantial carbon emissions. President Obama wants the U.S. to rely more on renewable energy such as wind and solar power, but those technologies aren't ready to shoulder more than a fraction of the nation's energy burden. Advocates for natural gas argue that the fuel, which is cleaner than coal, would be a logical quick fix. In addition, billionaire energy investor T. Boone Pickens has been touting natural gas as an alternative to gasoline and diesel for cars and trucks.    "The availability of natural-gas generation enables us to be much more courageous in charting a transition to a low-carbon economy," says Jason Grumet, executive director of the National Commission on Energy Policy, who was a senior adviser to President Obama during the campaign.    Just three years ago, the conventional wisdom was that U.S. natural-gas production was facing permanent decline. U.S. policy makers were resigned to the idea that the country would have to rely more on foreign imports to supply the fuel that heats half of American homes, generates one-fifth of the nation's electricity, and is a key component in plastics, chemicals and fertilizer.    But new technologies and a drilling boom have helped production rise 11% in the past two years. Now there's a glut, which has driven prices down to a six-year low and prompted producers to temporarily cut back drilling and search for new demand.    The natural-gas discoveries come as oil has become harder to find and more expensive to produce. The U.S. is increasingly reliant on supplies imported from the Middle East and other politically unstable regions. In contrast, 98% of the natural gas consumed in the U.S. is produced in North America.    Coal remains plentiful in the U.S., but is likely to face new restrictions. To produce the same amount of energy, burning gas emits about half as much carbon dioxide as burning coal.    Natural gas has never played more than a supporting role in the nation's energy supply. Crude oil, refined into gasoline or diesel, fuels nearly all U.S. cars or trucks. Coal is the dominant fuel for generating electricity.    Natural-gas production in the U.S. peaked in the early 1970s, then fell for a decade due to weak prices and declining gas fields in Texas, Louisiana and elsewhere. Production bounced back in the 1990s with the discovery of new fields in New Mexico and Wyoming, but by 2002, output was falling again -- this time, most experts thought, for good. Believing the U.S. would soon need to import liquefied natural gas from overseas, companies such as ConocoPhillips, El Paso Corp. and Cheniere Energy Inc. spent billions on terminals, pipelines and storage facilities.    The supply fears drove up prices, which spurred innovation. Oil-and-gas companies had known for decades that there was gas trapped in shale, a nonporous rock common in much of the U.S. but considered too dense to produce much gas.    In the 1980s, Texas oilman George Mitchell began trying to produce gas from a formation near Fort Worth, Texas, known as the Barnett Shale. He pumped millions of gallons of water at high pressure down the well, cracking open the rock and allowing gas to flow to the surface.    Oklahoma City-based Devon Energy Corp. bought Mr. Mitchell's company in 2002. It combined his methods with a technique for drilling straight down to gas-bearing rock, then turning horizontally to stay within the formation. Devon's first horizontal wells produced about three times as much gas as traditional vertical wells.    The development of the Barnett Shale almost single-handedly reversed the decline in U.S. natural-gas production. Last year, the Barnett produced four billion cubic feet of gas a day, making it the largest field in the U.S. Other companies such as Newfield Exploration Co., Southwestern Energy Co. and Range Resources Corp. found shale fields across the U.S.
***WARMING ADV
1nc --- Warming Adv: No Warming
No warming 

Beisner 10 — former associate professor of interdisciplinary studies in economics, government, and public policy, Covenant. PhD, University of St. Andrews (Calvin, Forget Global Warming Mini Ice Age May Be on Its Way, 12 January 2010, http://www.rightsidenews.com/201001128144/energy-and-environment/forget-global-warming-mini-ice-age-may-be-on-its-way.html, AMiles) Note – graph omitted 

The UK's MailOnline did just that this week under the headline The mini ice age starts here. Lead paragraph? "The bitter winter afflicting much of the Northern Hemisphere is only the start of a global trend towards cooler weather that is likely to last for 20 or 30 years, say some of the world's most eminent climate scientists." Right. MailOnline reporter David Rose doesn't call them "the world's leading climate skeptics." He calls them "some of the world's most eminent climate scientists"--and he goes on to cite "Mojib Latif, a leading member of the UN's Intergovernmental Panel on Climate Change (IPCC)," "Anastasios Tsonis, head of the University of Wisconsin Atmospheric Sciences Group," and "William Gray, emeritus Professor of Atmospheric Sciences at Colorado State University." Contrary to fears of inexorably diminishing Arctic sea ice, Rose cites the U.S. National Snow and Ice Data Center as reporting that "Arctic summer sea ice has increased by 409,000 square miles, or 26 per cent, since 2007." Though snow's been unusual for most of the southern half of the United Kingdom in recent decades, the Mail published the accompanying satellite photo of Great Britain during the recent cold snap. The island is essentially all covered with snow. Rose reported record lows as far south as Cuba--something I can attest to, living near Miami in south Florida, where we experienced sub-freezing weather over the weekend. He quoted Tsonis as saying that last week 56% of the United States was covered by snow--something that hasn't happened in several decades. And the "'Arctic oscillation'--a weather pattern that sees the development of huge 'blocking' areas of high pressure in northern latitudes, driving polar winds far to the south . . . is at its strongest for at least 60 years. As a result, the jetstream--the high-altitude wind that circles the globe from west to east and normally pushes a series of wet but mild Atlantic lows across Britain--is currently running not over the English Channel but the Strait of Gibraltar." Consequently, most of the Northern Hemisphere is much colder this winter than it's been in decades--and the Southern Hemisphere is cooler, too. According to Rose, Latif, Tsonis, and other scientists attribute the cold shift primarily to a shift in the world's dominant ocean circulations--the Pacific Decadal Oscillation and the Atlantic Multidecadal Oscillation--from a warm phase to a cool phase, something that happens about every 20 to 30 years. "The scientists' predictions also undermine the standard climate computer models, which assert that the warming of the Earth since 1900 has been driven solely by man-made greenhouse gas emissions and will continue as long as carbon dioxide levels rise. They say that their research shows that much of the warming was caused by oceanic cycles when they were in a 'warm mode' as opposed to the present 'cold mode'." That's a point made by Dr. Roy W. Spencer in the science chapter of the Cornwall Alliance's new document A Renewed Call to Truth, Prudence, and Protection of the Poor: An Evangelical Examination of the Theology, Science, and Economics of Global Warming and illustrated in the graph below. "A significant share of the warming we saw from 1980 to 2000 and at earlier periods in the 20th Century was due to these cycles," said Latif, "perhaps as much as 50 per cent. They have now gone into reverse, so winters like this one will become much more likely. Summers will also probably be cooler, and all this may well last two decades or longer. The extreme retreats that we have seen in glaciers and sea ice will come to a halt. For the time being, global warming has paused, and there may well be some cooling." Tsonis also believes that the ocean current cycles dominated global climate change in the 20th century, including the post-1970s, the period many point to as driven by human greenhouse gas emissions, but he doesn't venture to attribute specific percentages to the natural and human causes. "I do not believe in catastrophe theories," Rose quoted him as saying. "Man-made warming is balanced by the natural cycles, and I do not trust the computer models which state that if CO2 reaches a particular level then temperatures and sea levels will rise by a given amount. These models cannot be trusted to predict the weather for a week, yet they are running them to give readings for 100 years." Gray went farther: "Most of the rise in temperature from the Seventies to the Nineties was natural. Very little was down to CO2--in my view, as little as five to ten per cent." Gray, Tsonis, and Latif all agreed that the findings about the ocean currents undermined the credibility of the computer climate models on which the IPCC and other alarmists rely.
Their impacts are predicated on cloud studies that conflate cause and effect

Spencer 08 Roy W. Recipient of NASA's Medal for Exceptional Scientific Achievement, and William D. Braswell, Nichols Research Corporation [Both of the Earth System Science Center, U of Alabama], June 12 2008 (Lead authors of “Potential Biases in Feedback Diagnosis from Observational Data: A Simple Model Demonstration” and quoted in an article on ScienceDaily titled “Has Global Warming Research Misinterpreted Cloud Behavior?”, http://www.sciencedaily.com/releases/2008/06/080611184722.htm)

ScienceDaily (June 12, 2008. — Climate experts agree that the seriousness of manmade global warming depends greatly upon how clouds in the climate system respond to the small warming tendency from the extra carbon dioxide mankind produces. To figure that out, climate researchers usually examine natural, year-to-year fluctuations in clouds and temperature to estimate how clouds will respond to humanity¹s production of greenhouse gases. When researchers observe natural changes in clouds and temperature, they have traditionally assumed that the temperature change caused the clouds to change, and not the other way around. To the extent that the cloud changes actually cause temperature change, this can ultimately lead to overestimates of how sensitive Earth's climate is to our greenhouse gas emissions. This seemingly simple mix-up between cause and effect is the basis of a new paper that will appear in the "Journal of Climate." The paper¹s lead author, Dr. Roy W. Spencer, a principal research scientist at The University of Alabama in Huntsville, believes the work is the first step in demonstrating why climate models produce too much global warming. Spencer and his co-author, principal research scientist William (Danny) Braswell, used a simple climate model to demonstrate that something as seemingly innocuous as daily random variations in cloud cover can cause year-to-year variation in ocean temperature that looks like -- but isn't -- "positive cloud feedback," a warmth-magnifying process that exists in all major climate models. "Our paper is an important step toward validating a gut instinct that many meteorologists like myself have had over the years," said Spencer, "that the climate system is dominated by stabilizing processes, rather than destabilizing processes -- that is, negative feedback rather than positive feedback." The paper doesn't disprove the theory that global warming is manmade. Instead, it offers an alternative explanation for what we see in the climate system which has the potential for greatly reducing estimates of mankind's impact on Earth's climate. "Since the cloud changes could conceivably be caused by known long-term modes of climate variability -- such as the Pacific Decadal Oscillation, or El Nino and La Nina -- some, or even most, of the global warming seen in the last century could simply be due to natural fluctuations in the climate system," Spencer said. While the paper's two peer reviewers, both climate model experts, agreed that the issue is a legitimate one, Spencer knows the new paper will be controversial, with some claiming that the impact of the mix-up between cause and effect will be small. "But we really won't know until much more work is done," Spencer said. "Unfortunately, so far we have been unable to figure out a way to separate cause and effect when observing natural climate variability. That's why most climate experts don't like to think in terms of causality, and instead just examine how clouds and temperature vary together. "Our work has convinced me that cause and effect really do matter. If we get the causation wrong, it can greatly impact our interpretation of what nature has been trying to tell us. Unfortunately, in the process it also makes the whole global warming problem much more difficult to figure out."

***OFF-CASE
Politics Links

No political support for SPS

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

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

Zero political support for the plan

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

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

Setting up Reception facilities causes backlash

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

Space Debris DA --- 1NC

SPS causes Orbital Crowding

Mark I Wallach, ’10, Calfee, Halter & Griswold LLP, Winter 2010, (Office Journal of Space Communication, Space Solar Power, Legal Issues for Space Based Solar Power, Issue No. 16: Solar Power Satellites, http://spacejournal.ohio.edu/issue16/wallach.html)

Another major, yet still largely undeveloped, legal question is who owns the right to the "slot" located at the geosynchronous orbit above a particular rectenna. The highly prized equitorial orbit at approximately 36,000 kilometers above mean sea level has the unique characteristic of appearing to maintain the same position relative to the earth's surface, since the object in that orbit has an orbital period matching the earth's rotation period. Ideally, SBSP satellites collecting energy and converting it into a microwave beam for transmission to the surface will be positioned in a suitable location over the equator from which they can reach their targeted receiving rectennas by way of movable "spot beams."

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

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

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

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

Finite number of orbits – orbital crowding causes a cascade of space debris

Telegraph, ’11, Feb 1 2011, (Michael Day, Space junk: a risky game of space invaders, http://www.telegraph.co.uk/science/space/8135495/Space-junk-a-risky-game-of-space-invaders.html)

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

Dunstan, et al, 2009, James Dunstan practices space and technology law at Garvey Schubert Barer. Berin Szoka is a senior fellow at The Progress & Freedom Foundation, a director of the Space Frontier Foundation 9and member of the FAA's Commercial Space Transportation Advisory Committee, 12.17.09, (Forbes, Beware Of Space Junk, http://www.forbes.com/2009/12/17/space-junk-environment-global-opinions-contributors-berin-szoka-james-dunstan.html)

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

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

Debris is reaching a Density Tipping Point

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

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

Ext: Space Debris “Turns Case”

Space junk will collide and prevent assembly

Scientific American, 2009, April 16, 2009 (Adam Hadhazy,Will Space-Based Solar Power Finally See the Light of Day?, http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day)

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