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Inherency

Debris removal would have already been instituted if it really presented a problem.
Dave Baiocchi, National Defense Research Institute, RAND, 2010[Confronting Space Debris, RAND Publication, p. 62]
The current lack of private (nongovernment) funding toward debris remedies is particularly telling. Today, the majority ownership of operational space assets (as a percentage of the total operational population) has shifted from government to commercial industry. For this new majority of commercial stakeholders, “the imperative to create shareholder value entails that any investment in a technical system be guided by its value creation potential” (Brathwaite and Saleh, 2009). In other words, if debris was deemed to represent an unacceptable risk to current or future operations, a remedy would already have been developed by the private sector.
Inherency

There are already guidelines for debris worldwide.
Nicholas Johnson, Chief Scientist for Orbital Debris, NASA, 2010 [Orbital Debris: The Growing Threat to Space Operations, p.8 ]

Although not rising to the status of an international treaty, the UN space debris mitigation guidelines are recommended for implementation via national procedures. For example, the UN guidelines are compatible with the U.S. Orbital Debris Mitigation Standard Practices, which are implemented for government-sponsored space missions through directives of NASA and the Department of Defense and for commercial space operations through the regulations of the Department of Transportation, the Federal Communications Commission, and the Department of Commerce. Several other nations have invoked similar, non-voluntary orbital debris mitigation requirements.
Inherency
The International Space Community is already acting on solutions to space debris, giving us hundreds of years before debris is an issue.

Duncan Graham-Rowe, The Sunday Times, may 28, 2010. Space junk: the final frontier? [http://www.timesonline.co.uk/tol/news/science/eureka/article7139037.ece]
The curvature of the Earth, the deep, blackness of space and a peaceful, unfettered view of the stars. These are the first things Sir Richard Branson’s space tourists will see as they enter orbit, if his fledgeling business ever gets off the ground. But the next thing they are likely to notice are the hundreds of thousands of pieces of space junk that orbit the Earth and which could be hurtling towards them. It is not enough to contaminate our planet, it seems; humanity’s propensity for polluting has now extended beyond our climate and is reaching out into space. Consisting of anything from small discarded components, such as bolts, to entire relics of spacecraft and satellites, this man-made orbital debris is rapidly turning space into a frontier in a whole new ecological battle. Of the 20,000 or so large objects now in orbit only 5 per cent are active spacecraft; apart from the Moon the rest is junk. And with an average speed of more than 22,000mph even very small pieces of debris have the potential to rip open anything in their path. Besides the space-faring passengers of Virgin Galactic, this poses a real threat to any orbiting spacecraft, satellite or probe unlucky enough to end up in the firing line. If the problem is left unchecked, the implications for the rest of us here on Earth are: increasing disruptions to our communications and weather services, satellite navigation devices taking a wrong turn and TV transmissions zoning out. The situation is already out of our control and experts agree that it is going to get worse — much worse. “Even if we did no launches for the next 200 years the amount of debris will still increase,” says Dr Hugh Lewis, an astronautics engineer at the University of Southampton. For this, we have a sort of cascade effect to thank; the more stuff left tumbling around up there, the higher the chances of a collision. And with every collision comes the creation of more pieces of debris. Only last year a satellite used by the US Department of Defence was hit by an obsolete Soviet-era satellite, fragmenting into more than 1,500 large pieces of debris. And in 2007 China created 2,700 new fragments when it carried out some target practice on an old weather satellite, using a ballistic missile. At some point, nobody is quite sure when, the collision risk will become so high that launches will no longer be viable. At this point, Earth’s orbit will, in effect, become an unusable graveyard of junk. At least, that’s the doom-and-gloom scenario. According to a new study by Nasa it is not too late to act, and the solution may be within our grasp. Thanks to a network of Earth-based radar and optical telescopes it is possible to track any object in orbit that is larger than 10cm. And this is not limited to objects in a low Earth orbit, where the majority are. “We have some radars that can go all the way up to geostationary orbit,” says Nicholas Johnson, Nasa’s chief scientist for orbital debris. Using data from this surveillance network, Johnson and his colleagues have created a computer model to predict the trajectories and collisions of these objects for the next 200 years. The level of detail and accuracy in the model is unprecedented, he says, and includes even the new fragments created by the Chinese missile test. Their conclusion? Removing just five pieces of debris a year will allow us to prevent any further build-up of space junk. Remove more and we will start to see a reduction. Putting aside the practicalities of finding ways to grasp and remove orbital debris, as solutions go this seems fairly reasonable and possibly even achievable. What’s more, the situation is helped because the main source of debris has almost disappeared. “Prior to the Chinese missile test the majority came from old spacecraft spontaneously exploding,” Johnson says. In the early decades of spaceflight, before debris was even considered, there was a more nonchalant attitude to spacecraft design. Components such as lens covers or 
(Graham-Row ’10 continued)

explosive bolts, used to release sections of craft, were jettisoned without a further thought. Similarly, when satellites had served out their life they were allowed to just drift. Over the years, residual fuel left on board or 
corroded batteries short circuiting has caused some of these to explode. “There have been around 200 of these,” says Lewis. Today, most of the spacecraft likely to explode have done so. And for future generations, a set of international guidelines have been adopted to ensure that no more debris is created. Components now have to be tethered, fuel tanks purged and batteries discharged. In addition to this, any spacecraft facing retirement needs to be placed in an orbit that will ensure it burns up in our atmosphere within 25 years. As for missile attacks, or target practice on satellites, even China appears to be mending its ways. “The Chinese incident was extremely unfortunate,” says Johnson. “But to China’s credit they now understand that and we don’t anticipate that kind of event will be repeated.” To show it had fallen into line, when China tested another missile test in January it went out of its way to point out that the rocket would not produce any orbital debris or pose a risk to satellites. So, if new debris can be prevented and it is just a question of clearing up the mess left behind by five decades of aerospace engineers lacking foresight, what are the options? A number of “active debris removal solutions” have been proposed, ranging from the use of giant space nets to capture debris and drag it to an altitude where it will de-orbit, to the idea of firing water into the path of debris to increase its drag and hasten descent. Outer-space litter-picking is no small task. Not only do these objects come in all shapes and sizes and travel at speeds of up to 35,000mph, they are completely out of control. “They all go in different directions,” says Johnson. “They are like angry bees in a beehive.” According to Lewis, technology is not really the issue — we already have a tried-and-tested means of rendezvous and capture in the form of the space shuttle, which has a big cargo bay, a robotic arm and the ability to manoeuvre as and when required. “You could say that the shuttle was precisely designed for this,” he says. “The problem is it’s very expensive to launch and can normally only reach a certain altitude.” Cost is a major hurdle and it is still unclear, whatever solution prevails, who is going to pay for the clean-up. Various ideas are on the table, including creating a pool of money or setting up an insurance-type scheme. “It is a question that has yet to be answered,” says Lewis. One thing that seems certain is that regardless of which organisation takes on the salvage operation, it will only go after the big stuff. And that will leave a gaping hole in the defence against space debris. Although it makes perfect sense to try to remove large objects that can do significant damage, these represent a small percentage of the total debris. Nasa estimates that there are more than 500,000 objects larger than 1cm orbiting the earth. It cannot track them continuously but it is possible to detect them periodically and extrapolate from there. To get an idea of how many even smaller bits of debris there are — down to 1mm — it is necessary to examine damage to spacecraft and components when they return to Earth. This approach is less accurate than tracking but it is has led to the belief that there are tens, perhaps hundreds, of millions of these very small pieces in orbit. To put this in perspective, when Nasa started to upgrade some of the shielding on the International Space Station (ISS), in 2007, it carried out an assessment of the risks posed by orbital debris and small meteorites. It calculated that without new, tougher shielding, there was a 55 per cent chance that a piece of debris would breach the existing shielding and penetrate the ISS by 2016. “The catastrophic risk, which means a loss of crew, was 9 per cent,” says Lewis. Even after the shielding upgrade the risks seem unnervingly high, with a catastrophic risk of 5 per cent and a penetration risk of 29 per cent — 5 per cent short of Nasa’s requirements. It was not surprising, then, that when the Columbia space shuttle disintegrated during re-entry in February 2003, one of the first causes considered was an orbital debris strike. “That tells you that they think of this as a fairly significant risk,” Lewis says. But Johnson plays down these risks, arguing that the ISS is in a relatively low orbit, where there is less debris. Because of this, collision avoidance manoeuvres are only necessary roughly once a year. Even so, Johnson admits that small debris does 
(Graham-Row ’10 continued)

pose a threat. “The ISS has the greatest amount of shielding of any spacecraft deployed. But it can only shield against objects up to about 1cm.” So since only objects bigger than 10cm can be tracked — or at best 5cm at very low orbits — this leaves an alarming gap. In light of this, Nasa is trying to improve its tracking capabilities, 
says Johnson. But this is small comfort to everyone else, as not every spacecraft carries a lot of armour. For the vast majority of satellites and spacecraft, even debris smaller than 1cm poses a risk. Without active debris removal, these risks are set to increase steadily over time. And despite the 25-year removal guidelines, it is inevitable that new debris will end up in orbit. “Not all spacecraft will be removed because they may suffer a failure,” says Lewis. For example, geostationary satellites suffer only a 2 per cent failure rate. “Not all operators will follow the guidelines. It’s not legally enforceable,” says Lewis. How you define the point at which Earth’s orbit will become unusable very much depends on your perception of what risks are acceptable. From Nasa’s perspective, there is still plenty of time. “We’re talking about hundreds of years of doing nothing before it gets to be a serious issue,” says Johnson. But Nasa’s idea of “safe” is unlikely to tally with that of the average space tourist. What’s more, even if it does take 200 years to get to this stage, a tipping point will arrive long before that. Around 2055 we will start to see a shift in the main cause of debris. Exploding obsolete satellites will cease to be the main source of junk and collision debris will take over. “That’s the critical point in our future,” says Lewis. “In fact some people say we have already passed another critical point.” This is the well-known space industry phenomenon called the Kessler syndrome. Ignoring the creation of new debris through collisions, this is the scenario in which the rate of objects being sent into orbit exceeds the rate at which they are being removed by atmospheric decay. In simple terms, it is the point at which we are putting more junk into space than we are taking out. Based on such a rudimentary definition, we are already in the Kessler syndrome. “This is a big problem. Everybody in the space community should be concerned,” says Lewis. Fortunately, it is not too late to act. But if there is a lesson to be learnt from climate change on Earth, it is that delay can be costly. “If we wait too long while doing nothing, then we get to the point where we can’t do anything.” 

Inherency
Current levels of space debris manageable in the SQUO – Risk of satellite failure is minimal. 

David 11(Leonard David has been reporting on the space industry for more than five decades. He is a winner of this year's National Space Club Press Award and a past editor-in-chief of the National Space Society's Ad Astra and Space World magazines. He has written for SPACE.com since 1999., Space.com, How to Clean Up Space Junk: DARPA's Orbital Catcher's Mitt, 5/13/11;http://www.space.com/11657-space-junk-orbital-debris-cleanup-darpa.html, rn)
Although space debris is a growing concern and will have to be addressed at some point in the future, even in the most congested low-Earth orbit altitude regimes, the current risk from orbital debris is significant … but manageable, said Wade Pulliam, manager of Advanced Concepts of Logos Technologies in Arlington, Va., and the former program manager of DARPA’s Catcher's Mitt report. "By significant I mean that it can be one of the top single contributors to the lifecycle risk of a satellite, but manageable in that the risk is still sufficiently low that it doesn't require a change in operations," Pulliam told SPACE.com.  Pulliam noted that a recent study by The Aerospace Corporation projected the effects of the future debris environment over the next 30 years. It showed that for typical low-Earth orbit satellite constellations, the risk of space debris will add only 4 to 15 percent to the cost of the constellation, depending on the type of constellation. *Catcher's Mitt is the name of a study being conducted (as of December 2009) by the United States Defense Advanced Research Projects Agency (DARPA) to "better understand the issues and challenges involved with removing man-made debris from earth orbit." DARPA's goal is to use the study to determine both if DARPA should invest more resources in orbital debris removal and, if so, how to best do so 

Inherency

Guidelines are currently in place and being refined – no need to change status quo.
Taylor Dinerman, Monday, November 29, 2004  Space debris: not just an American problem? http://www.thespacereview.com/article/279/1 
All too often, people claim that space debris constitutes an imminent crisis. They say that there is so much stuff is up there that it is going to destroy numerous satellites and, eventually, render any human activity in orbit impossible. There are, in fact, several million kilograms of man-made gear, some of it in the form of operational satellites and spacecraft, and some of it useless junk. A few experts say that, eventually, there will be so much garbage up there that humanity will be confined to the Earth whether it wants to leave or not. Is this perhaps too dire a prediction? At this time, the consensus is that “…man made space debris poses little risk to ordinary unmanned spacecraft in Low Earth Orbit (LEO).” At least that is the determination of the Inter-Agency Space Debris Coordination Committee (IADC), an international forum that includes representatives from NASA and from Europe’s space agencies, as well as from China, India, Japan, Ukraine, and Russia. The IADC is trying to work out a set of guidelines and a code of conduct that will reduce this problem to an absolute minimum. The proposed measures include reducing debris released during normal space operations, mitigating on-orbit breakups, and insuring end-of-life safety on all spacecraft. In order to comply with these last two requirements, satellites have to be designed so that the fuel tanks of their attitude and station-keeping thrusters, and other propulsion systems, are fully emptied before they can be considered properly disposed of. This is an expensive process, especially if done with a very high degree of certainty. US regulations are intended to insure that US-built satellites fulfill these guidelines. While other spacefaring nations have promulgated their own standards for debris mitigation, there is, as of now, no international consensus position on this problem. The IADC has proposed some non-binding guidelines. Similar non-binding agreements have, in the past, been useful on subjects such as remote sensing, direct television broadcasting, and nuclear power sources. In each case, the US has taken the lead in forging the agreement with the members of the UN’s Committee On the Peaceful Uses of Outer Space (COPUS). Apparently there is some resistance inside the US Department of Defense to the acceptance of this agreement. Without full support of all the US government’s spacefaring agencies, the IADC guidelines are not going to be adopted. On one level, this is a reasonable attitude. The Pentagon wants to be able, at some future date, to develop and deploy systems that can destroy enemy satellites by kinetic energy (KE) interceptors. The problem of debris mitigation might also create problems for missile defense system tests. Fortunately, anti-satellite weapons technology is moving beyond the simple KE systems of the past. However, if the US were to suddenly need a satellite killer within say, a 24-month time frame, a KE a-sat would be the only way to go. Newer systems include high-powered jammers and, eventually, high-powered microwaves or other beam weapons that could incapacitate a satellite without breaking it up. The Ground Based Missile Defense (GMD) system, which is currently being deployed with interceptor missiles based in Alaska and California, will be tested at altitudes too low to create a space debris problem. Future terminal- and boost-phase missile defense systems will also hit their targets within close range of the Earth’s atmosphere. In the case of boost-phase weapons, the debris will fall back on the nation that launched the missile. It should also be very clear that, given the choice between debris in space and a nuclear warhead falling on a US city, no US leader would hesitate for a nanosecond. In fact, the same holds true for any nation with a moderately sane leadership. One problem that the Pentagon and industry both face is the added expense of insuring that functional satellites can be “passivated” at the end of their useful lives. One interesting technical solution to at least part of this problem is to use the Teflon-stick fueled Pulse Plasma Thrusters (PPT), which were tested on NASA’s experimental 
(Dinerman ’04 continued)
remote sensing satellite Earth Observing 1 (EO-1), launched in 2000. Since there are no fuel tanks, the systems allow designers to get around the need to put complex tank venting systems on their spacecraft. This 
technology is well understood and could radically reduce the cost of compliance with the US, and future international, debris mitigation guidelines. Without the guidelines, the problem of keeping Earth orbit 
relatively clean is a burden that falls mostly on the US and, to some degree, on Europe as well. The adoption of the proposed IADC Non-Binding Principles on Debris Mitigation would go a long way towards creating a level playing field for the US space industry. All spacefaring nations have a shared interest in the safety of their spacecraft in Earth orbit, so this should be a fairly easy subject on which to reach consensus. In fact, if such guidelines are put in place, gravity and the small wisps of atmosphere which reach out into LEO will insure that, over the years, things will only get better for that region of space. The proposed methods of safeguarding geosynchronous orbit is more complex, but should not be too burdensome. The future problems may lie in between, in what is called medium Earth orbit, and there, a future fleet of space-based cleaning robots might some day be a useful investment.
Inherency: Russia
Space debris cleanup non inherent- Russian space corporation funding

Beck 10 (Julie, Writer for Popular Science, Science, Russia Invests $2 Billion To Clean Up Space Debris, November 29, 2010, http://www.popsci.com/technology/article/2010-11/russia-invests-2-billion-clean-space-debris, NG)
Hare-brained schemes for cleaning up space debris have been batted around for some time, but Russia has finally put some money down on a real project. Russia’s space corporation, Energia, is going to invest $2 billion to build a space pod to fly around and knock the junk out of orbit and out of our way. Hopefully it will burn up in the atmosphere, or land in the ocean, and notrain down on Chinese villagers. This pod could help reopen orbits that are currently inaccessible to future spacecraft due to the amount of shredded metal and empty hulls of dead satellites floating around. Using an ion drive, it will gently nudge these useless scraps out of orbit. Energia plans to have completed testing on the pod, which will have a nuclear power core, by 2020, and have it in service no later than three years after. It will have a lifespan of about 15 years, enough time to make a significant dent in our space debris problem. Energia is also working on developing an “interceptor” spacecraft using similar technology. This craft would be able to derail any incoming comets or other outer-space projectiles that might be hurtling towards Earth, and change their trajectory just enough that they miss us.

Inherency: Russia
With US shuttle program ending, Russia is taking the lead on space debris

Unknown, 29 April, 2011m Battle Garbage Galactica: Russia set to hunt space debris http://rt.com/politics/russia-space-junk-mission/
As the last frontier becomes increasingly cluttered with space junk, Russia says it has the radar capabilities to detect and track these objects, which are beginning to pose a collision risk for space missions. Ilgar Tagiyev, chief of combat logarithms and programs unit in the missile defense division, has told Interfax-AVN that Russia’s Don-2N multifunctional radar station is capable of detecting and tracking the millions of various space objects in near-Earth orbits, including potentially dangerous space “garbage.” Space experts identify “space junk” as everything from spent rocket stages and dead satellites to tiny metal fragments (At the height of the Cold War, for example, the US military, worried that the Soviet Union would cut its undersea communication cable, launched Project West Ford, which called for placing a ring of 480 million copper dipole antennae – almost 2 centimeters long each – in medium Earth orbit to facilitate a international radio communication; the project was scrapped, yet the needles remain. According to a 2007 study by Virginia Tech, it was reported that “many clumps of the needles are indeed still in orbit”).  The Don-2N is part of the National Missile Defense system. "The radar is capable of tracing at least 12,000 space objects," Tagiyev confirmed. Discussing the sizable fragments of space parts floating in orbit, which number “in the tens of thousands,” Tagiyev said the debris poses an increasing threat to space missions, including that of the International Space Station (ISS). While most space junk is very small in size, and may be countered by reinforcing the external shell of space crafts, other pieces, like spent rocket boosters, are large and require space crews to manually steer clear of them. In January 2007, for example, a fragment of the Chinese Feng Yun 1C weather satellite, which the Chinese destroyed earlier as part of an anti-satellite experiment, passed within a short distance from the International Space Station, he said. Asked whether the Russian surveillance system detected an increase of space garbage after China destroyed the weather satellite, Tagiyev said that about 2,500 new objects appeared in orbit following the satellite’s planned destruction. On Wednesday, Russia launched an unmanned spacecraft to supply the crew on board the ISS with a new shipment of equipment and supplies.  The Russian Federal Space Agency (Roscosmos) said in a statement that the M-10M Progress took off from the Baikonur space center in Kazakhstan. It is scheduled to dock with the ISS on Friday.  The international crew aboard the ISS currently consists of an Italian, two NASA astronauts and three Russians.  Meanwhile, NASA is preparing for a historic last on Friday, as the space shuttle Endeavor makes it final trip into outer space. Endeavour will blast off from Cape Canaveral, Florida to deliver the Alpha Magnetic Spectrometer and spare parts to the ISS. The US space shuttle mission will come to a final close in June after Atlantis completes its final mission.  This will leave Russia the only country capable of conducting live space flights. It also places extra pressure on Russia to tidy up the extraterrestrial zone. Tagiyev said the Don-2N radar helps ensure the safety of ISS flights by warning Mission Control about approaching space debris or other space objects.

Robert Bridge, RT
Significance

No impact to space debris – status quo projections estimate a handful of non catastrophic collisions in the future based on empirical studies.

Institution of Mechanical Engineers 7 (Proceedings of the Institution of Mechanical Engineers -- Part G -- Journal of Aerospace Engineering (Professional Engineering Publishing), The predicted growth of the low-Earth orbit space debris environment - an assessment of future risk for spacecraft, December 2007, EBSCO - Vol. 221 Issue 6, pages 975-985, SP)
The current work was performed with the NASA longterm debris environment model, LEGEND, adapted for the prediction of collisions among objects larger than 1 cm. The 2001 NASA standard breakup model deposited the fragments of the calculated explosions and collisions. NaK (sodium potassium) droplets were generatedby theNASANaKmodel, newly corrected for a factor of two over-estimation of the droplet population. SRM slag and surface degradation particulates (ejecta and paint flakes) were excluded in the current work. NASA, at present, has no verified models of either. The only known source of 1-cm objects would be the SRM slag, which would then likely increase the collision rates determined here. Also excluded were any vehicles orMRDassociated with crewed missions. The current work was intended as a general study of collision risks in the high traffic regions of LEO. The current study models collisional events among objects in LEO larger than 1 cm throughout the years 1957–2035. The activity is most prevalent in regions of high traffic in LEO, the altitude bands 600–1000km and 1400–1500 km. The risk to LEO spacecraft in the near future is a continuation of that which has been occurring throughout the past. The overall effect is an increasing collision rate to a handful of events per year by the end of 2035, this assuming only standard mitigation techniques are applied throughout the period (e.g. moderately successful upper stage safing and MRD suppression as in the last decade). Non-catastrophic collisions between small impactors (<10 cm) and large targets (10 cm) are by far the dominant mode of collisions in the modelled environment. In reality, these events would be unlikely to be observed, as the effect is a destruction of an untracked impactor and some crater damage to a much larger target.

Solvency

Current technology is too expensive and unproven.
Megan Ansdell, Space Policy Institute, GWU, Spring 2010 [Journal of Public and International Affairs, Princeton, vol 21, p 15]
There are substantial technical, economic, political, and legal barriers to developing, deploying, and operating active debris removal systems. Many current concepts rely on unproven technology, which means they will require substantial time and money to develop and deploy. The quantity of time and money required will vary with each concept, and detailed estimations are not publicly available because of the nascent state of the field. However, as a rough point of reference, it costs around $10,000 per kilogram to launch anything into orbit, making the cost of merely launching many of the aforementioned systems on the order of millions of dollars. Moreover, flagship missions at NASA, depending on their size, take five to ten years to plan, develop, and launch.

Solvency

Space debris includes micro-particulate matter created from surface degradation of space objects – the aff can’t solve without continual clean up.

Senechal 10 (Thierry, Policy Manager with the International Chamber of Commerce, Papers on International Environmental Treaty-Making, Space Debris Pollution: A Convention Proposal, 2010, http://www.pon.org/downloads/ien16.2.Senechal.pdf, SP)

In his article ―Space Debris: Legal and Policy Implications, Howard Baker divides space debris into four classes: inactive payloads, operational debris, fragmentation debris and microparticulate matter. I refer to these categories in my paper as follows: (1) Inactive payloads or inoperative objects: Inactive payloads are primarily made up of satellites that have run out of fuel for station-keeping operations or have malfunctioned and are no longer able to maneuver. However, the use of the term ―inactive payloads‖ requires clarification. Because satellites can be deactivated for periods of time and then later reactivated, and because debris may include objects manufactured in outer space and not just payloads, the term ―inoperative objects may be more correct when referring to objects which entities can no longer control. (2) Operational debris: Operational debris includes any intact object or component part that was launched or released into space during normal operations. The largest single category of this type of debris is intact rocket bodies that remain in orbit after launching a satellite. (3) Fragmentation debris: Fragmentation debris is created when a space object breaks apart. This type of debris can be created through explosions, collisions, deterioration, or any other means. Collisions are another source of fragmentation debris. Debris of this type may result from collisions between space object and either natural or artificial orbital debris. (4) Microparticulate matter: Surface degradation is also a cause of space debris. Surfaces of spacecraft are exposed to the deleterious space environment of ultraviolet radiation, atomic oxygen, thermal cycling, micro-particulates, and micrometeoroids. This can lead to degradation in the optical, thermal and structural integrity of surfaces and coatings with subsequent shedding of materials into the space environment. Indeed, debris can be created as the result of the gradual disintegration of the surfaces on a satellite due to exposure to the space environment. 

Solvency
Space debris is inevitable - Each launch increases debris and NASA is creating international guidelines in the SQUO.

Hitches 05 (Theresa journalist with a focus on military, defense industry and NATO affairs, CDI Fact Sheet, Space Debris, August, 2005, http://www.space4peace.org/articles/debris_facts.htm, MS)
Space-faring nations are well aware of the dangers caused by space debris – from inactive satellites to discarded rocket stages to nuts and bolts left in orbit.  Space debris is the inevitable consequence of the global uses of space; every space launch will create some amount and form of debris, just as every kind of transportation on Earth creates some amount and form of pollution. Even tiny pieces of debris such as paint flecks or bolts can damage or destroy a satellite or spacecraft, due to the tremendously high speeds of orbital objects (some 10 kilometers per second in Low Earth Orbit). Space scientists universally agree there is already too much orbital debris, particularly in the most heavily used orbits. Unfortunately, the amount of space debris is increasing rather than decreasing as more nations and commercial entities seek the economic and military benefits provided by satellites. Indeed, space debris is now of such a concern that there is an effort underway, with NASA playing a leading role, to create U.N.-sanctioned international guidelines for space operators designed to minimize the creation of debris during routine space operations.

Solvency
Current space debris is a problem that is being considered but all current projects are not feasible. 
Michaels 09 (Daniel, Writer for the Wall Street Journal-a top news source of America, A Cosmic Question: How to Get Rid Of All That Orbiting Space Junk, March 11, 2009, http://online.wsj.com/article/SB123672891900989069.html, NG)
Among the suggestions: launching big nets and large magnets to snag refuse, or using high-energy lasers to atomize debris. None of these ideas is feasible. Magnets would be useless because spacecraft contain almost no iron. Nets are almost uncontrollable. Blasting debris, meanwhile, would simply create smaller remains that would be tougher to track and produce a vast haze of shrapnel, experts say. Artist's rendering of an explosion of a rocket stage, spreading debris. Detritus wasn't an issue back in October 1957, when the Soviet Union launched Sputnik, the first man-made satellite. But within 20 years, concerns about trash were already growing. In 1978, two NASA scientists published a paper predicting "the creation of a debris belt" around the Earth. NASA soon after appointed one of the paper's authors, Donald Kessler, to start a new Orbital Debris Program. The office began working with other U.S. government agencies to track and analyze orbiting garbage. Dr. Kessler says that from the start, his team examined ways to cleanse space. "They were all science-fictiony kinds of things," recalls the retired astrophysicist in Ashville, N.C. One concept to vacuum up refuse was similar to the Planet Eater, which devoured spaceships in an episode of "Star Trek," he says. Since then, engineers have gotten more serious. In 2003, the Aerospace Corporation, a research center in California, patented plans for an inflatable set of space tongs that could grab and tow objects. They would act like "a hearse for dragging dead satellites to a galactic necropolis," says the patent's author, retired nuclear engineer Ernie Robinson, who lives in Altadena, Calif. Costs, Benefits Still, such ideas floundered because the risk of space junk seemed small compared to the cost of removing it. The threat ballooned on Jan. 11, 2007, when China demonstrated its ability to eliminate potential military threats in space by firing a ballistic missile at its Fengyun-1C weather satellite. Instantly, the projectile and the one-ton spacecraft were reduced to roughly 3,000 fragments, increasing the estimated volume of orbiting debris around Earth by about 25%. The Feb. 10 collision almost 500 miles above Siberia added at least 600 more big fragments, specialists say, and refocused attention on the problem. "Debris removal is moving to the front of the agenda," says William Ailor, director of the Center for Orbital and Reentry Debris Studies at the Aerospace Corporation in Los Angeles. One unlikely proposal he frequently hears is using "catchers' mitts and such" -- launching a big ball of foam or clay that could sponge up debris. One hitch is that the blob would have to be huge to make a difference, and so would itself become a threat to live satellites, Mr. Ailor says. With such complexities dogging most space-cleaning ideas for at least the near future, space-debris expert Dr. Klinkrad says the best solution is to follow earthly advise: "Don't litter."

Solvency: Tracking

NASA tracking systems can’t track small debris, which is the majority of debris

Duncan Graham-Rowe, The Sunday Times, may 28, 2010. Space junk: the final frontier? [http://www.timesonline.co.uk/tol/news/science/eureka/article7139037.ece]
The curvature of the Earth, the deep, blackness of space and a peaceful, unfettered view of the stars. These are the first things Sir Richard Branson’s space tourists will see as they enter orbit, if his fledgeling business ever gets off the ground. But the next thing they are likely to notice are the hundreds of thousands of pieces of space junk that orbit the Earth and which could be hurtling towards them. It is not enough to contaminate our planet, it seems; humanity’s propensity for polluting has now extended beyond our climate and is reaching out into space. Consisting of anything from small discarded components, such as bolts, to entire relics of spacecraft and satellites, this man-made orbital debris is rapidly turning space into a frontier in a whole new ecological battle. Of the 20,000 or so large objects now in orbit only 5 per cent are active spacecraft; apart from the Moon the rest is junk. And with an average speed of more than 22,000mph even very small pieces of debris have the potential to rip open anything in their path. Besides the space-faring passengers of Virgin Galactic, this poses a real threat to any orbiting spacecraft, satellite or probe unlucky enough to end up in the firing line. If the problem is left unchecked, the implications for the rest of us here on Earth are: increasing disruptions to our communications and weather services, satellite navigation devices taking a wrong turn and TV transmissions zoning out. The situation is already out of our control and experts agree that it is going to get worse — much worse. “Even if we did no launches for the next 200 years the amount of debris will still increase,” says Dr Hugh Lewis, an astronautics engineer at the University of Southampton. For this, we have a sort of cascade effect to thank; the more stuff left tumbling around up there, the higher the chances of a collision. And with every collision comes the creation of more pieces of debris. Only last year a satellite used by the US Department of Defence was hit by an obsolete Soviet-era satellite, fragmenting into more than 1,500 large pieces of debris. And in 2007 China created 2,700 new fragments when it carried out some target practice on an old weather satellite, using a ballistic missile. At some point, nobody is quite sure when, the collision risk will become so high that launches will no longer be viable. At this point, Earth’s orbit will, in effect, become an unusable graveyard of junk. At least, that’s the doom-and-gloom scenario. According to a new study by Nasa it is not too late to act, and the solution may be within our grasp. Thanks to a network of Earth-based radar and optical telescopes it is possible to track any object in orbit that is larger than 10cm. And this is not limited to objects in a low Earth orbit, where the majority are. “We have some radars that can go all the way up to geostationary orbit,” says Nicholas Johnson, Nasa’s chief scientist for orbital debris. Using data from this surveillance network, Johnson and his colleagues have created a computer model to predict the trajectories and collisions of these objects for the next 200 years. The level of detail and accuracy in the model is unprecedented, he says, and includes even the new fragments created by the Chinese missile test. Their conclusion? Removing just five pieces of debris a year will allow us to prevent any further build-up of space junk. Remove more and we will start to see a reduction. Putting aside the practicalities of finding ways to grasp and remove orbital debris, as solutions go this seems fairly reasonable and possibly even achievable. What’s more, the situation is helped because the main source of debris has almost disappeared. “Prior to the Chinese missile test the majority came from old spacecraft spontaneously exploding,” Johnson says. In the early decades of spaceflight, before debris was even considered, there was a more nonchalant attitude to spacecraft design. Components such as lens covers or explosive bolts, used to release sections of craft, were jettisoned without a further thought. Similarly, when satellites had served out their life they were allowed to just drift. Over the years, residual fuel left on board or 
(Graham-Rowe ’10 continued)
corroded batteries short circuiting has caused some of these to explode. “There have been around 200 of these,” says Lewis. Today, most of the spacecraft likely to explode have done so. And for future generations, a 
set of international guidelines have been adopted to ensure that no more debris is created. Components now have to be tethered, fuel tanks purged and batteries discharged. In addition to this, any spacecraft facing retirement needs to be placed in an orbit that will ensure it burns up in our atmosphere within 25 years. As for missile attacks, or target practice on satellites, even China appears to be mending its ways. “The Chinese incident was extremely unfortunate,” says Johnson. “But to China’s credit they now understand that and we don’t anticipate that kind of event will be repeated.” To show it had fallen into line, when China tested another missile test in January it went out of its way to point out that the rocket would not produce any orbital debris or pose a risk to satellites. So, if new debris can be prevented and it is just a question of clearing up the mess left behind by five decades of aerospace engineers lacking foresight, what are the options? A number of “active debris removal solutions” have been proposed, ranging from the use of giant space nets to capture debris and drag it to an altitude where it will de-orbit, to the idea of firing water into the path of debris to increase its drag and hasten descent. Outer-space litter-picking is no small task. Not only do these objects come in all shapes and sizes and travel at speeds of up to 35,000mph, they are completely out of control. “They all go in different directions,” says Johnson. “They are like angry bees in a beehive.” According to Lewis, technology is not really the issue — we already have a tried-and-tested means of rendezvous and capture in the form of the space shuttle, which has a big cargo bay, a robotic arm and the ability to manoeuvre as and when required. “You could say that the shuttle was precisely designed for this,” he says. “The problem is it’s very expensive to launch and can normally only reach a certain altitude.” Cost is a major hurdle and it is still unclear, whatever solution prevails, who is going to pay for the clean-up. Various ideas are on the table, including creating a pool of money or setting up an insurance-type scheme. “It is a question that has yet to be answered,” says Lewis. One thing that seems certain is that regardless of which organisation takes on the salvage operation, it will only go after the big stuff. And that will leave a gaping hole in the defence against space debris. Although it makes perfect sense to try to remove large objects that can do significant damage, these represent a small percentage of the total debris. Nasa estimates that there are more than 500,000 objects larger than 1cm orbiting the earth. It cannot track them continuously but it is possible to detect them periodically and extrapolate from there. To get an idea of how many even smaller bits of debris there are — down to 1mm — it is necessary to examine damage to spacecraft and components when they return to Earth. This approach is less accurate than tracking but it is has led to the belief that there are tens, perhaps hundreds, of millions of these very small pieces in orbit. To put this in perspective, when Nasa started to upgrade some of the shielding on the International Space Station (ISS), in 2007, it carried out an assessment of the risks posed by orbital debris and small meteorites. It calculated that without new, tougher shielding, there was a 55 per cent chance that a piece of debris would breach the existing shielding and penetrate the ISS by 2016. “The catastrophic risk, which means a loss of crew, was 9 per cent,” says Lewis. Even after the shielding upgrade the risks seem unnervingly high, with a catastrophic risk of 5 per cent and a penetration risk of 29 per cent — 5 per cent short of Nasa’s requirements. It was not surprising, then, that when the Columbia space shuttle disintegrated during re-entry in February 2003, one of the first causes considered was an orbital debris strike. “That tells you that they think of this as a fairly significant risk,” Lewis says. But Johnson plays down these risks, arguing that the ISS is in a relatively low orbit, where there is less debris. Because of this, collision avoidance manoeuvres are only necessary roughly once a year. Even so, Johnson admits that small debris does pose a threat. “The ISS has the greatest amount of shielding of any spacecraft deployed. But it can only shield against objects up to about 1cm.” So since only objects bigger than 10cm can be tracked — or at best 5cm at 
(Graham-Rowe ’10 continued)
very low orbits — this leaves an alarming gap. In light of this, Nasa is trying to improve its tracking capabilities, 
says Johnson. But this is small comfort to everyone else, as not every spacecraft carries a lot of armour. For the vast majority of satellites and spacecraft, even debris smaller than 1cm poses a risk. Without active debris 
removal, these risks are set to increase steadily over time. And despite the 25-year removal guidelines, it is inevitable that new debris will end up in orbit. “Not all spacecraft will be removed because they may suffer a failure,” says Lewis. For example, geostationary satellites suffer only a 2 per cent failure rate. “Not all operators will follow the guidelines. It’s not legally enforceable,” says Lewis. How you define the point at which Earth’s orbit will become unusable very much depends on your perception of what risks are acceptable. From Nasa’s perspective, there is still plenty of time. “We’re talking about hundreds of years of doing nothing before it gets to be a serious issue,” says Johnson. But Nasa’s idea of “safe” is unlikely to tally with that of the average space tourist. What’s more, even if it does take 200 years to get to this stage, a tipping point will arrive long before that. Around 2055 we will start to see a shift in the main cause of debris. Exploding obsolete satellites will cease to be the main source of junk and collision debris will take over. “That’s the critical point in our future,” says Lewis. “In fact some people say we have already passed another critical point.” This is the well-known space industry phenomenon called the Kessler syndrome. Ignoring the creation of new debris through collisions, this is the scenario in which the rate of objects being sent into orbit exceeds the rate at which they are being removed by atmospheric decay. In simple terms, it is the point at which we are putting more junk into space than we are taking out. Based on such a rudimentary definition, we are already in the Kessler syndrome. “This is a big problem. Everybody in the space community should be concerned,” says Lewis. Fortunately, it is not too late to act. But if there is a lesson to be learnt from climate change on Earth, it is that delay can be costly. “If we wait too long while doing nothing, then we get to the point where we can’t do anything.” 

Solvency: Tracking
Even when an object is tracked, it can still have an erratic trajectory, negating Debris Avoidance Maneuvers.

NASA, June 28, 2011,  ISS On-Orbit Status 06/28/11

All ISS systems continue to function nominally, except those noted previously or below.

Conjunction Alert:   Last night at ~6:00pm EDT, NASA Houston FTC (Flight Control Team) received notification of an upcoming “red threshold” conjunction of the ISS with a piece of orbital debris (Object 82618, UNKNOWN), with a TCA (Time of Closest Approach) this morning at 8:08am EDT, - which was too late to begin planning for a DAM (Debris Avoidance Maneuver).  Therefore, FTC and crew made preparations for crew sheltering in Soyuz 26S & 27S.  PC (Probability of Collision) at last tracking fix (7:20am) remained in the Red box, at ~0.003, with a miss distance of 0.25 km radial, 0.375 km downtrack, 0.570 m crosstrack.  The necessary reconfiguration procedures (USOS hatches closed, etc.) began 1.5 hrs before TCA (6:38am EDT), and the six crewmembers ingressed their Soyuz vehicles.  At 8:08am the object cleared the ISS with no impact, and shortly thereafter the crew was given the Go for returning to the ISS.   [The late notification occurred because of the high air resistance (drag) of the object (~175 times higher than ISS) which made its trajectory very sensitive to small errors in atmospheric density predictions at the current solar flux.  Due to the high drag, there is no chance of a recurrence of Object 82618).]
Solvency: Tracking
Removal of space debris not feasible due to inability to track. 
David 11(Leonard David has been reporting on the space industry for more than five decades. He is a winner of this year’s National Space Club Press Award and a past editor-in-chief of the National Space Society's Ad Astra and Space World magazines. He has written for Space.com since 1999., space.com, Ugly truth of space junk: No feasible solutions  Debris continues to multiply, but there's no affordable way to eliminate it , 5/10/11, http://www.msnbc.msn.com/id/42975224/ns/technology_and_science-space/t/ugly-truth-space-junk-no-feasible-solutions/, rn)

Dealing with the decades of detritus from using outer space — human-made orbital debris — is a global concern, but some experts are now questioning the feasibility of the wide range of "solutions" sketched out to grapple with high-speed space litter.  What may be shaping up is an "abandon in place" posture for certain orbital altitudes — an outlook that flags the messy message resulting from countless bits of orbital refuse.  In a recent conference here, Gen. William Shelton, commander of the U.S. Air Force Space Command, relayed his worries about rising amounts of human-made space junk.  "The traffic is increasing. We've now got over 50 nations that are participants in the space environment," Shelton said last month during the Space Foundation’s 27th National Space Symposium. Given existing space situational awareness capabilities, over 20,000 objects are now tracked. "We catalog those routinely and keep track of them. That number is projected to triple by 2030, and much of that is improved sensors, but some of that is increased traffic," Shelton said. "Then if you think about it, there are probably 10 times more objects in space than we're able to track with our sensor capability today. Those objects are untrackable … yet they are lethal to our space systems — to military space systems, civil space systems, commercial — no one’s immune from the threats that are on orbit today, just due to the traffic in space."  

Solvency: Tracking
Removal of space debris not feasible because the majority are not able to be tracked. 

David 11(Leonard David has been reporting on the space industry for more than five decades. He is a winner of this year’s National Space Club Press Award and a past editor-in-chief of the National Space Society's Ad Astra and Space World magazines. He has written for Space.com since 1999., space.com, 

Ugly truth of space junk: No feasible solutions  Debris continues to multiply, but there's no affordable way to eliminate it , 5/10/11, http://www.msnbc.msn.com/id/42975224/ns/technology_and_science-space/t/ugly-truth-space-junk-no-feasible-solutions/, rn)
Dealing with the decades of detritus from using outer space — human-made orbital debris — is a global concern, but some experts are now questioning the feasibility of the wide range of "solutions" sketched out to grapple with high-speed space litter.  What may be shaping up is an "abandon in place" posture for certain orbital altitudes — an outlook that flags the messy message resulting from countless bits of orbital refuse.  In a recent conference here, Gen. William Shelton, commander of the U.S. Air Force Space Command, relayed his worries about rising amounts of human-made space junk.  "The traffic is increasing. We've now got over 50 nations that are participants in the space environment," Shelton said last month during the Space Foundation’s 27th National Space Symposium. Given existing space situational awareness capabilities, over 20,000 objects are now tracked. "We catalog those routinely and keep track of them. That number is projected to triple by 2030, and much of that is improved sensors, but some of that is increased traffic," Shelton said. "Then if you think about it, there are probably 10 times more objects in space than we're able to track with our sensor capability today. Those objects are untrackable … yet they are lethal to our space systems — to military space systems, civil space systems, commercial — no one’s immune from the threats that are on orbit today, just due to the traffic in space."  

Solvency - International Concerns

Outer Space Treaty legally prevents US efforts at space debris removal. 
Pearson 10 (Jerome Pearson, Ohio Eta ’61, is president of STAR, Inc., a small business in Mount Pleasant, SC, that has developed aircraft, spacecraft, and space-tether concepts for DOD and NASA. He invented the Earth and lunar space elevators, developed multi-winglets for lowered aircraft drag, published engineering solutions to global warming and space debris, and conceived the propellantless electrodynamic spacecraft EDDE. Before founding his firm, he was an engineer at NASA Langley and Ames research centers and a branch chief for the Air Force Research Laboratory. He has degrees in engineering and geology and is author of nearly 100 technical publications, including invited articles for Encyclopaedia Britannica and New Scientist. An associate fellow of AIAA, a fellow of the BIS, and a member of the International Academy of Astronautics, he has had television interviews about space elevators and climate change and was featured in the Discovery Channel series “Science of the Impossible.”,  THE BENT OF TAU BETA PI, The ElectroDynamic Debris Eliminator (EDDE): Removing Debris in Space, spring 2010, http://www.tbp.org/pages/publications/Bent/Features/SP10Pearson.pdf, rn)

Constraints on Removal The EDDE vehicle addresses the technical and cost problems of removing space debris, but there are legal, political, and economic constraints that must be overcome before the general cleanup of space can begin. Now is the time to address these more difficult problems. Removal of highway debris is straightforward: the responsible state, county, or city collects taxes and hires people to clean the roadways. Volunteers can also do the job for civic pride and recognition, because it is inexpensive. Cleaning space, however, is not so simple. One problem is legal. The Outer Space Treaty of 1967, signed by all space-faring nations, says that the launching nation owns its satellites, even if they are defunct and abandoned. Unlike the maritime law, space law does not allow for salvage rights or treasure hunters. To remove debris objects, we need permission from each original owner. Since most of the mass of defunct satellites in orbit was launched by the Soviet Union, we need permission from the successor states of Russia and Ukraine to remove these objects. This leads to the legal problem of liability for damages. If we deliberately cause a space object to enter the atmosphere, we are responsible for any damage or injury it causes. This is why the U.S. and Russia tried to de-orbit the Skylab and Mir space stations over remote areas of the Pacific. Total potential liability could be enormous as a result of the removal of the most dangerous debris objects in LEO that weigh more than 2 kg. 
Solvency – International Concerns

U.S. NOT KEY ONLY PART OF A GREATER WHOLE
Global Innovation and Strategy Center ’08 ( Collective group of professional researchers and scientists project approved by PHD Jared Brower Stephanie Cook Edward Dale Josh Koch John Miller Stephanie Silva ) < http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA497909>

The IADC is an international forum of governmental bodies, primarily academics  and scientists, studying man-made and natural orbital debris. According to the IADC  website, the purpose of the organization is:  • To exchange information regarding space debris research activities among  member space agencies  • To review progress of ongoing cooperative activities  • To facilitate opportunities for cooperation in space debris research • To identify debris mitigation options. The IADC has been successful in its efforts to bring orbital debris mitigation guidelines to the international community. In 2001, the IADC introduced space debris  mitigation guidelines based in part on prior work done by the International Academy of  Aeronautics and various space agencies. In June 2007, UN-COPUOS approved space  debris mitigation guidelines based on revised IADC Space Debris Mitigation Guidelines. There are 11 national governments and space programs participating in the IADC  that assist in providing international perspectives on alleviating the problem of orbital  debris.
AT: EDDE

Space net does not solve, a passive debris collector would require a diameter of 10km minimum for efficient cleaning. 

Johnson et al 08 (Kevin, Project Manager Overseer and University of Nebraska at Omaha, Project Sponsored by USSTRATCOM Global Innovation and Strategy Center, Global Innovation and Strategy Center, Elminiating Space Debris: Applied Technology and Policy Prescriptions, January 2008, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA497909&Location=U2&doc=GetTRDoc.pdf,  pg 97, NG)
A large area passive system employs a large surface used for collecting space debris and will function by passively encountering the debris by means of orbital interception or coincidental collision. An example of an orbital interception would be when a passive system is placed in the path of a currently orbiting object with the intention of intercepting it. A coincidental collision occurs when a space-based system equipped with a large area debris collector is struck by space debris. Even in the most densely populated regions of LEO, most objects greater than 1 cm in diameter are greater then 10 km apart. When traveling in an orbit that is a different direction then the debris, 10 km is not a great distance because relative velocity is high. However, in order to collect this debris relative velocity would have to be low or the collector would be destroyed or damaged. Thus, in order to remove debris effectively, the collector would need to be very large, on the order of 10 km in diameter or there would have to be more collectors placed in orbit than cost feasible.

AT: EDDE

No Solvency- The EDDE cannot function in the GEO, which includes hundreds of dead satellites and pieces of space debris

Jerome Pearson  ‘10, Former Engineer at NASA Langley and Ames research centers and a branch chief for the Air Force  Research Laboratory (Spring 2010, “The ElectroDynamic Debris Eliminator (EDDE): Removing Debris in Space,” http://www.tbp.org/pages/publications/Bent/Features/SP10Pearson.pdf) SP

EDDE can remove all large debris objects in LEO, but its electrodynamic thruster cannot function at the high altitude of geostationary Earth orbit (GEO) where television broadcast satellites are located. There is also a danger from debris in GEO, caused by dead satellites drifting by operational satellites. The international community has adopted guidelines for removal of satellites from the GEO ring by raising them 300 km at the end of their lives, but this will only apply to future launches. To remove the few existing derelict GEO satellites will require the use of rocket-powered grappling vehicles to capture them and raise their orbits to a safe distance. DARPA, the Naval Research Laboratory, and aerospace contractors are evaluating rocket vehicle concepts for this task, as illustrated in Figure 5. The EDDE vehicle addresses the technical and cost problems of removing space debris, but there are legal, political, and economic constraints that must be overcome before the general cleanup of space can begin. Now is the time to address these more difficult problems. Removal of highway debris is straightforward: the responsible state, county, or city collects taxes and hires people to clean the roadways. Volunteers can also do the job for civic pride and recognition, because it is inexpensive. Cleaning space, however, is not so simple. One problem is legal. The Outer Space Treaty of 1967, signed by all space-faring nations, says that the launching nation owns its satellites, even if they are defunct and abandoned. Unlike the maritime law, space law does not allow for salvage rights or treasure hunters. To remove debris objects, we need permission from each original owner. Since most of the mass of defunct satellites in orbit was launched by the Soviet Union, we need permission from the successor states of Russia and Ukraine to remove these objects. This leads to the legal problem of liability for damages. If we deliberately cause a space object to enter the atmosphere, we are responsible for any damage or injury it causes. This is why the U.S. and Russia tried to de-orbit the Skylab and Mir space stations over remote areas of the Pacific. Total potential liability could be enormous as a result of the removal of the most dangerous debris objects in LEO that weigh more than 2 kg. Another problem is political. Space is like the commons of the Middle Ages, land that everyone used, no one owned, and no one was responsible for its upkeep. It deteriorated from overuse. Norman R. Augustine, New Jersey Delta ’57, chair of the 2009 NASA spaceflight review panel, calls space our global commons. It is open to everyone for satellite launches, but there is no requirement for launch organizations to capture debris or remove their dead satellites from orbit. No one nation or group is responsible for cleaning space, and there is no international authority empowered to collect taxes or fees to pay the costs of cleaning space. Space is rapidly becoming more dangerous.

AT: Hegemony
Nuclear primacy solves heg

Craig 9 – Professor of International Relations at the University of Southampton (Campbell, Review of International Studies, “American power preponderance and the nuclear revolution,” 35, 27–44, Cambridge Database)
As Keir Lieber and Daryl Press have suggested, the US may be on the verge of acquiring a first-strike nuclear capability, which, combined with an effective system of anti-ballistic missile defence, could allow the US to destroy a rival’s nuclear capabilities and intercept any remaining retaliatory missiles before they hit American cities. While this possibility clearly reduces the likelihood of other states seeking to match American power with the aim of fighting and winning a nuclear war, and, if their argument becomes widely accepted, could lead American policy-makers to reject the logic of the nuclear revolution and consider pre-emptive nuclear strikes against large nuclear rivals, it clearly is less germane to the question of small-state deterrence. Lieber and Press contend that the US may have the capability to destroy the entire nuclear arsenal of another large nuclear state lest that state use it on America first for the purposes of winning a great war. That, as they say, would mean the end of Mutual Assured Destruction as it existed during the Cold War. However, Washington would have much less reason to use its new first-strike capability against a nation that cannot threaten to destroy the US, and has no ambition to defeat America in a war, but only possesses a second-strike minimum deterrent. Such an attack would turn much of the world against a US willing to use nuclear weapons and kill hundreds of thousands or millions in order to defeat a nation that did not threaten its survival. Perhaps more to the point, an attack like this would be tremendously risky. Even after a perfect first strike some retaliation might get through, which could mean the nuclear destruction of an American city or perhaps the city of an American ally. At the very least, survivors of the attacked state and their allies would seek to unleash destruction upon the US in other ways, including an unconventional delivery of a nuclear, chemical, or biological weapon. An imperfect first strike, or, even worse, a failure of the US anti-missile system, would constitute a total disaster for the US: not only would it incur the world’s wrath and suffer the destruction of one or more of its cities, but such a failure would also expose America as both a brutal and vulnerable state, surely encouraging other states to acquire nuclear weapons or otherwise defy it. The US might have reason to launch a first strike against a large rival that deployed a major arsenal and appeared ready to attack America, as implausible as this scenario is. It would have little reason to do so against a small nation with a second-strike minimum deterrent arsenal. The nuclear revolution delivers a clear message to any large state considering major war with a powerful nuclear rival. The message is that such a war is likely to escalate to total nuclear exchange, and that in this event a large percentage of its citizenry will be killed or injured, its ability to govern what remains of the nation will be weakened or destroyed, and its power relative to other states that stayed out of the war will be radically diminished. It also delivers a message to any advanced small state eager to obtain security from the possible predation of large ones. The message is that if the small state possesses, or can quickly get its hands on, a few invulnerable and deliverable nuclear weapons, any large state contemplating invading it will have to weigh the benefits of invasion against a new kind of cost – not just a difficult or stalemated conventional war, such as the US faced in Vietnam and faces in Iraq, but the destruction of perhaps one, three, or five of its cities, and the death and injury of millions of its citizens. Unless it is able to obtain an absolutely fool-proof defence against any kind of nuclear retaliation, the choice that any large state is going to make when faced with this new circumstance is so likely to be peace that the small nuclear state can feel confident that it will be safe from conquest. The general relevance of these messages to American unipolar preponderance is clear. At the ‘great power’ level, rising states are unlikely to regard 
(Craig ’09 continued)
major war as a suitable means for overturning the international system and overthrowing American preponderance. The classic means of systemic change – hegemonic war – will not be an attractive option 
to any state hoping to survive, and the very existence of nuclear arsenals will make all states cautious about provoking conflict with nuclear rivals, especially the heavily armed US. Moreover, advanced smaller states know that they can provide for their own security, if they come to believe that it is endangered, not by embarking on large military build-ups or forming alliances with larger states, but by developing a small and invulnerable nuclear arsenal, or at least preparing the way to obtain such an arsenal quickly. This means that small states have a far greater ability to defend themselves from, and therefore be less afraid of, American predation today than comparable states facing dominant powers in previous eras.36 The main effects of the nuclear revolution, then, bolster the general claim of Power Preponderance that unipolarity is enduring. To support their claim, Brooks and Wohlforth specify three factors that dissuade would-be rivals to the US from balancing against it in traditional military terms: the effect of America’s relative geographical isolation from these potential rivals; the fact that American preponderance happened as a fait accompli about which no other nation could do anything; and the vast and growing ‘power gap’ between the US and all other rivals. The next section will describe each factor, and show how the nuclear revolution specifically reinforces each of them.

Security Outweighs

Domestic security outweighs the potential damage of space debris. 

Dinerman 02 (Taylor Dinerman is an author and journalist based in New York City., The Space Review, Sticky airbags and grapples: kinetic ASATs without the debris, 1/22/07, http://www.thespacereview.com/article/789/1, rn)
Whatever happens the US should be wary of making too big a deal out of the orbital debris issue. All man-made activity in space produces debris. If the US or its allies worry too much about this question instead of simply deciding to live with it, the enemy will find ways of using this concern against the US, like in the case of the “collateral damage” question, where Al-Qaeda, the Taliban, and others learned the lesson that when they kill civilians, they win, and when the US kills civilians, they win. If America’s space warriors concentrate on their primary mission, which is to defeat the enemy, destroy his space assets, and protect our own, all will be well. If, on the other hand, we end up concentrating on limiting the creation of space debris while avoiding the primary mission, we will hand the enemy a tool they will use to frustrate our goals. War is a dirty, messy business and cannot be waged cleanly, not in Baghdad nor in outer space. 

AT: Kessler

The Kessler Syndrome has been exaggerated greatly.
Donald Kessler, Nicholas Johnson, retired senior NASA Scientists, February 6, 2010

[The Kessler Syndrome: Implications to Future Space Operations, American Astronautical

Society, Conference, AAS 10-016 p. 2]

A segment of the Japanese animated TV series Planetes,2 set in the year 2075, is an example of a popular definition of the Kessler Syndrome that includes both factual and exaggerated components. While an episode appropriately defines the Kessler Syndrome as the cascading of fragments from collisions breaking up other intact objects at an increasing rate, it goes on to say that, once initiated, “.... billions of other pieces [would be generated] in a very short time [and] the Earth would be surrounded by debris .... completely cut off from space.” In general, collisional cascading is a slow process, but very much depends on the population density and size of the objects in orbit. Current population densities would require decades to produce a significant change in the small debris environment, and much longer to approach a condition where the Earth might be “completely cut off from space”.
AT: Kessler
Be skeptical of their impacts. Even Kessler admits that his syndrome has been hyped up

Broad in 07. (Writer for the NY times, NY times, Orbiting junk in space, once a nuisance, is now a threat - Health & Science, 2-6-7, http://www.nytimes.com/2007/02/06/health/06iht-web.0206space.4485857.html?pagewanted=2. DT)
If nothing is done, a kind of orbital crisis might ensue that is known as the Kessler Syndrome, after Kessler. A staple of science fiction, it holds that the space around Earth becomes so riddled with junk that launchings are almost impossible. Vehicles that entered space would quickly be destroyed.  In an interview, Kessler called the worst-case scenario an exaggeration. "It's been overdone," he said of the syndrome. Still, he warned of an economic barrier to space exploration that could arise. To fight debris, he said, designers will have to give spacecraft more and more shielding, struggling to protect the craft from destruction and making them heavier and more costly in the process. At some point, he said, perhaps centuries from now, the costs will outweigh the benefits. 

AT: Future of Humanity
Exploring Space brings its own existential risks

Nick Bostrom 08 (Future of Humanity Institute  Faculty of Philosophy & James Martin 21st Century School , Oxford University , www.nickbostrom.com) “WHERE ARE THEY? “ [Published in the MIT Technology Review, May/June issue (2008): pp. 72‐77]
When water was discovered on Mars, people got very excited. Where there is water, there may be life. Scientists are planning new missions to study the planet up close. NASA’s next Mars rover is scheduled to arrive in 2010. In the decade following, a Mars Sample Return mission might be launched, which would use robotic systems to collect samples of Martian rocks, soils, and atmosphere, and return them to Earth. We could then analyze the sample to see if it contains any traces of life, whether extinct or still active. Such a discovery would be of tremendous scientific significance. What could be more fascinating than discovering life that had evolved entirely independently of life here on Earth? Many people would also find it heartening to learn that we are not entirely alone in this vast cold cosmos. But I hope that our Mars probes will discover nothing. It would be good news if we find Mars to be completely sterile. Dead rocks and lifeless sands would lift my spirit. Conversely, if we discovered traces of some simple extinct life form—some bacteria, some algae—it would be bad news. If we found fossils of something more advanced, perhaps something looking like the remnants of a trilobite or even the skeleton of a small mammal, it would be very bad news. The more complex the life we found, the more depressing the news of its existence would be. Scientifically interesting, certainly, but a bad omen for the future of the human race.  How do I arrive at this conclusion? I begin by reflecting on a well‐known fact. UFO‐spotters, Raelian cultists, and self‐certified alien abductees notwithstanding, humans have, to date, seen no sign of any extraterrestrial intelligent civilization. We have not received any visitors from space, nor have our radio telescopes detected any signals transmitted by any extraterrestrial civilization. The Search for Extra‐Terrestrial Intelligent Life (SETI) has been going for nearly fifty years, employing increasingly powerful telescopes and data mining techniques, and has so far consistently  corroborated the null hypothesis. As best we have been able to determine, the night sky is empty and silent—the question “Where are they?” thus being at least as pertinent today as it was when Enrico Fermi first posed it during a lunch discussion with some of his physicist colleagues back in 1950. Here is another fact: There are on the order of 100 billion stars in our galaxy alone, and the observable universe contains on the order of 100 billion galaxies. In the last couple of decades, we have learnt that many of these stars have planets circling around them. By now, several hundred exoplanets we have discovered. Most of these are gigantic, but this is due to a selection effect: It is very difficult to detect smaller exoplanets with current observation methods. (In most cases, the planets cannot be directly observed. Their existence is inferred from their gravitational influence on their parent sun, which wobbles slightly when pulled towards a large orbiting planet; or alternatively by a slight fluctuation in their sun’s perceived luminosity which occurs when it is partially eclipsed by the exoplanet.) We have every reason to believe that the observable universe contains vast numbers of solar systems, including many that have planets that are Earth‐like at least in the sense of having a mass and temperature similar to those of our own orb. We also know that many of these solar systems are much older than ours. From these two facts it follows that there exists a “Great Filter”. The Great Filter can be thought of as a probability barrier. It consists of exist one of more highly improbable evolutionary transitions or steps whose occurrence is required in order for an Earth‐like planet to produce an intelligent civilization of a type that would be visible to us with our current observation technology. You start with billions and billions of potential germination points for life, and you end up with a sum total of zero extraterrestrial civilizations that 
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we can observe. The Great Filter must therefore be powerful enough—which is to say, the critical steps must be improbable enough—that even with many billions rolls of the dice, one ends up with nothing: no aliens, no 
spacecraft, no signals, at least none that we can detect in our neck of the woods. Now, an important question for us is, just where might this Great Filter be located? There are two basic possibilities: It might be behind us, somewhere in our distant past. Or it might be ahead of us, somewhere in the millennia or decades to come. Let us ponder these possibilities in turn. Consider first the possibility that the filter is in our past. This would mean that there is some extremely improbable step in the sequence of events whereby an Earth‐like planet gives rise to an intelligent life form comparable in its technological sophistication to our contemporary human civilization. Some people seem to take it for granted that evolution of intelligent life on this planet was straightforward—lengthy, yes, complex, sure, yet ultimately inevitable or nearly so. Carl Sagan appears to have held this view; he once wrote that “the origin of life must be a highly probable circumstance; as soon as conditions permit, up it pops!” But this view might well be completely mistaken. There is at any rate hardly any evidence to support it. Evolutionary biology, at the moment, does not enable us to calculate from first principles how probable or improbable the evolution of intelligent life on Earth was. Moreover, if we look back at the history of life on this planet, we can identify a number of evolutionary transitions each one of which is a plausible candidate Great Filter. For example, perhaps it is very, very improbable that even simple self‐replicators should emerge on any given Earth‐like planet. Attempts to create life in the laboratory by mixing water and gases believed to have existed in the early atmosphere on Earth have failed to get much beyond the synthesis of a few simple amino acids. No instance of abiogenesis has ever been observed. 

The oldest confirmed microfossils date from approximately 3,500 million years ago, and there is tentative evidence that life might have existed a few hundred million years prior to that date, but no evidence of life before 3,800 million years ago. Life might well have arisen considerably earlier than that without leaving any traces. There are very few preserved rock formations this old and such as have survived have undergone major remolding over the eons. Nevertheless, there is a period lasting several hundreds of millions of years between the formation of Earth and the first known life. The evidence is thus consistent with the hypothesis that the emergence of life required an extremely improbable set of coincidences, and that it took hundreds of millions of years of trial‐and‐error, of molecules and surface structures randomly interacting, before something capable of self‐replication happened to appear by a stroke of astronomical luck. For aught we know, this first critical step could be a Great Filter. Since we cannot rerun the history of life multiple times to obtain rigorous statistics, it is difficult determine conclusively the “difficulty” of any given evolutionary development. There are, however, some criteria that we can use to identify evolutionary transitions that are at least good candidates for being a Great Filter, i.e. that are both extremely improbable and practically necessary for the eventual emergence of intelligent technological civilization. One criterion is that the transition should have occurred only once. Flight, sight, photosynthesis, and limbs have all evolved several times here on Earth, and are thus ruled out. Another indication that an evolutionary step was very improbable is that it took a very long time for it to occur even after its prerequisites were in place. A long delay suggests that a vastly many random recombinations had to be tried before one was found that worked. Perhaps several improbable mutations had to occur all at once in order to leap from one local fitness peak to another: the mutations might individually be deleterious and only fitness‐enhancing when they occur together. (The evolution of Homo sapiens from one of our recent hominid ancestors, such as Homo erectus, happened rather quickly on geological timescales, so this step would be a relatively weak candidate for a Great Filter.) 

The original emergence of life appears to meet these two criteria. As far as we know, it might have occurred only once and it might have taken hundreds of millions of years for it to happen even after the planet had cooled down sufficiently to enable a wide range of organic molecules to be stable. Later evolutionary history 
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offers additional candidates for the Great Filter. For example, it took some 1.8 billion years for prokaryotes (the most basic type of single‐cell organism) to evolve into eukaryotes (a more complex kind of cell with a 
membrane‐enclosed nucleus). 1.8 billion years is a long time, and as far as we know eukaryotes evolved only once, making this transition an excellent possible Great Filter. Other strong candidates include the rise of multi‐cellular organisms and sexual reproduction. So one possibility is that the Great Filter is behind us. This would explain the absence of observable aliens. Why? Because if the rise of intelligent life on any one planet is sufficiently improbable, then it follows that we are most likely the only such civilization in our galaxy or even in the entire observable universe. (The observable universe contains approximately 1022 stars. The universe might well extend infinitely far beyond part that is observable by us, and may contain infinitely many stars. If so, then it is virtually certain that there exists an infinite number of intelligent extraterrestrial species, no matter how improbable their evolution on any given planet. However, cosmological theory implies that, due to the expansion of the universe, any life outside the observable universe is and will forever remain causally disconnected from us: it can never visit us, communicate with us, or be seen by us or our descendants.) 

The other possibility is that the Great Filter is after us, in our future. This would mean that there is some great improbability that prevents almost all technological civilizations at our current human stage of development from progressing to the point where they engage in large‐scale space‐colonization and make their presence known to other technological civilizations. For example, it might be that any sufficiently technologically advanced civilization discovers some technology—perhaps some very powerful weapons technology—that causes its extinction. I will return to this scenario shortly, but first I shall say a few words about another theoretical possibility: that the extraterrestrials are out there, in abundance but hidden from our view. I think this is unlikely, because if extraterrestrials do exist in any intelligence, capable of interstellar travel. A probe would land on a planet (or a moon or asteroid), where it would mine raw materials to create multiple replicas of itself, perhaps using advanced forms of nanotechnology. These replicas would then be launched in various directions, thus setting in motion a multiplying colonization wave. Our galaxy is about 100,000 light years across. If a probe were capable of travelling at one‐tenth of the speed of light, every planet in the galaxy could thus be colonized within a couple of million years (allowing some time for the bootstrapping process that needs to take place between a probe’s landing on a resource site, setting up the necessary infrastructure, and producing daughter probes). If travel speed were limited to 1% of light speed, colonization might take twenty million years instead. The exact numbers do not matter much because they are at any rate very short compared to the astronomical time scales involved in the evolution of intelligent life from scratch (billions of years). If building a von Neumann probe seems like a very difficult thing to do—well, surely it is, but we are not talking about a proposal for something that NASA or the European Space Agency should get to work on today. Rather, we are considering what would be accomplish with some future very advanced technology. We ourselves might build Neumann probes in decades, centuries, or millennia—intervals that are mere blips compared to the lifespan of a planet. Considering that space travel was science fiction a mere half century ago, we should, I think, be extremely reluctant to proclaim something forever technologically infeasible unless it conflicts with some hard physical constraint. Our early space probes are already out there: Voyager 1, for example, is now beyond our solar system. Even if an advanced technological civilization could spread throughout the galaxy in a relatively short period of time (and thereafter spread to neighboring galaxies), one might still wonder whether it would opt to do so. Perhaps it would rather choose to stay at home and live in harmony with nature. However, there are a number of considerations that make this a less plausible explanation of the great silence. First, we observe that life here on Earth manifests a very strong tendency to spread wherever it can. On our planet, life has spread to every nook and cranny that can sustain it: East, West, North, and South; land, water, and air; desert, tropic, and arctic ice; underground rocks, hydrothermal vents, 
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and radioactive waste dumps; there are even living beings inside the bodies of other living beings. This empirical finding is of course entirely consonant with what one would expect on the basis of elementary 
evolutionary theory. Second, if we consider our own species in particular, we also find that it has spread to every part of the planet, and we even have even established a presence in space, at vast expense, with the international space station. Third, there is an obvious reason for an advanced civilization that has the technology to go into space relatively cheaply to do so: namely, that’s where most of the resources are. Land, minerals, energy, negentropy, matter: all abundant out there yet limited on any one home planet. These resources could be used to support a growing population and to construct giant temples or supercomputers or whatever structures a civilization values. Fourth, even if some advanced civilization were non‐expansionary to begin with, it might change its mind after a hundred years or fifty thousand years—a delay too short to matter. Fifth, even if some advanced civilization chose to remain non‐expansionist forever, it would still not make any difference if there were at least one other civilization out there that at some point opted to launch a colonization process: that expansionary civilization would then be the one whose probes, colonies, or descendants would fill the galaxy. It takes but one match to start a fire; only one expansionist civilization to launch the colonization of the universe. For all these reasons it seems unlikely that the galaxy is teeming with intelligent life and that the reason we haven’t seen any of them is that they all confine themselves to their home planets. Now, it is possible to concoct scenarios in which the universe is swarming with advanced civilizations every one of which chooses to keep itself well hidden from our view. Maybe there is a secret society of advanced civilizations that know about us but have decided not to contact us until we’re mature enough to be admitted into their club. Perhaps they’re observing us, like animals in a zoo. I don’t see how we can conclusively rule out this possibility. But I will set it aside for the remainder of this essay in order to concentrate what to me appears to be more plausible answers to Fermi’s question. A disconcerting hypothesis is that the Great Filter consists in some destructive tendency common to virtually all sufficiently advanced technological civilizations. Throughout history, great civilizations on Earth have imploded—the Roman Empire, the Mayan civilization that once flourished in Central America, and many others. However, the kind of societal collapse that merely delays the eventual emergence of a space‐colonizing civilization by a few hundred or a few thousand years would not help explain why no such civilization has visited us from another planet. A thousand years may seem a long time to an individual, but in this context it’s a sneeze. There are planets that are billions of years older than Earth. Any intelligent species on those planets would have had ample time to recover from repeated social or ecological collapses. Even if they failed a thousand times before they succeeded, they could still have arrived here hundreds of millions of years ago. To constitute an effective Great Filter, we hypothesize a terminal global cataclysm: an existential catastrophe. An existential risk is one where an adverse outcome would annihilate Earth‐originating intelligent life or permanently and drastically curtail its potential for future development. We can identify a number of potential existential risks: nuclear war fought with stockpiles much greater than those that exist today (maybe resulting from future arms races); a genetically engineered superbug; environmental disaster; asteroid impact; wars or terrorists act committed with powerful future weapons, perhaps based on advanced forms of nanotechnology; superintelligent general artificial intelligence with destructive goals; high‐energy physics experiments; a permanent global Brave‐New‐World‐like totalitarian regime protected from revolution by new surveillance and mind control technologies. These are just some of the existential risks that have been discussed in the literature, and considering that many of these have been conceptualized only in recent decades, it is plausible to assume that there are further existential risks that we have not yet thought of. The study of existential risks is an extremely important albeit rather neglected field of inquiry. But here we must limit ourselves to making just one point. In order for some existential risk to constitute a plausible Great Filter, it is not sufficient that we judge it to have 
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a significant subjective probability of destroying humanity. Rather, it must be of a kind that could with some plausibility be postulated to destroy virtually all sufficiently advanced civilizations. For instance, stochastic 
natural disasters such as asteroid hits and super‐volcanic eruptions are unlikely Great Filter candidates, because even if they destroyed a significant number of civilizations we would expect some civilizations to get lucky and escape disaster; and some of these civilizations could then go on to colonize the universe. Perhaps the most likely type of existential risks that could constitute a Great Filter are those that arise from technological discovery. It is not farfetched to suppose that there might be some possible technology which is such that (a) virtually all sufficiently advanced civilizations eventually discover it and (b) its discovery leads almost universally to existential disaster. So where is the Great Filter? Behind us, or not behind us? If the Great Filter is ahead of us, we have still to confront it. If it is true that almost all intelligent species go extinct before they master the technology for space colonization, then we must expect that our own species, too, will go extinct before reaching technological maturity, since we have no reason to think that we will be any luckier than most other species at our stage of development. If the Great Filter is ahead of us, we must relinquish all hope of ever colonizing the galaxy; and we must fear that our adventure will end soon, or at any rate, prematurely. Therefore, we better hope that the Great Filter is behind us. What has all this got to do with finding life on Mars? Consider the implications of discovering that life had evolved independently on Mars (or some other planet in our solar system). That discovery would suggest that the emergence of life is not a very improbable event. If it happened independently twice here in our own back yard, it must surely have happened millions times across the galaxy. This would mean that the Great Filter is less likely to occur in the early life of planets and is therefore more likely still to come. If we discovered some very simple life forms on Mars in its soil or under the ice at the polar caps, it would show that the Great Filter must exist somewhere after that period in evolution. This would be disturbing, but we might still hope that the Great Filter was located in our past. If we discovered a more advanced life‐form, such as some kind of multi‐cellular organism, that would eliminate a much larger stretch of potential locations where the Great Filter could be. The effect would be to shift the probability more strongly to the hypothesis that the Great Filter is ahead of us, not behind us. And if we discovered the fossils of some very complex life form, such as of some vertebrate‐like creature, we would have to conclude that the probability is very great that the bulk of the Great Filter is ahead of us. Such a discovery would be a crushing blow. It would be by far the worst news ever printed on a newspaper cover. Yet most people reading the about the discovery would be thrilled. They would not understand the implications. If the Great Filter is not behind us, it is ahead of us. So this is why I’m hoping that our space probes will discover dead rocks and lifeless sands on Mars, on Jupiter’s moon Europa, and everywhere else our astronomers look. It would keep alive the hope for a great future for humanity. Now, it might be thought an amazing coincidence if Earth were the only planet in the galaxy on which intelligent life evolved. If it happened here—the one planet we have studied closely—surely one would expect it to have happened on a lot of other planets in the galaxy also, which we have not yet had the chance to examine? This objection, however, rests on a fallacy: It overlooks what is known as an “observation selection effect.” Whether intelligent life is common or rare, every observer is guaranteed to find themselves originating from a place where intelligent life did, indeed, arise. Since only the successes give rise to observers who can wonder about their existence, it would be a mistake to regard our planet as a randomly‐selected sample from all planets. (It would be closer to the mark to regard our planet as though it were a random sample from the subset of planets that did engender intelligent life: this being a crude formulation of one of the sane elements extractable from the motley ore of ideas referred to as the “anthropic principle”.) Since this point confuses many, it is worth expounding it slightly. Consider two different hypotheses. One says that the evolution of intelligent life is fairly easy and happens on a significant fraction of all suitable planets. The other hypothesis 
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says that the evolution of intelligent life is extremely difficult and happens perhaps only on one out of a million billions planets. To evaluate their plausibility in light of your evidence, you must ask yourself, “What do 
these hypotheses predict that I should observe?” If you think about it, it is clear that both hypotheses predict that you should observe that your civilization originated in places where intelligent life evolved. All observers will observe precisely that, whether the evolution of intelligent life happened on a large or a small fraction of all planets. An observation selection effect guarantees that whatever planet we call “ours” was a success story. And as long as the total number of planets in the universe is large enough to compensate for the low probability of any given one of them giving rise to intelligent life, it is not a surprise that a few success stories exist. If—as I hope is the case—we are the only intelligent species that has ever evolved in our galaxy, and perhaps in the entire observable universe, it does not follow that our survival is not in danger. Nothing in the above reasoning precludes the Great Filter from being located both behind us and ahead of us. It might both be extremely improbable that intelligent life should arise on any given planet, and very improbable that intelligent life, once evolved, should succeed in becoming advanced enough to colonize space. But we would have some grounds for hope that all or most of the Great Filter is in our past if Mars is indeed found to be barren. In that case, we may have a significant chance of one day growing into something almost unimaginably greater than we are today. In this scenario, the entire history of humankind to date is a mere instant compared to the eons of history that lie still before us. All the triumphs and tribulations of the millions of peoples the have walked the Earth since the ancient civilization of Mesopotamia would be like mere birth pangs in the delivery of a kind of life that hasn’t really begun yet. For surely it would be the height of naiveté to think that with the transformative technologies already in sight—genetics, nanotechnology and so on—and with thousands of millennia still ahead of us to perfect and apply these technologies and others that we haven’t yet conceived of, human nature and the human condition will remain unchanged for all future. Instead, if we survive and prosper, we will presumably develop into some kind of posthuman existence. 

So this is why I conclude that the silence of the night sky is golden, and why, in the search for extraterrestrial life, no news is good news. It promises a potentially great future for humanity. None of this means that we ought to cancel our plans to have a closer look at Mars. If the red planet ever harbored life, we might as well find out about it. It might be bad news, but it would tell us something about our place in the universe, our future technological prospects, the existential risks confronting us, the possibilities for human transformation: issues of considerable importance. It is impossible to know in advance what insights might be gleaned by applying the kind of careful and systematic study to such big questions that we apply every day to smaller and less consequential technological and scientific problems. There may be surprising arguments and ideas out there merely waiting to be discovered. Some of these might even turn out to have practical ramifications of such importance as to change our whole scheme of priorities. Perhaps the greatest benefit from the SETI program will result if it prompts thinking about these larger matters. Theoretically, smart ambitious scholars could start thinking without waiting for such prompts. Expensive instruments, however, have a way of lending scientific status and respectability to a field of inquiry. Academics are keen to put as much distance as possible between themselves and the kooks and cranks that flock to these big questions. If large telescopes, NASA satellites, and complicated mathematical data analysis are involved, it becomes harder for outside observers to mistake the work for the ramblings of UFO‐nuts and other crackpots. There may be no signals from space, yet those with their antennas tuned to more anthropomorphic wavelengths are sure to pick up a buzz of social signaling in people’s attitudes towards the search for extraterrestrial beings. Such social background noise might in fact be one of the main obstacles to intellectual progress on many big picture topics.

AT: Future of Humanity
Artificial Intellegence is an existential risk – space exploration creates advancements in AI

Terry Huntsberger_, Adrian Stoica 20-Apr-2010 Envisioning Cognitive Robots for Future Space Exploration  Jet Propulsion Laboratory, California Institute of Technology  http://hdl.handle.net/2014/41600 [Introduction section cited]
There are a number of different approaches to building a cognitive architecture for control of single and multiple physical robots. Among the cognitive architectures that have been fielded thus far are symbolic/production systems such as Soar1 and Robo-Soar2, ACT*3 and extensions such as ACT-R4 and ACT-R/E5, EPIC6, and ADAPT7; connectionist systems such as CTRNN8, and ART9 and variants such as ARTMAP10,11, and Psi12 and MicroPsi13; and hybrid systems14. The symbolic processing systems are derived from studies of human cognition, and as such don’t always port well onto robotic platforms, particularly in the area of multi-robot cooperation. ACT-R/E addresses this issue through the addition of an internal simulation process to ACT-R that mimics the ‘like-me’ behavior evidenced in primates and humans15. This simulation process enables the cognitive system to map external sensed actions by other agents into its own behavior base (walking in someone else’s shoes, so to speak). There have been numerous studies into the common ground between cognitive processing and formal process algebras38-40. JPL has developed a tightly integrated instantiation of a cognitive agent called CARACaS (Control Architecture for Robotic

Agent Command and Sensing), a block diagram of which is shown in Figure 1, to address many of the issues for survivable, autonomous unmanned vehicle control23-25. CARACaS is composed of a Dynamic Planning Engine (currently CASPER), a Behavior Engine (currently CAMPOUT), a Perception Engine, and a World Model. The Behavior Engine in CARACaS is mapped into a process algebra formalism in order to maintain a linear complexity for inferring sensed behaviors of other agents. This internal simulation process also addresses another key problem that needs to be solved by any "intelligent" system regardless of its level of consciousness, that of being able to operate in new, previously “unseen” contexts - that are not simple small deviations from previously seen contexts, but dramatically different16. Such anticipatory capabilities have been studied in the context of organic and robotic systems17-20. While small deviations may be handled in a simple interpolation/extrapolation framework (neural, fuzzy, etc), a totally novel context may 'confuse' a robot. Such contexts could be sensing artifacts (e.g. deteriorated sensor/vision chip in which all images get alternating black bars of certain thickness, rendering embedded object recognition routines useless, to seeing objects of very different shape, color and variation in time compared to previously seen/memorized ones). These unseen contexts may require actions that are novel combinations of action primitives. Yet in order to determine how appropriate these combinations are, it is useful to exercise a capability to determine the answer to "what if" type scenarios. Running an internal simulation with potential robot actions as inputs to a model of the world will generate consequences that are to be evaluated, ranked, and from which optimal actions can be selected. Other "what if" input context may not be initiated by the robot, but by other actors in the world model (e.g. what if I lost one sensory modality, what if another robot comes towards me at high speed, etc). The results of such simulations could be used not only for determining robot behavior, but also for improving its model of the world and raising its own level of capability in the presence of a teacher. In the worst case, the teacher generates only reinforcement (self-guided experimentation may generate similar effects, albeit at higher risks and energy consumption), while in a better case the teacher could suggest "what if" contexts and indicate at least preferences if not exact responses for such contexts. Particularly interesting in the context of implementations of simulation theories is the work by Svensson21, which offers the Representation-as-Simulation Hypothesis (RaSH) thesis, seeing simulation processes as off-line representations. A recent study that evaluated issues associated with remote interaction with an autonomous 
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vehicle within the framework of grounding found that missing contextual information was a recurring problem for the operations team22. This missing contextual information led to uncertainty in interpretation of data that was collected and possible errors in how the autonomous vehicle was commanded. The problems that were encountered increased as the remote agent became more and more autonomous through activation of additional capabilities. Behavior of the remotely located autonomous vehicle would not always fit the “mental model” of the operators, leading to inefficient use of the platform. One of the conclusions of the study was that the common ground would be better established if the autonomous agents could describe what they do and why. This capability is provided if the robotic agents have enough onboard selfawareness to dynamically adjust the information conveyed back to the operator based on a detail level component analysis of requests. A cognitive system that provides a formal mathematical basis for onboard representation of the behavior-based control of autonomous agents, combined with an integrated, adaptive explanation capability can provide common grounding between operator and vehicle. Fielding robots in space places some restraints on what can be done due to limited computing capabilities, mass and volume constraints, low bandwidth communication channels coupled with oftentimes long delays, and power issues. Several key aspects of a cognitive approach to unmanned vehicle control for space exploration include the handling of the inherently uncertain nature of dynamic surface operations, sensing for hazard detection/avoidance and situation awareness, behaviors for obeying the social rules during interactions with other manned and unmanned vehicles, cooperation among heterogeneous vehicles, onboard resource-based planning for mission operations, integrated system health maintenance for long duration missions, and the human operator command interface. The processes running within CARACaS include reactive processes for autonomous safe navigation and path planning, deliberative processes for planning and reasoning about complex, possibly conflicting goals during mission operations, and reflective processes for resource management and self-preservation. Reactive components in space robotics require deterministic reaction to unanticipated occurrences which can be captured through three components: (1) reacting to the occurrence with an appropriate response, (2) reacting to the occurrence within a predictable timeframe, and (3) providing other system components with updated autonomous vehicle state information. The first requirement is met by using a behavior coordination mechanism based on Multiple Objective Decision Theory (MODT) that guarantees a solution that is “good enough” within mission constraints. The second requirement is met with finite state machines using embedded resource and timing operators to define the tactical behavior network. The third requirement is met by the direct feedback loop from the behavior network to the reasoning/planning components of the system for internal state information transfer using a common shared format. The next section presents the individual components of CARACaS, followed by a brief discussion of the formal methods used for the implementation in terms of process algebras. This is followed by application of the system to two scenarios, and finally closing with a summary, discussion of results and references.
AT: Econ
American Economy will recover, it always has.

Daniel Kadlec Monday, May 11, 1998  The Pendulum Economy http://www.time.com/time/magazine/article/0,9171,988331,00.html#ixzz1WiG18TOu
If you're worried about your investments because interest rates seem to be moving higher, get over it. Ordinarily, the prospect is worth fretting about. Rising rates can take the steam out of corporate profits, the stock market and the whole economy. But the rate jitters that surfaced last week are actually good news. They represent just the latest swing in a highly emotional market that for three years has thrived on alternating fears about which way the economy would grow: too fast or too slow. As long as the pendulum doesn't swing too far in one direction, your nest egg is safe--from the interest-rate monster anyway. There are other reasons to worry, and I haven't been shy (though, you may conclude, I haven't been right) in citing them. Lofty stock valuations, untested shareholders and heavy insider selling are among my concerns. On the interest-rate front, though, there seems little cause for worry. The new jitters stem from modestly robust economic figures that suggest a rate increase is in order to slow the economy, and rumors that Federal Reserve chief Alan Greenspan is leaning that way. So what? Six months ago, Asia was falling apart, and everyone thought the economy would sag so much that the Fed would cut rates. Six months before that, the economy was looking brisk, and the Fed did in fact nudge rates higher. But only a year before that, the economy looked anemic, and the Fed was cutting rates. Back and forth go the worries, while in reality the economy has been riding a fine line of perfection: slow growth, low inflation, steady profits. In retrospect it's clear that the constantly reversing worries were a signal that there was nothing to worry about. Bearing that out are stock market gains averaging 31% a year since 1995. One day there will actually be a problem, and rates will move up to crush inflation or down to rub out a recession. Either way, stocks will take a beating at some point in the cycle. But we're not there now. Inflation is asleep. You can almost hear it snore. There's just no reason for Greenspan to push rates higher. He knows it, and that's why he has made only one rate move in two years--remarkable inaction for a man who worries famously about "asset inflation" leading to a bubble economy. Yes, Greenspan may bump rates up just to prove he can do more than talk. But any such move would be isolated--like the one a year ago--not a series, which is what the stock market can't stand. Investors may be warming to this notion. The Dow, having plunged last Monday, was levitating by Friday. In another sign that the market's pendulum of emotions remains firmly balanced, Wall Street's view on the too-hot, too-cold question is as divergent as ever. Merrill Lynch rushed out a report saying profits are in trouble and interest rates must surely decline. Goldman Sachs discerns continued bliss as far as the eye can see. Morgan Stanley Dean Witter is convinced that inflation and higher rates are just around the bend. That's all I need to hear. There's enough muscle on both sides of the hinge to keep any momentum from carrying too far. I'll worry when the pros all line up on one side.

AT: Econ
Our economy and government is on a pendulum and has the ability to self correct.
TYLER COWEN (Tyler Cowen is a professor of economics at George Mason University.)

 Published: June 26, 2010 A Pendulum Swing Toward Austerity, NY Times.  http://www.nytimes.com/2010/06/27/business/economy/27view.html 


“THE ROAD TO SERFDOM,” the critique of socialism written 65 years ago by the Nobel laureate economist Friedrich von Hayek, was recently No. 1 in nonfiction sales at Amazon.com. Many people, including the Fox News commentator Glenn Beck, have contended that growth of government power has, indeed, set us on such a road today. But the reality looks different. In many respects, the expansionary phase of big government is coming to an end, and quickly. In the last few years, we have seen — for better or worse — huge financial bailouts, a $787 billion stimulus plan and legislation for near-universal health insurance coverage. But the policy mood in Washington is now much more modest: no second major stimulus is forthcoming and, in the environmental arena, a cap-and-trade system for greenhouse gas emissions is unlikely to move forward. 

The financial regulation bill will most likely pass, but it won’t fundamentally restructure the American economy. For instance, there is no longer talk of breaking up the big financial institutions, and Simon Johnson, the M.I.T. economist, has described the legislation as a failure. To the extent that the bill limits proprietary trading by American banks — through the so-called Volcker amendment, named for the former Federal Reserve chairman — loopholes may enable banks to keep trading through asset management companies. 

The most extreme outcome would be that more financial market trading is pushed out of banks and into hedge funds and other bank competitors. That would matter a lot for bank profits, but American capital markets would perform essentially the same functions as before. The bill we’re getting may be a mere hodgepodge, and that is after the biggest financial crisis since the Great Depression. If any financial policy idea is taking a major place on the American and global stages, it is fiscal austerity. It is not that fiscal conservatives have won a grand battle of ideas, but rather that governments realize that the bills are coming due. In the United States, we face rising health care costs and pension problems in state governments, with no clear long-run solution for bringing the books into balance. That makes responsible politicians reluctant to undertake major new commitments. At the very least, they embrace the rhetoric of fiscal conservatism, even when actual progress toward the ideal is slow. In short, it’s not that ideas of government interventionism and free markets are fighting a titanic intellectual struggle. The reality is more mundane. The ascendancy of one view often creates the conditions for an economic counterreaction. We’ve seen such cyclical trends before. During the 1980s and 1990s, history seemed to be on the side of freer markets. Communism staged a mass retreat, China and India embraced economic growth and a wide range of governments adopted privatization. The United States cut marginal tax rates and the Clinton administration promoted free trade and welfare reform. 

Eventually, things started to go wrong, in part because investors developed too much self-confidence and became complacent about systemic risk. Early cracks in the edifice appeared in the 1990s, during the Mexican and Asian financial crises, but the bigger, broader explosion of 2007 revealed a badly overextended world economy, which led to bailouts. The weak economy brought victory for the Democrats in 2008, which in turn enabled passage of a health care overhaul. Now the pendulum is swinging back. The economy will now likely make Congress much more Republican, as voters overreact to whatever is not working at the moment. The unfolding of the financial crisis has also changed the public’s sense of where change is needed, both in the United States and Europe. The tragedies of 2008 were represented by Bear Stearns and Lehman Brothers — both private-sector institutions. In 2010, the financial crisis has spread to sovereign debt, with Greece as the most obvious example. All of these developments are part of one broader story of overreach and 
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complacency. Yet the 2008 crises were attached more directly to market institutions, while the 2010 crises are more closely linked to governments. Because politicians and voters are more influenced by the latest developments than by news from two or three years earlier, a cautious attitude toward public-sector spending has been further cemented. While we can expect a larger public sector in America, the cause is mainly the aging of the population, and it will play itself out over the next 30 years with an increase in government transfer payments, mostly through Medicare. Furthermore, even Professor Hayek favored welfare spending and social insurance, so those programs will not alone bring us to serfdom. DEMOCRACIES, like markets, have some self-correcting mechanisms, and we are now seeing those at work in the United States and many European countries. (Spain and Britain, for example, are pursuing fiscal austerity aggressively.) The lessons are straightforward. First, to paraphrase the French moralist La Rochefoucauld, things are never as good, or as bad, as they seem. Second, the Obama reforms, like the Reagan revolution, are turning out to be radically incomplete, which should come as no surprise. Finally, effective political ideas are those that can still do good in half-baked form. We have neglected this insight in designing financial reform, and it remains to be seen if we can apply it successfully to climate change. And when it comes to the budget? Even if our real fiscal problems lie in the more distant future, it’s important to start worrying about them now, because we cannot count on a grand plan later to save the day. 

AT: Econ
The economy will swing back to equilibrium no matter what happens
Alex Carrick July 2011- (Alex Carrick is Chief Economist with CanaData, a division of Reed Construction Data (RCD). CanaData is the leading supplier of statistics and forecasting information for the Canadian construction industry. RCD is a division of the global publishing firm, Reed Elsevier. ) The economy is a pendulum, Canadian Business Journal  http://www.cbj.ca/features/july_11_features/alex_carrick_-_the_economy_is_a_pendulum.html
Think of all matters economic in terms of a pendulum. There is a natural resting point. There can be wide swings on either side, but there will always be strong forces at work to return matters to their natural state. 

The resting point is equilibrium. There is comfort in this fact. After a period of recovery in the world economy, we are currently going through a moment of hesitation and doubt again. A lack of confidence in the outlook is gaining hold. Some worry there will be a double-dip recession. It’s certainly not out of the question. But the problems that are giving rise to current anxieties have solutions that may be thrown up organically as events unfold. Let’s look at some of these. One of the biggest problems for the world economy is the barely-breathing U.S. housing market. New home starts in the U.S. have been in a deep depression for nearly six years. 

There are forces at work that will eventually cause this situation to turn around. Psychology will play a role. Potential homebuyers will come to the realization that home prices and interest rates are at lows that will never be experienced again. A certain tipping point will come that will see popular opinion shift towards the notion that now may be a good time to buy after all. There is another key factor that is coming into play as well. On account of the vast numbers of former homeowners who have been turfed from their properties due to mortgage foreclosures, the demand for rental properties has increased dramatically. Rental demand is also being augmented by young people who are leaving their family homes and setting up on their own. Young adults are actually experiencing the first stirrings of resurgence in the U.S. jobs market. They have the cutting-edge high-tech skills that are in demand. As a result of these two trends, rental rates relative to home ownership costs are at their highest ratio in decades. That alone is an incentive for residential real estate demand to shift towards buying commitments again, necessitating more starts. The ongoing weakness in the U.S. economy, combined with ultra low interest rates and no resolution of government budgetary problems, has lowered the value of the U.S. dollar relative to a basket of international currencies over the past two years. The price of U.S. real estate has become considerably cheaper for potential investors from Canada, Australia and many other nations. As a result, foreign demand is starting to add some backbone to U.S. housing markets in popular retirement and vacation destinations. As for the problems in Europe, they’re based in sovereign debt. Greece needs to be fixed first. It has become apparent Greece’s economic output will not be sufficient to generate the funds needed to pay off that nation’s debt. There is a legitimate worry about default and whether or not there may be a domino effect on the rest of the nations under the euro’s umbrella.

One thing is for sure. Greece’s debt will be restructured. And it will be all about the optics. Great care will be taken to ensure no default, in a technical sense, takes place. Lenders will be asked nicely and, if that fails, coerced or offered incentives to maintain their lending to the country beyond debt maturity rollover dates.

There is another way for a national government to raise money beyond onerous tax increases and vicious spending cuts. Hold a fire sale of government assets. That’s a course of action Athens is making plans to undertake in fairly quick order. The economic leader among euro nations is Germany. It’s doing very well, thank you, or more appropriately danke schoen. The number of people presently unemployed in Germany is the lowest since the early 1990s. German workers’ income growth is providing a big boost to consumer spending. Through the mechanism of German imports and neighbors’ exports, this has spillover benefits for the rest of Europe. What about China? The U.S. continues to worry about competition from China and losing manufacturing employment in a process called outsourcing. But China isn’t going to be the world’s factory 
(Carrick ’10 continued)

forever. It may seem hardly credible that with a population of 1.3 billion, China is beginning to face a worker shortage, but such is indeed the case. The one-child policy has been in place since the 1980s. With the passage of time, China now has fewer young people entering the labour force than historically. What happens when there is a shortage of workers? Higher wages, that’s what. And a shift in power from management to labour. A nascent labour movement is underway in China, with strikes occurring with increasing frequency. When one economic indicator or another transgresses beyond its former comfort zone, we sometimes hear there is a “new norm.” That may well be true, but “new norms” are probably rarer than one might think. In the years immediately leading up to the dot.com collapse, there was plenty of surmising that traditional price-earnings ratios no longer applied for new technology companies. That proved, in very costly fashion, to be emphatically not true. And before the sub-prime mortgage crisis, there were supposedly new norms for debt leveraging by investment banks. And thanks to teaser-rate mortgages, home ownership could be achieved with very little income. Also, derivatives trading and interest rate swaps were new ways to grease industry’s wheels with very little risk. None of these notions panned out in the longer run. We’ve paid the price. The pendulum has swung back. It’s trying to settle down in a more familiar sweet spot. But a little more time will still be needed.  

