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Impact – Extinction

Asteroid strikes destroy civilization – magnitude overwhelms probability
Garshnek et. al, 2k

[ Victoria Garshnek, Global Human Futures Research Associates, David Morrison,  NASA Ames Research Center, Frederick M. Burkle Jr, Division of Emergency Medicine, Department of Surgery, John A. Burns School of Medicine “ The mitigation, management, and survivability of asteroid/comet impact with Earth,”  Space Policy 16 (2000) 213 - 222]
As far as we know, impacts are randomly distributed in time. Of the roughly 1500 (in number) kilometer-scale NEOs currently in Earth crossing orbits, some 30% have been found. Although we feel confident that Earth will not be struck in the foreseeable future by any of the known objects, we cannot say anything about the 70% that are not yet discovered. A comprehensive search has not yet been carried out and we must often speak in terms of probabilities. The chances of one of the undetected NEOs with a diameter of 1 km or more colliding with Earth in the next 50 years is about 1 in 20,000 [32]. The consequences would be catastrophic and global: there would be an impact winter, a collapse of agriculture and, possibly, the end of our civilization. However, chance is not really at work here. There either is or is not a NEO aimed to hit Earth in the next year or in the next century. There are those who believe that there is no escape from a large asteroid impact that would have global effects. A large object filling the atmosphere with dust, blotting sunlight, causing extreme cold and killing plants presents a complex emergency of unprecedented proportions. The disaster response problem can be immense. Smaller objects could cause continent wide destruction necessitating evacuation plans, which can be the ultimate logistic and public health nightmare. Staying in the projected area of devastation and being comfortable to the end does not "t with the human innate instinct to survive and most likely would not be the popular course of action. Hoping not to know about the impact coming is also not a solution. Other thoughts may center on hoping it does not hit in our lifetime * let it be a problem for future generations to deal with. All of these viewpoints are missing the key issue: is human civilization worth saving? Is everything we have been a part of in our lifetime and historically evolved from worth preserving? It is the collapse of civilization * the loss of thousands of years of the fruits of the arts, religion, and the sciences * that we should fear the most. In his opening statement to the Congressional hearings on the NEO threat on 24 March 1993 [32], the late US Congressman George E. Brown Jr. stated: `If some day an asteroid does strike the Earth, killing not only the human race but millions of other species as well, and we could have prevented it but did not because of indecision, unbalanced priorities, imprecise risk definition and incomplete planning, then it will be the greatest abdication in all of human history not to use our gift of rational intellect and conscience to shepherd our own survival, and that of all life on Eartha. 

Impact – Food Scarcity

Asteroids destroy the food supply – ozone depletion
Pierazzo et. al, 10

[ E. Pierazzoa, , Planetary Science Institute ,R.R. Garciab, , D.E. Kinnisonb, , D.R. Marshb, , J. Lee-Taylorb, National Center for Atmospheric Research, and P.J. Crutzen  Max-Planck Institut for Chemistry, Division of Atmospheric Chemistry, “ Ozone perturbation from medium-size asteroid impacts in the ocean,”  Earth and Planetary Science Letters

Volume 299, Issues 3-4, 1 November 2010, Pages 263-272]

 We have calculated the perturbation to atmospheric chemistry occurring after the impact of medium size asteroids, 500 m and 1 km in diameter, in the northern subtropical Pacific ocean. We characterize atmospheric chemistry perturbations by following the evolution of upper atmospheric ozone. Overall, our results indicate that:

 Mid-latitude oceanic impact of asteroids 1 km in diameter can produce a significant, global perturbation of upper atmospheric chemistry; asteroids 500 m in diameter cause only minor perturbation of upper atmospheric chemistry, limited to the hemisphere in which the impact occurred;

 Several years of ozone depletion comparable to Antarctic ozone hole records observed in the mid-1980 s and 1990 s, occur worldwide as a consequence of mid-latitude oceanic impact of asteroids 1 km in diameter;

 Impact-induced ozone depletion affects UV irradiance at the Earth's surface, resulting in UV-B levels that can be dangerous for living organisms. In the Tropics, and in midlatitude summers immediately after the impact, UV-B greatly exceeds the highest levels currently experienced anywhere on Earth;

 While it is difficult to establish a quantitative relation between increased surface UV-B levels and its effect on living organisms, current understanding of the sensitivity of ecosystems to increased UV-B levels suggests that the oceanic impact of a 1 km asteroid would have a long-lasting negative impact on global food production, which, in turn, may affect the sustainability of the current human population.

The present calculations do not address the impact of ejected particulates, which are expected to play a minor role in oceanic impacts such as those considered here. However, the effects of suspended particles on surface climate would be the most dramatic consequence of land impacts. 

Global nuclear war – we’re on the brink
Brown, 9 - founder of the Worldwatch Institute and the Earth Policy Institute
(Lester R, “Can Food Shortages Bring Down Civilization?” Scientific American, May)
The biggest threat to global stability is the potential for food crises in poor countries to cause government collapse. Those crises are brought on by ever worsening environmental degradation

One of the toughest things for people to do is to anticipate sudden change. Typically we project the future by extrapolating from trends in the past. Much of the time this approach works well. But sometimes it fails spectacularly, and people are simply blindsided by events such as today's economic crisis.

For most of us, the idea that civilization itself could disintegrate probably seems preposterous. Who would not find it hard to think seriously about such a complete departure from what we expect of ordinary life? What evidence could make us heed a warning so dire--and how would we go about responding to it? We are so inured to a long list of highly unlikely catastrophes that we are virtually programmed to dismiss them all with a wave of the hand: Sure, our civilization might devolve into chaos--and Earth might collide with an asteroid, too!

For many years I have studied global agricultural, population, environmental and economic trends and their interactions. The combined effects of those trends and the political tensions they generate point to the breakdown of governments and societies. Yet I, too, have resisted the idea that food shortages could bring down not only individual governments but also our global civilization.

I can no longer ignore that risk. Our continuing failure to deal with the environmental declines that are undermining the world food economy--most important, falling water tables, eroding soils and rising temperatures--forces me to conclude that such a collapse is possible.

The Problem of Failed States  

Even a cursory look at the vital signs of our current world order lends unwelcome support to my conclusion. And those of us in the environmental field are well into our third decade of charting trends of environmental decline without seeing any significant effort to reverse a single one.

In six of the past nine years world grain production has fallen short of consumption, forcing a steady drawdown in stocks. When the 2008 harvest began, world carryover stocks of grain (the amount in the bin when the new harvest begins) were at 62 days of consumption, a near record low. In response, world grain prices in the spring and summer of last year climbed to the highest level ever.

As demand for food rises faster than supplies are growing, the resulting food-price inflation puts severe stress on the governments of countries already teetering on the edge of chaos. Unable to buy grain or grow their own, hungry people take to the streets. Indeed, even before the steep climb in grain prices in 2008, the number of failing states was expanding [see sidebar at left]. Many of their problem's stem from a failure to slow the growth of their populations. But if the food situation continues to deteriorate, entire nations will break down at an ever increasing rate. We have entered a new era in geopolitics. In the 20th century the main threat to international security was superpower conflict; today it is failing states. It is not the concentration of power but its absence that puts us at risk.

States fail when national governments can no longer provide personal security, food security and basic social services such as education and health care. They often lose control of part or all of their territory. When governments lose their monopoly on power, law and order begin to disintegrate. After a point, countries can become so dangerous that food relief workers are no longer safe and their programs are halted; in Somalia and Afghanistan, deteriorating conditions have already put such programs in jeopardy.

Failing states are of international concern because they are a source of terrorists, drugs, weapons and refugees, threatening political stability everywhere. Somalia, number one on the 2008 list of failing states, has become a base for piracy. Iraq, number five, is a hotbed for terrorist training. Afghanistan, number seven, is the world's leading supplier of heroin. Following the massive genocide of 1994 in Rwanda, refugees from that troubled state, thousands of armed soldiers among them, helped to destabilize neighboring Democratic Republic of the Congo (number six).

Our global civilization depends on a functioning network of politically healthy nation-states to control the spread of infectious disease, to manage the international monetary system, to control international terrorism and to reach scores of other common goals. If the system for controlling infectious diseases--such as polio, SARS or avian flu--breaks down, humanity will be in trouble. Once states fail, no one assumes responsibility for their debt to outside lenders. If enough states disintegrate, their fall will threaten the stability of global civilization itself.

Small Asteroids Impact – Miscalc

Small airbursts trigger nuclear war – only early detection can prevent miscalculation
Worden, 2

[ Brigadier General Simon P. Worden, Deputy Director for Operations, United States Strategic Command, Hearing Statement: "The Threat of Near-Earth Asteroids", Brig. Gen. Simon Worden, United States Strategic Command, Oct 3, 2002, http://www.spaceref.com/news/viewsr.html?pid=6723]
Two and a half months ago, Pakistan and India were at full alert and poised for a large-scale war, which both sides appeared ready to escalate into nuclear war. The situation has defused-for now. Most of the world knew about this situation and watched and worried. But few know of an event over the Mediterranean on June 6th of this year that could have had a serious bearing on that outcome. U.S. early warning satellites detected a flash that indicated an energy release comparable to the Hiroshima burst. We see about 30 such bursts per year, but this one was one of the largest we have ever seen. The event was caused by the impact of a small asteroid, probably about 5-10 meters in diameter, on the earth's atmosphere. Had you been situated on a vessel directly underneath, the intensely bright flash would have been followed by a shock wave that would have rattled the entire ship, and possibly caused minor damage. The event of this June received little or no notice as far as we can tell. However, if it had occurred at the same latitude just a few hours earlier, the result on human affairs might have been much worse. Imagine that the bright flash accompanied by a damaging shock wave had occurred over India or Pakistan. To our knowledge, neither of those nations have the sophisticated sensors that can determine the difference between a natural NEO impact and a nuclear detonation. The resulting panic in the nuclear-armed and hair-triggered opposing forces could have been the spark that ignited a nuclear horror we have avoided for over a half century. I've just relayed one aspect of NEOs that should worry us all. As more and more nations acquire nuclear weapons-nations without the sophisticated controls and capabilities built up by the United States over the 40 years of Cold War-we should ensure the 30-odd yearly impacts on the upper atmosphere are well understood by all to be just what they are. 

Small Asteroids Impact – EMP

Even small asteroids trigger blanket EMP shockwaves

France, 9

[Colonel (USAF) Martin E. B. France (BS, USAFA; MS, Aeronautics and Astronautics Stanford University; PhD, Virginia Tech) is Permanent Professor and Head of the Department of Astronautics, United States Air Force Academy, Air & Space Power Journal, April 1, 2009, “ Planetary Defense:

Eliminating the Giggle Factor,” http://www.airpower.au.af.mil/apjinternational/apj-s/2009/1tri09/franceeng.htm]

As a final note in an effort to highlight the threat posed by asteroids of all sizes, one need only look back a few months and a bit north to the Yukon Territory of Canada. On 18 January 2000, a small meteor (estimated at several kg) entered the Earth’s atmosphere and exploded at an altitude of about 25 km. While the explosion (equivalent to between two and three kilotons of TNT) shook houses and was witnessed over an area of thousands of square miles in this sparsely populated region, the most interesting effect surprised many observers.8 It seems that the meteor’s explosion produced an electromagnetic pulse similar to that of a low-yield nuclear device—an effect of nuclear weapons known to have dire consequences for electronic equipment and often predicted as a precursor to a nuclear strike curing the Cold War. Figure 1 above shows the voltage spike measured in the (admittedly small) Yukon power grid.9 This spike, in turn, caused a power outage over one-third of the province with power restored some hours later. In imagining a similar incident occurring over a major metropolitan area, the possibilities for damage, panic and misinterpretation seem significant. A meteor of this size may not be large enough to identify far enough in advance to divert it (and the cost to destroy or divert it may not justify such an operation), but its timely detection and the subsequent warning of its expected strike could save many lives and reduce property damage greatly. The event also serves as another vivid reminder of the frequency with which meteor and asteroid reentries with measurable effects occur. 

Small Asteroids Impact - Economy

Even a small strike triggers economic collapse

Glister, 7

[Paul,  Writer, editor on astronomy and deep space exploration, “Sizing Up the Asteroid Threat,”  APRIL 3, 2007, http://www.centauri-dreams.org/?p=1146]

The potential threat from near-Earth asteroids can sometimes seem purely theoretical, an academic exercise in how orbits are calculated and refined. But when we start quantifying possible damage from an asteroid strike, the issue becomes a little more vivid. Modeling potential impact points all over the planet, a University of Southampton (UK) team has worked out some stark numbers. The University’s Nick Bailey presented the results at the recent Planetary Defense Conference in Washington. The researchers put a software package called NEOimpactor to work on asteroids under one kilometer in diameter and assumed an impact speed of 20 kilometers per second. Obviously, larger objects are out there and the impact velocity is arbitary, but asteroids in this size range seem to hit the Earth every 10,000 years, frequent enough that the next one that does hit will probably fit this description. Says Bailey: ‘The consequences for human populations and infrastructure as a result of an impact are enormous. Nearly one hundred years ago a remote region near the Tunguska River witnessed the largest asteroid impact event in living memory when a relatively small object (approximately 50 metres in diameter) exploded in mid-air. While it only flattened unpopulated forest, had it exploded over London it could have devastated everything within the M25.’ Indeed, while a 100 meter asteroid could cause relatively localized damage across several countries, doubling the object to 200 meters causes tsunamis on a global scale, assuming an oceanic hit. In terms of casualties, the study sees China, Indonesia, India, Japan and the US as the most vulnerable, though obviously a direct hit on any heavily populated area would be catastrophic. Economically speaking, where the infrastructure is tells much of the tale. Put dense development along the coastlines of economically prosperous areas and you open yourself to the threat of tsunamis and earthquakes emmanating from a wide variety of impact areas. Sweden’s long coastline thus places it in high danger economically, while an impact in the north Atlantic could send devastating tsunamis into both Europe and America. Severe economic effects would clearly result from a strike involving China or Japan. Although we’re currently engaged through projects like the Spaceguard survey in cataloguing NEOs larger than one kilometer in diameter, the smaller objects represented in the Southampton study are largely undetected. The risk of being blindsided by such an object emphasizes our need to develop a space-based observation platform for tracking asteroids of this size, along with providing more accurate information about the movements of larger Earth crossers. Bailey again: “The threat of the Earth being hit by an asteroid is increasingly being accepted as the single greatest natural disaster hazard faced by humanity.” 

Nuclear war

Auslin and Lachman, 9

[Michael Auslin is a resident scholar and Desmond Lachman is a resident fellow at the American Enterprise Institute,“ The Global Economy Unravels,” 3/6/2009, http://www.forbes.com/2009/03/06/global-economy-unravels-opinions-contributors-g20.html]
What do these trends mean in the short and medium term? The Great Depression showed how social and global chaos followed hard on economic collapse. The mere fact that parliaments across the globe, from America to Japan, are unable to make responsible, economically sound recovery plans suggests that they do not know what to do and are simply hoping for the least disruption. Equally worrisome is the adoption of more statist economic programs around the globe, and the concurrent decline of trust in free-market systems. The threat of instability is a pressing concern. China, until last year the world's fastest growing economy, just reported that 20 million migrant laborers lost their jobs. Even in the flush times of recent years, China faced upward of 70,000 labor uprisings a year. A sustained downturn poses grave and possibly immediate threats to Chinese internal stability. The regime in Beijing may be faced with a choice of repressing its own people or diverting their energies outward, leading to conflict with China's neighbors. Russia, an oil state completely dependent on energy sales, has had to put down riots in its Far East as well as in downtown Moscow. Vladimir Putin's rule has been predicated on squeezing civil liberties while providing economic largesse. If that devil's bargain falls apart, then wide-scale repression inside Russia, along with a continuing threatening posture toward Russia's neighbors, is likely. Even apparently stable societies face increasing risk and the threat of internal or possibly external conflict. As Japan's exports have plummeted by nearly 50%, one-third of the country's prefectures have passed emergency economic stabilization plans. Hundreds of thousands of temporary employees hired during the first part of this decade are being laid off. Spain's unemployment rate is expected to climb to nearly 20% by the end of 2010; Spanish unions are already protesting the lack of jobs, and the specter of violence, as occurred in the 1980s, is haunting the country. Meanwhile, in Greece, workers have already taken to the streets. Europe as a whole will face dangerously increasing tensions between native citizens and immigrants, largely from poorer Muslim nations, who have increased the labor pool in the past several decades. Spain has absorbed five million immigrants since 1999, while nearly 9% of Germany's residents have foreign citizenship, including almost 2 million Turks. The xenophobic labor strikes in the U.K. do not bode well for the rest of Europe. A prolonged global downturn, let alone a collapse, would dramatically raise tensions inside these countries. Couple that with possible protectionist legislation in the United States, unresolved ethnic and territorial disputes in all regions of the globe and a loss of confidence that world leaders actually know what they are doing. The result may be a series of small explosions that coalesce into a big bang.

I/L - Survey key to deflection

And detection now is a pre-requisite to effective deflection
Schweickart, 10

[Russell,  former astronaut, was the co-chairman of the Task Force on Planetary Defense of the NASA Advisory Council, “ Humans to Asteroids: Watch Out!,”  October 25, 2010, NY Times, http://www.nytimes.com/2010/10/26/opinion/26schweickart.html?scp=1&sq=humans%20to%20asteroids:%20watch%20out!&st=cse]

A FEW weeks ago, an asteroid almost 30 feet across and zipping along at 38,000 miles per hour flew 28,000 miles above Singapore. Why, you might reasonably ask, should non-astronomy buffs care about a near miss from such a tiny rock? Well, I can give you one very good reason: asteroids don’t always miss. If even a relatively little object was to strike a city, millions of people could be wiped out. Thanks to telescopes that can see ever smaller objects at ever greater distances, we can now predict dangerous asteroid impacts decades ahead of time. We can even use current space technology and fairly simple spacecraft to alter an asteroid’s orbit enough to avoid a collision. We simply need to get this detection-and-deflection program up and running. President Obama has already announced a goal of landing astronauts on an asteroid by 2025 as a precursor to a human mission to Mars. Asteroids are deep-space bodies, orbiting the Sun, not the Earth, and traveling to one would mean sending humans into solar orbit for the very first time. Facing those challenges of radiation, navigation and life support on a months-long trip millions of miles from home would be a perfect learning journey before a Mars trip. Near-Earth objects like asteroids and comets — mineral-rich bodies bathed in a continuous flood of sunlight — may also be the ultimate resource depots for the long-term exploration of space. It is fantastic to think that one day we may be able to access fuel, materials and even water in space instead of digging deeper and deeper into our planet for what we need and then dragging it all up into orbit, against Earth’s gravity. Most important, our asteroid efforts may be the key to the survival of millions, if not our species. That’s why planetary defense has occupied my work with two nonprofits over the past decade. To be fair, no one has ever seen the sort of impact that would destroy a city. The most instructive incident took place in 1908 in the remote Tunguska region of Siberia, when a 120-foot-diameter asteroid exploded early one morning. It probably killed nothing except reindeer but it flattened 800 square miles of forest. Statistically, that kind of event occurs every 200 to 300 years. Luckily, larger asteroids are even fewer and farther between — but they are much, much more destructive. Just think of the asteroid seven to eight miles across that annihilated the dinosaurs (and 75 percent of all species) 65 million years ago. With a readily achievable detection and deflection system we can avoid their same fate. Professional (and a few amateur) telescopes and radar already function as a nascent early warning system, working every night to discover and track those planet-killers. Happily, none of the 903 we’ve found so far seriously threaten an impact in the next 100 years. Although catastrophic hits are rare, enough of these objects appear to be or are heading our way to require us to make deflection decisions every decade or so. Certainly, when it comes to the far more numerous Tunguska-sized objects, to date we think we’ve discovered less than a half of 1 percent of the million or so that cross Earth’s orbit every year. We need to pinpoint many more of these objects and predict whether they will hit us before it’s too late to do anything other than evacuate ground zero and try to save as many lives as we can. So, how do we turn a hit into a miss? While there are technical details galore, the most sensible approach involves rear-ending the asteroid. A decade or so ahead of an expected impact, we would need to ram a hunk of copper or lead into an asteroid in order to slightly change its velocity. In July 2005, we crashed the Deep Impact spacecraft into comet Tempel 1 to learn more about comets’ chemical composition, and this proved to be a crude but effective method. It may be necessary to make a further refinement to the object’s course. In that case, we could use a gravity tractor — an ordinary spacecraft that simply hovers in front of the asteroid and employs the ship’s weak gravitational attraction as a tow-rope. But we don’t want to wait to test this scheme when potentially millions of lives are at stake. Let’s rehearse, at least once, before performing at the Met! The White House Office of Science and Technology Policy has just recommended to Congress that NASA begin preparing a deflection capacity. In parallel, my fellow astronaut Tom Jones and I led the Task Force on Planetary Defense of the NASA Advisory Council. We released our report a couple of weeks ago, strongly urging that the financing required for this public safety issue be added to NASA’s budget. This is, surprisingly, not an expensive undertaking. Adding just $250 million to $300 million to NASA’s budget would, over the next 10 years, allow for a full inventory of the near-Earth asteroids that could do us harm, and the development and testing of a deflection capacity. Then all we’d need would be an annual maintenance budget of $50 million to $75 million. By preventing dangerous asteroid strikes, we can save millions of people, or even our entire species. And, as human beings, we can take responsibility for preserving this amazing evolutionary experiment of which we and all life on Earth are a part. 

Only effective detection provides enough lead-time to deflect the asteroid
Yeomans, 7

[DONALD K. YEOMANS, MANAGER, NEAREARTH OBJECT PROGRAM OFFICE, JET PROPULSION LABORATORY  “ NEAR-EARTH OBJECTS (NEOS)—STATUS OF THE SURVEY PROGRAM AND REVIEW OF NASA’S 2007 REPORT TO CONGRESS,” NOVEMBER 8, 2007 http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=110_house_hearings&docid=f:38057.pdf] 

A number of existing technologies can deflect an Earth-threatening asteroid if there is time. The primary goal of the potentially hazardous asteroid survey programs is to discover them early and provide the necessary time. An asteroid that is predicted to hit Earth would require a change in its velocity of only three millimeters per second, if this impulse were applied 20 years in advance of the impact itself. The key to a successful deflection is having sufficient time to carry it out, whether it is a slow, gentle drag of a gravity tractor, or the more impulsive shove from an impacting spacecraft or explosive device. In either case, the verification process will be required to ensure the deflection maneuver was successful, and to ensure the object’s subsequent motion would not put it on yet another Earth-impacting trajectory. While suitable deflection technologies exist, none of them can be effective if we are taken by surprise. It is the aggressive survey efforts and robust radar systems that must ensure that the vast majority of potentially hazardous objects are discovered and tracked well in advance of any Earth-threatening encounters 

A2: No Deflection – Won’t co-operate

Detection guarantees deflection - Incentives mean U.S. will invest all resources available 
Barrett, 6

[Scott,  Professor and Director of International Policy, School of Advanced International Studies, Johns Hopkins University and Distinguished Visiting Fellow, Center for the Study of Globalization, Yale University, “ SYMPOSIUM: CATASTROPHE: The Problem of Averting Global Catastrophe,”  Winter, 2006  6 Chi. J. Int'l L. 527 ]

 Protection of the Earth from asteroids is a global public good. No country could be excluded from the benefit of protection, and one country's consumption of that protection would not diminish the amount available to others. More specifically, asteroid defense is a "best shot" public good; only one (successful) intervention is needed to supply the public good. n33 Asteroid defense  [*536]  is thus analogous to eliminating a global pandemic at the source, before it has had the chance to spread. It is to be contrasted with other global public goods, like ozone layer protection, the provision of which depends on the aggregate effort of a large number of countries (a "summation" global public good), or disease eradication, which requires the participation of every country (a "weakest link" global public good).

Should the world supply the global public good of asteroid protection? As noted by Schweickart, "An asteroid collision with Earth would be so potentially devastating that preventing it would be worth almost any cost." n34 Of course, this assumes that the collision would occur with certainty if actions were not taken to avert it. But if we were able to identify and track all asteroids, and spotted a very large one heading toward the Earth, then this is precisely the situation we would face. In this case, because human survival would depend on success, it would pay to devote any amount of resources to protection.
The calculus would be different as regards small asteroids, or measures that would reduce the risk of a large asteroid hitting the Earth. In these cases, the expected benefits of providing the global public good of asteroid protection would be finite, and to know whether the investment would be worth making would require comparing this benefit with the associated cost. Schweickart and his coauthors suggest that a space tug would cost about $ 1 billion. n35 According to Milani, a catastrophic collision would cause the equivalent of about one thousand expected deaths a year. n36 Avoiding such a collision would therefore save about one thousand lives a year. Very crudely, investment in the tug would be worthwhile if the benefit in lives saved exceeded the tug's cost. To make a comparison, this benefit needs to be expressed in dollar terms. Moreover, since the benefit would not be realized until some time in the future, it needs to be discounted to a "present value." Denote the benefit per life saved by b and assume that the discount rate is 3 percent (the qualitative results are not sensitive to this choice). n37 It can then be shown that the investment is worthwhile  [*537]  provided b > $ 30,000. n38 The benefit of a life saved can be approximated by the value of a statistical life -- the value implicit in the choices individuals make routinely in trading off increased risk for increased money payments. The value of a statistical life even for poor countries substantially exceeds this value, and so we can conclude that asteroid protection is a sound global investment. n39 This is a global public good that should be provided.

But can we expect that this public good will be provided? Or will free riding undermine global provision of asteroid protection? The US would likely have the greatest incentive to provide this public good since it would, in absolute terms, bear the greatest loss from an asteroid collision. Indeed, it is easy to demonstrate that the economics of asteroid protection are so attractive that it would be beneficial for the US to finance the entire protection program. n40 Since it pays the US to supply the public good unilaterally, theory suggests that the good will be supplied. As it happens, behavior is consistent with this prediction. The US is already "doing more about Near Earth Objects than the rest of the world put together." n41 For example, the US has already funded a program to track large objects in space, a prerequisite for further action. (Fortunately, the nature of asteroid travel means that we should have decades, if not centuries, to prepare for a possible collision; however, comets with long-period orbits cannot be observed as easily, and these are thus particularly dangerous.) 

A2: Squo funding Solves

Not enough of an increase to make a dent

National Academies, 10

[ Over many decades, the National Academy of Sciences, National Academy of Engineering, Institute of Medicine, and National Research Council have earned a solid reputation as the nation's premier source of independent, expert advice on scientific, engineering, and medical issues, “Defending Planet Earth: Near-Earth Object Surveys and Hazard Mitigation Strategies” http://books.nap.edu/openbook.php?record_id=12842&page=41]
The $10-million funding level would not allow on any time scale the completion of the mandated survey to discover 90 percent of near-Earth objects of 140 meters in diameter or greater. Also lost would be any possibility for mounting spacecraft missions—for example, to test active mitigation techniques in situ. (A caveat: The funds designated above to support radar observations are for these observations alone; were the maintenance and operations of the radar-telescope sites not supported as at present, there would be a very large shortfall for both sites: about $10 million annually for the Arecibo Observatory and likely a larger figure for the Goldstone Observatory.) $50-million level. At a $50-million annual appropriations level, in addition to the tasks listed above, the committee notes that the remaining $40 million could be used for the following: Support of a ground-based facility, as discussed in Chapter 3, to enable the completion of the congressionally mandated survey to detect 90 percent of near-Earth objects of 140 meters in diameter or greater by the delayed date of 2030. The $50-million funding level would likely not be sufficient for the United States alone to conduct space telescope missions that might be able to carry through a more complete survey faster. In addition, this funding level is insufficient for the development and testing of mitigation techniques in situ. However, such missions might be feasible to undertake if conducted internationally, either in cooperation with traditional space partners or as part of an international entity created to work on the NEO hazards issue. Accommodating both the advanced survey and a mitigation mission at this funding level is very unlikely to be feasible, except on a time scale extended by decades. 

Space-based telescopes are not on the agenda
National Academies, 09

[Over many decades, the National Academy of Sciences, National Academy of Engineering, Institute of Medicine, and National Research Council have earned a solid reputation as the nation's premier source of independent, expert advice on scientific, engineering, and medical issues. “Near-Earth Object Surveys and Hazard Mitigation Strategies:

Interim Report” http://www.nap.edu/catalog.php?record_id=12738]
These are only a few of the many options considered by the NASA team. The study named some advantages to employing space-based observation capabilities, including the ability to detect objects as small as ~80 meters in diameter, exceeding the 140-meter requirement set by Congress. The study assumed a start of October 1, 2007, for acquisition of new systems. This start did not occur, and none of the possible NEO search systems is fully funded. Although Congress mandated as a goal the discovery of 90 percent of all NEOs 140 meters in diameter or greater by 2020, and NASA has studied possible methods for accomplishing this goal, neither the administration nor Congress has sought to provide the funding required to achieve this goal. Several possible solutions could be pursued to discover such NEOs and meet the goal, but all require the rapid construction of new hardware and facilities such as ground and/or space-based telescopes. Primarily because none of them has been explicitly funded since the goal was established in 2005, there is less time available to meet the 2020 date, and it is consequently more difficult to meet this goal. Finding: Congress has mandated that NASA discover 90 percent of all near-Earth objects 140 meters in diameter or greater by 2020. The administration has not requested and Congress has not appropriated new funds to meet this objective. Only limited facilities are currently involved in this survey/discovery effort, funded by NASA’s existing budget. 

A2: Nukes solve deflection
Asteroid will reform

O’Neill, 10

[Ian,  PhD Solar Physics @ University of Wales -  Space Producer for Discovery News , Mar 21, 2010, “ ANOTHER GOOD REASON NOT TO SHOOT NUKES AT ASTEROIDS,” http://news.discovery.com/space/another-good-reason-not-to-shoot-nukes-at-asteroids.html]

This could be the victorious statement to conclude the next Armageddon-style blockbuster movie after the world's nations clubbed together to construct an awesome nuclear missile designed to wipe out the threat of an incoming asteroid. The hero gets the girl, mission controllers give each other high-fives as we cut to a cheesy montage of international celebrations, firework displays and teary-eyed world leaders pledging a new era of world peace. Unfortunately, in research presented at the Lunar and Planetary Science Conference in Texas earlier this month, this "happy ending" storyline could have a nasty twist. Scientists have found that if a nuclear weapon did blow an asteroid apart, it could reassemble itself in a very short period of time, continuing its path to death and destruction. "Um, sir, the pieces of asteroid have re-formed. We have incoming! Again!" Cut to another montage of screaming people on the streets, babies crying and the hero suggesting the cast should get hammered on a 200 year-old bottle of whisky he'd been saving for a "special occasion" (or doomsday). Reforming asteroids Don Korycansky of the University of California, Santa Cruz, and Catherine Plesko of the Los Alamos National Laboratory in New Mexico have simulated the nuke versus asteroid scenario and demonstrated that if the explosion of an interceptor nuke was too small, the asteroid will reform under its mutual gravity much faster than expected. (This is assuming the asteroid was made of rock, acting like a "rubble pile" rather than a solid lump of iron ore. It's debatable whether any explosion could do anything about an asteroid that's mainly metal, apart from heating it up a little.) Trying to destroy asteroids with nuclear explosions is a risky business at the best of times, but this research has found that a 1 kilometer-wide asteroid could reassemble itself in a matter of hours. "The high-speed stuff goes away but the low-speed stuff reassembles [in] 2 to 18 hours," said Korycansky at the meeting.

A2: No Panic
Panic is inevitable – asteroids are uniquely scary

Chapman, 3

[Clark,, SwRI, Boulder CO USA, 9 Jan 2003, “How a near earth object might affect society”, Commissioned by the Global Science Forum, OECD, for "Workshop on Near Earth Objects: Risks, Policies, and Actions," January 2003, Frascati, Italy ]

The impact hazard has captured public imagination, thanks to blockbuster motion pictures and frequent news reports of predicted "near misses," and it is now regularly used as an often humorous metaphor for the risks of modern life. Yet an impact disaster has not been experienced by anyone now alive nor are there compelling examples of such a calamity in19 human history. (Indeed, most people in the world remain wholly oblivious to this hazard and its potential manifestations.) Thus, at best, it retains a fictional, out-of-this-world character for people aware of it. However, there have been instances during the past decade -- thanks to media hyperbole or mistakes -- when the impact threat has become real for some people. Brief "mass panic" in China in December 1989 was ascribed to a mistaken, nationally televised news story. The headline-producing but mistaken predictions in March 1999 of a close encounter, and non-negligible chances for impact three decades hence, by the mile-wide asteroid 1998 XF11 (Chapman, 2000) frightened some susceptible individuals (e.g. schoolchildren) around the world. Thus there is every expectation that, as risk perception experts have forecast, a predicted or actual impact event might elicit the often exaggerated reactions evoked by the subset of risks classified as uncontrollable, involuntary, fatal, catastrophic, and "dreadful" in the risk perception literature (Slovic, 1987); other features of the impact hazard that predict exaggerated public concern are that it is a newly recognized hazard, due to unobservable agents, as well as a perception that the risk is increasing (the latter isn’t actually true, but the augmented telescopic discovery programs are finding "near miss" objects ever more frequently, and the news media are reporting them). We may hope that such widespread apprehension as when the Earth passed harmlessly through the tail of Halley’s Comet in 1910 may not recur in our enlightened, modern times. However, momentous cosmic events often evoke religious or superstitious connections for many people (the titles of two science fiction novels dealing with cosmic impacts exemplify such themes: Niven and Pournelle’s "Lucifer’s Hammer" and Arthur C. Clarke’s "The Hammer of God"). The predicted fiery, but almost certainly harmless, atmospheric re-entry of the Skylab space module in 1979 caused public concern in many nations; efforts at public education may have helped lessen similar fears prior to the re-entry of the larger Mir space station in 2001. However, these real space-related events may be less relevant as analogs for public reaction to many of the more substantial impact scenarios discussed here than such larger natural disasters as the ten-or-so that have each killed more than 10,000 people (a few over 100,000) in the last three decades, or than the horrors of mass terrorism, war, genocide, or epidemic. 

Asteroids are unique – September 11 proves overreaction

Chapman, 4

[Clark, Southwest Research Institute, Boulder CO, “The hazard of near-Earth asteroid impacts on earth” Earth and Planetary Science Letters 222 (2004) 1 – 15 ]

It is subjective to compare the impact hazard, given its inherent low-probability high-consequence character, with other societal hazards. I consider mortality rather than property damage as being more central to fears of impacts. But neither mortality nor economic loss estimates provide a good forecast of how societies respond to different kinds of hazards. The f 3000 deaths from the terrorist attacks of September 11, 2001 had dramatic national and international consequences (involving economics, politics, war, etc.), while a similar number of U.S. highway fatalities during the same month were hardly noticed, except by family members and associates of the deceased. Risk perception expert Paul Slovic believes that asteroid impacts have many elements of a ‘‘dreadful’’ hazard (being perceived as being involuntary, fatal, uncontrollable, catastrophic and increasing [increasing in news reports, anyway]), like terrorism or nuclear threats, in contrast with more mundane hazards that may be more serious measured by objective criteria [67]. Society often spends much—even orders of magnitude— more per life saved to reduce ‘‘dreadful’’ hazards than mundane ones. For this reason, efforts to reduce the impact hazard and to plan for mitigation (e.g., evacuation of ground zero, storing food supplies in order to survive a global agricultural disaster or developing capabilities to deflect a threatening NEO) may be perceived by many citizens as money well spent. On the other hand, Slovic’s public opinion polls show that many others regard the impact hazard as being trivial. 

A2: Deflection Dilemma (Sagan)

Zero chance

Schweickart, 4

[Russell, AIAA Associate Fellow, Chairman, B612 Foundation, “ THE REAL DEFLECTION DILEMMA,” 2004 Planetary Defense Conference: Protecting Earth from Asteroids Orange County, California February 23-26, 2004 ]

 While counter arguments can certainly be made the risk or threat level posed by the original deflection dilemma can be put into perspective by considering the specifics of the opportunity for malicious use of a realistic asteroid deflection capability. An operational deflection mission would likely be launched with only enough propulsive capability to deflect the incoming asteroid to a safe miss distance above the atmosphere, accounting for various uncertainties. While different deflection concepts will have greater or lesser precision in applying the required delta V to the asteroid, it would be a wasteful expense if the targeted miss distance beyond the atmosphere were to exceed 1600 miles or so. In other words a reasonable mission capability would be to deflect an asteroid bound for a vertical impact to a miss distance of 1.4 earth radii. In all likelihood most systems that would be considered for operational use would permit a much smaller miss distance while still accounting for all uncertainties and necessary safety criteria. By way of illustration then, using this specific conservative example the deflection system would be able to deflect either a vertically impacting asteroid out to 1.4 Earth radii, or conversely, if used for nefarious purpose, deflect an asteroid which would otherwise have missed impacting the Earth by 1.4 Earth radii or less to an impact at the “center of the Earth”. How often might a “useful” asteroid of opportunity appear within this radius for someone with malicious intent to take advantage of it? In this example, precisely twice the frequency at which such an asteroid would have impacted the Earth on its own. I.e., the cross sectional area of concern here is double the cross sectional area of the Earth itself (1.4 squared). If then, a “useful” asteroid were to be defined as one between 75 and 150 meters in diameter, such an opportunity might present itself for nefarious use once every 1000 years or so. This is hardly the kind of opportunity that comprises a serious national security threat, or military opportunity 
A2: Climate Change Outweighs

Your methodology fails – expected value calculations can’t quantify existential risks

Chichilnsky and Eisenberger, 10
[Graciela Chichilnisky and Peter Eisenberger, Columbia University, “ Asteroids: Assessing Catastrophic Risks,” Journal of Probability and Statistics Volume 2010]

 The task is not easy. Classic tools for risk management are notoriously poor for managing catastrophic risks, 
see Posner 
2
 and Chichilnisky 
3, 4

. There is an understandable tendency to ignore rare events, such as an asteroid impact, which are unlikely to occur in our lifetimes or those of our families 
2, 5
. Yes this is a questionable instinct at this stage of human evolution where our knowledge enables to identify such risks. Standard decision tools make this task difficult. We show using the existing data that a major disturbance caused by global warming of less than 1% of GDP overwhelms in expected value the costs associated with an asteroid impact that can plausibly lead to the extinction of the human species. We show that the expected value of the loss caused by an asteroid that leads to extinction—is between $500 million and $92 billion. A loss of this magnitude is smaller than that of a failure of a single atomic plant—the Russians lost more than $140 billion with the accident at Chernobyl—or with the potential risks involved in global warming that is between $890 billion and $9.7 trillion 
2
. Using expected values therefore we are led to believe that preventing asteroid impacts should not rank high in our policy priorities. Common sense rebels against the computation we just provided. The ability to anticipate and plan for threats that have never been experienced by any current or past member of the species and are unlikely to happen in our lifespans, appears to be unique to our species. We need to use a risk management approach that enables us to deal more effectively with such threats 
2
. To overcome this problem this paper summarizes a new axiomatic approach to catastrophic risks that updates current methods developed initially by John Von Neumann, see Chichilnisky 
3, 4, 6–9
, and offers practical figures to evaluate possible policies that would protect us from asteroid impacts. Our conclusion is that we are underinvesting in preventing the risk of asteroid like threats. Much can and should be done at a relatively small cost; this paper suggests a methodology and a range of dollar values that should be spent to protect against such risks to help prevent the extinction of our species. 2. Catastrophes and the Survival of the Species A catastrophe is a rare event with enormous consequences. In a recent book, Posner 
2
 classifies catastrophes into various types, each of which threats the survival of our species. He uses a classic approach to value the importance of a risk by quantifying its expected value, namely, the product of the probability times the loss. For example, the expected value of an event that occurs with ten percent probability and involves $1 billion loss is $109×10−1 
 $100 million. This approach is used by actuaries to price the cost of life insurance policies, and is also by law the measure used in US Congress when evaluating budget plans with uncertain outcomes. The notion of expected value started with Von Neumann and Morgenstern about 60 years ago 
10
, and it is based on their axioms or principles for decision making under uncertainty formalized in 
11, 12
. Posner 
2
 uses the concept of expected value to evaluate risks but warns the reader about its weaknesses for evaluating catastrophic risks 
see Posner 
2, Chapter 3, pages 150–154

. This weakness is exposed in the case of asteroids, when we ask how much we should invest in preventing the impact of an asteroid that can destroy all of the earth’s economic value forever. Posner 
2
 argues that expected value does not capture the true impact of such a catastrophe; that something else is at stake. Because of his loyalty to the concept of expected value, which does not work well in these cases, Posner appears to be arguing that rationality does not work in the case of catastrophes, that we cannot deal rationally with small probabilities events that cause such large and irreversible damage. Perhaps the problem is not one of rationality. There may be a different rationality needed when considering the long-range future of the species. It could be that expected value is a good measure for evaluating risks that have a good chance to occur in our lifetime, but not for evaluating risks that are important but have essentially a zero chance to occur while we are alive. For such risks we may need another approach overall, for both the present and the future. In our current state of evolution it would seem useful to oppose a human tendency based on our hunter-gatherer origins to give preference to immediate outcomes as opposed to more distant ones; see the study by McClure et al. 
5
.When using expected value the response we obtain seems to clash with our intuition because the probabilities involved are so small that they render the computation almost meaningless, as seen numerically in the examples provided below. The experimental evidence summarized below provides further support for this view.

Asteroids – Impact Calc – High Risk
Biggest threat to human existence

Daily Galaxy, 9

[“ Stephen Hawking: "Asteroid Impacts Biggest Threat to Intelligent  Life in the Galaxy,” June 26, 2009, http://www.dailygalaxy.com/my_weblog/2009/06/the-neo-code-hotspots-most-at-risk-of-an-asteroid-impact.html]

 Stephen Hawking believes that one of the major factors in the possible scarcity of intelligent life in our galaxy is the high probability of an asteroid or comet colliding with inhabited planets. We have observed, Hawking points out in Life in the Universe, the collision of a comet, Schumacher-Levi, with Jupiter (below), which produced a series of enormous fireballs, plumes many thousands of kilometers high, hot "bubbles" of gas in the atmosphere, and large dark "scars" on the atmosphere which had lifetimes on the order of weeks. It is thought the collision of a rather smaller body with the Earth, about 70 million years ago, was responsible for the extinction of the dinosaurs. A few small early mammals survived, but anything as large as a human, would have almost certainly been wiped out. Through Earth's history such collisions occur, on the average every one million year. If this figure is correct, it would mean that intelligent life on Earth has developed only because of the lucky chance that there have been no major collisions in the last 70 million years. Other planets in the galaxy, Hawking believes, on which life has developed, may not have had a long enough collision free period to evolve intelligent beings. “The threat of the Earth being hit by an asteroid is increasingly being accepted as the single greatest natural disaster hazard faced by humanity,” according to Nick Bailey of the University of Southampton's School of Engineering Sciences team, who has developed a threat identifying program.[ Image: Comet Shoemaker-Levy 9 collision with Jupiter]

Asteroids – Impact Calc – Err Aff

 Err Aff – uncertainty means you should default to worst-case predictions – precautionary principle

Seamone, 4

[Evan,  J.D., University of Iowa College of Law; M.P.P. and B.A., University of California, Los Angeles. Evan Seamone is an attorney and a Judge Advocate in the U.S. Army stationed at Fort Polk, Louisiana, “The Precautionary Principle as the Law of Planetary Defense: Achieving the Mandate to Defend the Earth Against Asteroid and Comet Impacts While There is Still Time,”  Georgetown International Environmental Law Review. Washington: Fall 2004. Vol. 17, Iss. 1; pg. 1, 23 pgs]

Although the topic of asteroids and comets striking the earth (natural impact) has caused innumerable skeptics to roll their eyes condescendingly,1 the public came very close to knowing the horror of an impending asteroid disaster first-hand on January 13, 2004. On the very day before President George W. Bush was expected to deliver a speech on the new American space policy, asteroid threat detection experts contemplated issuing a warning that an asteroid named 2004 ASl could collide with the Earth within 36 hours.2 Unlike other recent "near misses," this one prompted agencies like the National Aeronautics and Space Administration (NASA) to consider their limitations in responding to a short-notice asteroid threat and their subsequent responsibility to notify more capable operational agencies.3 For the first time, scientists were forced to answer the difficult questions that they had previously entertained only as brainteasers: * which agencies are responsible for planetary defense; * what options do they have in mounting an effective defense; * how do they determine unacceptable consequences in their selection of methods to prevent utter chaos; * who has the final say; and * what guarantees that nations will cooperate in defensive measures rather than taking a unilateral approach?4 For a brief time while decision-makers confirmed the nature of the threat posed by 2004 ASl, the total lack of answers to these questions indicated to the scientific community the importance of clarifying such "rules of the road" as quickly as possible. Fortunately, the threat posed by 2004 ASl never materialized. Even before the 2004 ASl incident, space policymakers were beginning to recognize the need for mitigation measures.5 While no living person has experienced the horror of a massive asteroid or comet strike, the inherent threats from space debris and deorbiting space stations have independently alerted governments of their need to plan for such dangers. While developing threat response programs to address the falls of Skylab in 1979 and the Mir Space Station in 2001, various agencies considered several different collision scenarios and concluded that no amount of planning fully contain all potential threats.6 Without question, asteroids and comets are distinct from falling space stations or space debris because they are far less predictable and pose much greater harm. First, the lack of a coordinated series of telescopes across the globe makes it impossible for astronomers to monitor all potential asteroid and comet threats.7 As a result, some policymakers have wagered that novice sky watchers will be just as likely as professional astronomers to spot the next significant asteroid or comet threat.8 In addition to inadequate monitoring capabilities, some threats, such as long period comets, may emerge so quickly that they will evade even the best telescopes altogether or until it is too late to respond.9 Second, unlike Skylab or the Mir Space Station, the collision of even a smaller range asteroid can cause damage similar to the detonation of a nuclear bomb.10 While scaremongers or filmmakers may dwell entirely on horrific predictions of significant damage, it is evident to even the most objective scientist that victims of an asteroid or comet impact face severe consequences. Impacts in the oceans will endanger coastal regions with tsunamis; direct impacts with land could result in a host of problems, like earthquakes in proximate regions, individuals losing their hearing from the sound of the strike, and poisoning of the atmosphere.11 Based on predicted harm to earth populations, statistical analyses of the likelihood of another significant impact, and continuing discovery of large asteroid craters across the globe, international policymakers have concluded that a real threat will require international cooperation, and that decisions made in the near-term may have consequences for many generations to come.12 Ultimately, governments can increase the chances of limiting or eliminating threats to an impact zone by detecting such threats long before the impact is due. With enough time to mount defensive measures from a space station or from earth, governments will be able to deflect or destroy the oncoming object. However, even if time is limited or affirmative defensive measures fail, agencies can secure life and property by effectively preparing local governments and their citizens to evacuate and survive under the difficult and undesirable conditions. In light of recent unexpected crises including the international outbreak of Sudden Acute Respiratory Syndrome (SARS), widespread blackouts affecting Canada and the United States, and continued terrorist activities across the globe, planners are beginning to recognize the public's increasing vulnerability to unpredictable threats. Perhaps the greatest stride in planning has been the Department of Homeland security's development of the National Response Plan, which is designed to consolidate various threat-specific policies into a single all-hazards plan to deal with sudden onset harm.13 Natural impact falls within this scope of unpredictable harm because planners suffer from a lack of experience deflecting and destroying threatening space objects.14 In the context of planetary defense, proclamations that nations and local governments must cooperate accomplish nothing of substance. Such gestures are, in fact, not much different from the concerns historically voiced by experts in relation to all space threats. In the 1960s, legal scholars attacked the vague principles regarding cooperation and concern for future generations on the basis that these policies contributed to a "legal vacuum" in space, devoid of practical guidance.15 The greatest problem then, and now, is that well-intentioned principles impair the ability of governments to address foreseeable danger because these vague principles create a false sense that important inroads have been forged.16 Despite the provisions of the existing Outer Space Treaty, and several United Nations policies and proclamations, none of these documents provided clear direction to the international community regarding responsibilities to deal with the fall of Skylab.17 The historical push for greater, more meaningful, regulation of space harm provides a working definition for true progress in planetary defense: "detailed administration," opposed to "the language of agreement,"18 coupled with "methods for reaching specific decisions in particular cases."19 This Article addresses four legal and policy aspects of planning for sizeable asteroid and comet threats. Part II explains specific measures required by the precautionary principle. The purpose of this Part is to provide the general theoretical basis underlying governmental obligations to take certain actions to prepare for, respond to, and recover from natural impact threats. Part III applies Homeland security Presidential Directive/HSPD-5 to the threat of asteroid and comet impact. HSPD-5 is crucial to planetary defense because it reveals that the U.S. Government recognizes an obligation to act preventively against all potentially serious, national-level threats. While the document is still being revised, it must inevitably deal with the problem of natural impact and, as a result, represents a significant stride in space disaster mitigation. Part IV considers the potential liability that governments face for inaction or accidents encountered during deployment of defensive measures. It emphasizes that the need to take preventive action is entirely separate from the issue of how governmental agencies should conduct themselves in an operational sense. While nations have an inherent right to self-defense under the United Nations Charter,20 they cannot defend themselves with any and all possible means. Operational considerations such as necessity and the use of proportional force provide guidance.21 Considerations of governmental liability will assist agencies responding to natural impact in a similar way by providing additional considerations while the agencies act on their obligation to mount defensive measures. Finally, Part V shares helpful lessons in organization and collaboration gleaned from public health, especially in the area of infectious disease law and policy at domestic and international levels. These final considerations emphasize that some problems are so common to all crises that their successful resolution in one context will assist governments in another context, even when, as in this case, it is difficult to appreciate even the possibility of natural impact devastation. All the considerations addressed by this Article apply equally to any asteroid or comet threat regardless of the amount of time existing before an impact is due, including threats that manifest with no notice at all. II. THE PRECAUTIONARY PRINCIPLE The precautionary principle governs responses to unknown types of harm. In many international agreements and other bodies of rules, the principle obligates governments to institute measures to prevent potential harm from a source, even if it is not certain if, when, or where, the harm will occur.22 The current policy of the United States requiring agencies to prevent terrorist attacks before they occur rests squarely within this principle. Mitigation measures contained in this policy depend on preventive and anticipatory action: "[t]he greater the threat, the greater the risk of inaction-and the more compelling the case for taking anticipatory action to defend ourselves, even if uncertainty remains as to time and place of the enemy's attack."23 In the context of planetary defense, the same principle applies because some natural impact threats can strike without notice (e.g., long-period comets). Likewise, in hypothesized situations where asteroids are spotted with some advance notice, response times may require so much preparation that delaying action will preclude effective intervention. In line with the precautionary principle, lawmakers and planners should be cautious of adopting different alternatives to deal with asteroid and comet threats that are projected to occur within different timeframes.24 While some priorities must change over time, such as evacuating people in impact zones closer to the time of impact, governments must be capable of responding to threats of the greatest magnitude at all times. Planning for a "worst case scenario" is common in disaster relief circles. Whether the harm is an earthquake, flood, or other natural disaster, the government's goal must be to withstand maximum harm; not only harm that is considered "normal."25 The logic underlying this practice recognizes that there may only be one chance to avert significant harm. Multiple plans for every imaginable scenario could lead to mass confusion.26
Err on the side of larger impact probability – uncertainty means you prefer the upper bound
Ord et. al, 10

[ Toby Ord, Future of Humanity Institute, University of Oxford , Rafaela Hillerbrand, Ethics for Energy Technologies, Human Technology Center, RWTH Aachen University and Anders Sandberg, Future of Humanity Institute, University of Oxford, “ Probing the improbable: methodological challenges for risks with low probabilities and high stakes,” Journal of Risk Research Vol. 13, No. 2, March 2010, 191–205]

Large asteroid impacts are highly unlikely events. Nonetheless, governments spend large sums on assessing the associated risks. It is the high stakes that make these otherwise rare events worth examining. Assessing a risk involves consideration of both the stakes involved and the likelihood of the hazard occurring. If a risk threatens the lives of a great many people, it is not only rational but morally imperative to examine the risk in some detail and to see what we can do to reduce it. This paper focuses on low-probability high-stakes risks. In Section 2, we show that the probability estimates in scientific analysis cannot be equated with the likelihood of these events occurring. Instead of the probability of the event occurring, scientific analysis gives the event’s probability conditioned on the given argument being sound. Though this is the case in all probability estimates, we show how it becomes crucial when the estimated probabilities are smaller than a certain threshold. To proceed, we need to know something about the reliability of the argument. To do so, risk analysis commonly falls back on the distinction between model and parameter uncertainty. We argue that this dichotomy is not well suited for incorporating information about the reliability of the theories involved in the risk assessment. Furthermore, the distinction does not account for mistakes made unknowingly. In Section 3, we therefore propose a three-fold distinction between an argument’s theory, its model and its calculations. While explaining this distinction in more detail, we illustrate it with historic examples of errors in each of the three areas. We indicate how specific risk assessment can make use of the proposed theory–model–calculation distinction in order to evaluate the reliability of the given argument and thus improve the reliability of their probability estimate for rare events. Recently, concerns have been raised that high-energy experiments in particle physics, such as the Relativistic Heavy Ion Collider (RHIC) at Brookhaven National Laboratory or the Large Hadron Collider (LHC) at CERN, Geneva, may threaten humanity. If these fears are justified, these experiments pose a risk to humanity that can be avoided by simply not turning on the experiment. In Section 4, we use the methods of this paper to address the current debate on the safety of experiments within particle physics. We evaluate current reports in the light of our findings and give suggestions for future research. The final section brings the debate back to the general issue of assessing low-probability risk. We stress that the findings in this paper are not to be interpreted as an argument for anti-intellectualism, but rather as arguments for making the noisy and fallible nature of scientific and technical research subject to intellectual reasoning, especially in situations where the probabilities are very low and the stakes are very high. Suppose you read a report which examines a potentially catastrophic risk and concludes that the probability of catastrophe is one in a billion. What probability should you assign to the catastrophe occurring? We argue that direct use of the report’s estimate of one in a billion is naive. This is because the report’s authors are not infallible and their argument might have a hidden flaw. What the report has told us is not the probability of the catastrophe occurring, but the probability of the catastrophe occurring, given that the included argument is sound. Even if the argument looks watertight, the chance that it contains a critical flaw may well be much larger than one in a billion. After all, in a sample of a billion apparently watertight arguments you are likely to see many that have hidden flaws. Our best estimate of the probability of catastrophe may thus end up noticeably higher than the report’s estimate. 2 Let us use the following notation: X, the catastrophe occurs; A, the argument is sound; P(X), the probability of X and P(X|A), the probability of X given A. While we are actually interested in P(X), the report provides us only with an estimate of P(X|A), since it cannot fully take into account the possibility that it is in error. 3,4 From the axioms of probability theory, we know that P(X) is related to P(X|A) by the following formula: P X P X A P A P X A P A = + ( ) ( | ) ( ) ( | ) ( ). ( ) To use this formula to derive P(X), we would require estimates for the probability that the argument is sound, P(A), and the probability of the catastrophe occurring, given that the argument is unsound, P(X|A). We are highly unlikely to be able to acquire accurate values for these probabilities in practice, but we shall see that even crude estimates are enough to change the way we look at certain risk calculations. A special case, which occurs quite frequently, is for reports to claim that X is completely impossible. However, this just tells us that X is impossible, given that all our current beliefs are correct, that is P(X|A) = 0. By Equation (1) we can see that this is entirely consistent with P(X) > 0, as the argument may be flawed. Figure 1 is a simple graphical representation of our main point. The square on the left represents the space of probabilities as described in the scientific report, where the black area represents the catastrophe occurring and the white area represents not occurring. The normalized vertical axis denotes the probabilities for the event occurring and not occurring. This representation ignores the possibility of the argument being unsound. To accommodate this possibility, we can revise it in the form of the square on the right. The black and white areas have shrunk in proportion to the probability that the argument is sound and a new grey area represents the possibility that the argument is unsound. Now, the horizontal axis is also normalized and represents the probability that the argument is sound. Figure 1. The left panel depicts a report’s view on the probability of an event occurring. The black area represents the chance of the event occurring, the white area represents it not occurring. The right-hand panel is the more comprehensive picture, taking into account the possibility that the argument is flawed and that we thus face a grey area containing an unknown amount of risk. To continue our example, let us suppose that the argument made in the report looks very solid, and that our best estimate of the probability that it is flawed is one in a thousand, (P(A) = 10 !3 ). The other unknown term in Equation (1), P(X|A), is generally even more difficult to evaluate, but for the purposes of the current example, let us suppose that we think it highly unlikely that the event will occur even if the argument is not sound and treat this probability as one in a thousand as well. Equation (1) tells us that the probability of catastrophe would then be just over one in a million – an estimate which is a thousand times higher than that in the report itself. This reflects the fact that if the catastrophe were to actually occur, it is much more likely that this was because there was a flaw in the report’s argument than that a one in a billion event took place. Flawed arguments are not rare. One way to estimate the frequency of major flaws in academic papers is to look at the proportions which are formally retracted after publication. While some retractions are due to misconduct, most are due to unintentional errors. 5 Using the MEDLINE database, 7 Cokol et al. (2007) found a raw Figure 1. The left panel depicts a report’s view on the probability of an event occurring. The black area represents the chance of the event occurring, the white area represents it not occurring. The right-hand panel is the more comprehensive picture, taking into account the possibility that the argument is flawed and that we thus face a grey area containing an unknown amount of risk. rate of 6.3 " 10 !5 , but used a statistical model to estimate that the retraction rate would actually be between 0.001 and 0.01 if all journals received the same level of scrutiny as those in the top tier. This would suggest that P(A) > 0.001 making our earlier estimate rather optimistic. We must also remember that an argument can easily be flawed without warranting retraction. Retraction is only called for when the underlying flaws are not trivial and are immediately noticeable by the academic community. The retraction rate for a field would thus provide a lower bound for the rate of serious flaws. Of course, we must also keep in mind the possibility that different branches of science may have different retraction rates and different error rates: the hard sciences may be less prone to error than the more applied sciences. Finally, we can have more confidence in an article, the longer it has been open to public scrutiny without a flaw being detected. It is important to note the particular connection between the present analysis and high-stakes low-probability risks. While our analysis could be applied to any risk, it is much more useful for those in this category. For it is only when P(X|A) is very low that the grey area has a relatively large role to play. If P(X|A) is moderately high, then the small contribution of the error term is of little significance in the overall probability estimate, perhaps making the difference between 10 and 10.001% rather than the difference between 0.001 and 0.002%. The stakes must also be very high to warrant this additional analysis of the risk, for the adjustment to the estimated probability will typically be very small in absolute terms. While an additional one in a million chance of a billion deaths certainly warrants further consideration, an additional one in a million chance of a house fire may not. One might object to our approach on the grounds that we have shown only that the uncertainty is greater than previously acknowledged, but not that the probability of the event is greater than estimated: the additional uncertainty could just as well decrease the probability of the event occurring. When applying our approach to arbitrary examples, this objection would succeed; however in this paper, we are specifically looking at cases where there is an extremely low value of P(X|A), so practically any value of P(X|A) will be higher and thus drive the combined probability estimate upwards. The situation is symmetric with regard to extremely high estimates of P(X|A), where increased uncertainty about the argument will reduce the probability estimate, the symmetry is broken only by our focus on arguments which claim that an event is very unlikely. 
Err on the side of caution – being wrong once means extinction
Barbee, 9

[Brent, BS, Aerospace Engineering degree from UT Austin; MS in Engineering from the Department of Aerospace Engineering and Engineering Mechanics at the University of Texas, Austin specializing in Astrodynamics and Spacecraft Mission Design), is currently working as an Aerospace Engineer and Planetary Defense Scientist with the Emergent Space Technologies company in Greenbelt, Maryland. He also teaches graduate Astrodynamics in the Department of Aerospace Engineering at The University of Maryland,“ Planetary Defense

Near-Earth Object Deflection Strategies,” Air & Space Power Journal, April 2009, http://www.airpower.au.af.mil/apjinternational//apj-s/2009/1tri09/barbeeeng.htm]

 It is generally accepted that statistics and probability theory is the best way to handle partial information problems. Gamblers and insurance companies employ it extensively. However, one of the underlying premises is that it is acceptable to be wrong sometimes. If a gambler makes a bad play, the hope is that the gambler has made more good plays than bad ones and still comes out ahead. This however is not applicable to planetary defense against NEOs. Being wrong just once may prove fatal to millions of people or to our entire species. If we trust our statistical estimates of the NEO population and our perceived collision probabilities too much, we risk horrific damage or even extinction. This is how we must define the limit for how useful probability theory is in the decision-making process for defense against NEOs. 

***Asteroid Exploration Advantage

Impact – Space leadership

Successful human asteroid mission significantly boosts U.S. leadership
Friedman, 10

[ Lou Friedman recently stepped down after 30 years as Executive Director of The Planetary Society. He continues as Director of the Society's LightSail Program and remains involved in space programs and policy. Before co-founding the Society with Carl Sagan and Bruce Murray, Lou was a Navigation and Mission Analysis Engineer and Manager of Advanced Projects at JPL., “ The case for a human asteroid mission,”  December 13, 2010, The Space Review, http://www.thespacereview.com/article/1742/1]
I believe that this nation should commit itself to achieving the goal, before this decade is out, of landing a human on a near Earth asteroid and returning him (or her) safely to the Earth. No single space project in this period will be more impressive to humankind, or more important for the long-range exploration of space. Why? Because it will finally be a new human achievement outward from our planet, five decades after our previous giant step outward for humankind. It will be our first dip into the cosmic ocean of interplanetary space. I apologize for stealing President Kennedy’s immortal words of May 25, 1961, and unabashedly adapting them to make my point that a human asteroid mission could and should be an inspiring goal to restore optimism and achievement to human space flight. Even more, it could reinvigorate American leadership in the best of ways, not with chauvinism, but by example and engagement of the whole world. Such leadership could promote international cooperation among the world’s space agencies to expand solar system exploration and development. What has been missing from the debate about the future of space exploration is optimism and confidence. Even President Obama’s effort in this regard in Florida last April was too defensive and mired in politics. An achievement of a three- to six-month journey by astronauts to, around, on, and back from an asteroid would enhance popular interest in, and the perception of value of, space exploration. The sight of astronauts gently bouncing on and off the asteroid, conducting experiments, and digging below the surface would be more engaging than the pale terrestrial “Dancing With the Stars.” What a boost it would give to our understanding about these strange objects, and what an education for our citizenry about a future which will certainly involve deflecting some object threatening our planet. When The Planetary Society presented its Roadmap To Space at the National Press Club in Washington two years ago, one young journalist asked, “How will we feel if [because of this Roadmap], China beats us to the Moon?” Simultaneously and spontaneously several of us on the panel, and Buzz Aldrin in the audience, jumped to our feet and exploded, “We’ve already been first to the Moon!” America can’t be first to the Moon again. No one can. But American leadership would be absolutely secure if we were leading an international mission in deep space beyond Earth orbit, while other nations (and perhaps even private companies) were getting their feet “wet” on the Moon. The spirit of space—optimism for the future—has been sadly lacking in recent years. We are bogged down in small questions looking at our feet instead of using our minds to look at the stars. I have been pretty downbeat myself, as readers of some of my recent columns and articles have noticed. Perhaps the achievement last week of our friend and colleague, Elon Musk, with Falcon 9 and Dragon has provided some buoyancy to my view. Elon’s drive is not just to achieve Earth orbit, but also to help us one day reach Mars. His current achievement is just a milestone on the way. In one of his interviews last week Elon said he is developing this system so that NASA can focus on exploration and new achievements in human space flight. The rubble pile on which the present human space program perches could actually provide enough of a foundation on which to start building. Returning to my use of President Kennedy’s statement, I asserted my view that a human asteroid mission can be done within the decade; that is, by the end of 2020. This is faster than President Obama’s 2025 goal and faster than most folks in the space program feel is possible. I think it can be done within the budget guidelines laid out in the President’s proposed fiscal year 2011 budget (still to be passed by Congress). It’s a push, to be sure, but I was heartened by Lockheed Martin’s recent proposal that they could do such a mission with their Orion Crew Vehicle in that time period. If the established aerospace industry players would cooperate with the government and “NewSpace” companies for new human space achievements, I have no doubt that a 2020 timetable is possible. As SpaceX put it in a Twitter message a half hour after their successful mission: “A big thank you to NASA for their continued support! What an awesome partnership!” The technical requirements of a human asteroid mission are big but straightforward. The mandate for the heavy-lift rocket needed for deep space missions is already in place. So is the crew vehicle, although it may need some kind of service module attachment. The commercial arrangements may even give us some competitive choices in this time period. The longer flight of an asteroid mission will need more supplies. We need to accelerate development of the crew life support capability required for the several-month interplanetary voyage, but we have already agreed to use the International Space Station for that training. International capabilities from the other spacefaring nations can keep the cost within today’s bounds. The rubble pile on which the present human space program perches could actually provide enough of a foundation on which to start building. But the endeavor needs an “architect” to lead it. America and the world need their “can-do” spirit restored. A human asteroid mission is not the answer to all (or even most) of our problems, but like Apollo it can foster the spirit that enables much more to be accomplished. Do we have it in us? 
Impact – Asteroid Mining

Asteroid missions are a pre-requisite for future asteroid mining
Hopkins et. al, 10

[ Josh Hopkins, Adam Dissel, Mark Jones, James Russell, and Razvan Gaza Lockheed Martin “ Plymouth Rock An Early Human Mission to Near Earth Asteroids Using Orion Spacecraft,” June 2010, http://www.lockheedmartin.com/data/assets/ssc/Orion/Toolkit/OrionAsteroidMissionWhitePaperAug2010.pdf]
Asteroids have long been proposed as potential sources for resource extraction. Volatiles such as water could be gathered for use in space as propellant or life support supplies. Some asteroids are enriched in high-value platinum group metals †† which might be worth the cost of transporting them to Earth if that cost can be reduced in the future. Both the cost of extracting these resources and their value once extracted are still mostly speculative. Human missions to a few asteroids could provide data to determine whether or not asteroid mining may some day be economically viable. Missions to asteroids could determine the abundance of these resources and investigate methods for operating on and near asteroids, including methods for extracting valuable material. Data on the chemical composition and geotechnical characteristics of asteroids would be as useful to engineers as to planetary scientists. 

That’s sustains the earth’s supply of rare-earth metals – initial NASA investments catalyze private development

Space Wealth, 11

[ Space Wealth is dedicated to the proposition that profitable asteroid mining (P@M) is a pragmatic goal. The organization works to bring asteroid researchers, data, and publications together, in order to promote extraterrestrial resource development, Directed by: William BC Crandall, MBA ,Founder, Larry Gorman PhD Professor of Finance 

Cal Poly, Peter Howard, PhD, Senior Scientist Exelixis Inc‑, “Is Asteroid Mining A Pragmatic Goal?”, http://spacewealth.org/files/Is-P@M-Pragmatic-2011-02-23.pdf]

 Economic resources in space are of three types: Location, energy, and matter. Some near-Earth locations already support profitable industrial engagements. Low-Earth and geosynchronous Earth orbits host hundreds of revenue-generating satellites (worldwide industry revenues in 2008: >$140 billion). 19 Beyond Earth’s atmosphere, solar radiation is abundant; it powers most satellites. Orbiting space-based solar power systems (SBSP) may be able to deliver huge quantities of clean, sustainable energy to Earth. 20 But to date, nothing from the vast reaches beyond Earth orbit has ever been involved in an economic exchange. To incrementally expand our current off-planet economy, the next resource is clear: Near
Earth asteroids. To take this next step, we need our space agencies to make asteroid mining a priority, and demonstrate how it can done. Agencies should support SBSP, but it should not be a top priority for two reasons. First, SBSP already attracts interest from commercial firms and defense
related institutions. 21 Second, even if SBSP supplied 99% of the world’s electricity, we’re still just in Earth orbit. We haven’t begun to tap the mineral wealth of the inner solar system. We need out space agencies to reach out—with robots, certainly; perhaps with humans— to find, get hold of, and bring back an economically significant chunk of matter, and sell it on the open market. We need them to prime the pump for economically and ecologically sustainable, post-Earth
as
a
closed
system, industrial societies. Our space agencies need to enable a revolutionary transformation in the material culture of our home planet. They need to design and launch positive economic feedback systems that utilize off-planet resources. Space agencies need to develop the skills and knowledge required to draw material resources through extraterrestrial supply chains, and put them to use in terrestrial systems of production. Once learned, space agencies need to transfer these skills and understandings to individuals in industry. Civil space agencies also need to help design, publish, and promote the inner
solar
system knowledgebases that will prepare today’s students for profitable extraterrestrial careers. 22 We need our civil space agencies to do these things, because we need the metals that are available in asteroid ore to support our technological societies on Earth, so that they may become ecologically sustainable over the decades and centuries to come. In its 1985 revision of the 1958 Space Act, Congress defined NASA’s #1 Priority: “Seek and encourage, to the maximum extent possible, the fullest commercial use of space.” 23 Given such direction, one might assume that today, 25 years latter, NASA’s top activity would be developing economically promising space resources: energy from the sun and metals from asteroids. Instead, most funds go to programs to put humans in space. 24 Some of these resources have outstanding value. Space agencies intent on addressing fundamental economic needs should focus on these materials. Platinum, for example, has sold at over $1,700/oz since January. 25 Platinum group metals (PGMs) are great catalysts. Used in automotive catalytic converters, which are required by national governments worldwide, 26 PGM supplies are quite limited. Some models point to terrestrial depletion within decades. 27 Platinum group metals are also critical as catalysts in hydrogen fuel cells, which are key to a possible post
carbon, “hydrogen economy.” 28 In 2008, TheNational Research Council identified PGMs as the “most critical” metals for U.S. industrial development. 29 Platinum group metals are abundant in certain types of near
Earth asteroids (NEAs). NEAs that are mineralogically similar to one of the most common types of “observed fall” meteorites (H-type, ordinary chondrites) offer PGM concentrations (4.5 ppm) 30 that are comparable to those found in profitable terrestrial mines (3
6 ppm). 31 Other meteorites suggest that some asteroids may contain much more valuable metal. 32 The PGM value of a 200 m asteroid can exceed $1 billion, or possibly $25 billion. 33 Over 7,500 NEAs have been detected. 34 Close to a fifth of these are easier to reach than the moon; more than a fifth of those are ≥200 m in diameter: 200+ targets. 35 President Obama requested, and Congress has authorized, a four-fold increase in detection funding ($5.8 m to $20.4 m/year). 36 This could lead to ~10,000 known 200 m NEAs in a decade. 37 But detection is just a start. The costs to locate, extract, and process asteroid ore are not well understood. 38 Before significant private capital is put at risk, we need to learn more. In cooperation with other forward looking nations, 39 the U.S. should purchase an option to develop asteroid resources by investing in the knowledge required to mine asteroids. We can then choose to exercise this option if terrestrial PGM supplies do in fact collapse. Asteroids may also be able to supply other metals that are increasingly at risk. 40 There are several candidates: In 2009, the U.S. imported 100% of 19 key industrial metals. 41 To seek the “fullest commercial use of space,” NASA should buy down the risk of asteroid mining ventures by investing in R&D that can give us the tools to discover, analyze, and process asteroid ore, and deliver it safely to Earth, and to Earth orbit. NASA, with other space agencies, should run demonstrations for this globally important program so that, as the GAO likes to put it, useful “knowledge supplants risk over time.” 42

Rare-earth metals are running out – lack of new sources ensures global war with China
New Scientist, 7

[David Cohen, “ Earth audit; We are using up minerals at an alarming rate. How long before they run out,” May 26, 2007 FEATURES; Cover Story; Pg. 34-41 Lexis]

This could prove lucrative, but Prichard is motivated by something far more significant than the chance of a quick buck. Platinum is a vital component not only of catalytic converters but also of fuel cells - and supplies are running out. It has been estimated that if all the 500 million vehicles in use today were re-equipped with fuel cells, operating losses would mean that all the world's sources of platinum would be exhausted within 15 years. Unlike with oil or diamonds, there is no synthetic alternative: platinum is a chemical element, and once we have used it all there is no way on earth of getting any more. What price then pollution-free cities?

It's not just the world's platinum that is being used up at an alarming rate. The same goes for many other rare metals such as indium, which is being consumed in unprecedented quantities for making LCDs for flat-screen TVs, and the tantalum needed to make compact electronic devices like cellphones. How long will global reserves of uranium last in a new nuclear age? Even reserves of such commonplace elements as zinc, copper, nickel and the phosphorus used in fertiliser will run out in the not-too-distant future. So just what proportion of these materials have we used up so far, and how much is there left to go round?

Perhaps surprisingly, given how much we rely on these elements, we can't be sure. For a start, the annual global consumption of most precious metals is not known with any certainty. Estimating the extractable reserves of many metals is also difficult. For rare metals such as indium and gallium, these figures are kept a closely guarded secret by mining companies. Governments and academics are only just starting to realise that there could be a problem looming, so studies of the issue are few and far between.

Armin Reller, a materials chemist at the University of Augsburg in Germany, and his colleagues are among the few groups who have been investigating the problem. He estimates that we have, at best, 10 years before we run out of indium. Its impending scarcity could already be reflected in its price: in January 2003 the metal sold for around $60 per kilogram; by August 2006 the price had shot up to over $1000 per kilogram.

Uncertainties like this pose far-reaching questions. In particular, they call into doubt dreams that the planet might one day provide all its citizens with the sort of lifestyle now enjoyed in the west. A handful of geologists around the world have calculated the costs of new technologies in terms of the materials they use and the implications of their spreading to the developing world. All agree that the planet's booming population and rising standards of living are set to put unprecedented demands on the materials that only Earth itself can provide. Limitations on how much of these materials is available could even mean that some technologies are not worth pursuing long term.

Take the metal gallium, which along with indium is used to make indium gallium arsenide. This is the semiconducting material at the heart of a new generation of solar cells that promise to be up to twice as efficient as conventional designs. Reserves of both metals are disputed, but in a recent report René Kleijn, a chemist at Leiden University in the Netherlands, concludes that current reserves "would not allow a substantial contribution of these cells" to the future supply of solar electricity. He estimates gallium and indium will probably contribute to less than 1 per cent of all future solar cells - a limitation imposed purely by a lack of raw material.

To get a feel for the scale of the problem, we have turned to data from the US Geological Survey's annual reports and UN statistics on global population. This has allowed us to estimate the effect that increases in living standards will have on the time it will take for key minerals to run out . How many years, for instance, would these minerals last if every human on the planet were to consume them at just half the rate of an average US resident today?

The calculations are crude - they don't take into account any increase in demand due to new technologies, and also assume that current production equals consumption. Yet even based on these assumptions, they point to some alarming conclusions. Without more recycling, antimony, which is used to make flame retardant materials, will run out in 15 years, silver in 10 and indium in under five. In a more sophisticated analysis, Reller has included the effects of new technologies, and projects how many years we have left for some key metals. He estimates that zinc could be used up by 2037, both indium and hafnium - which is increasingly important in computer chips - could be gone by 2017, and terbium - used to make the green phosphors in fluorescent light bulbs - could run out before 2012. It all puts our present rate of consumption into frightening perspective .

Our hunger for metals and minerals may not grow indefinitely, however. When Tom Graedel and colleagues at Yale University looked at figures for the consumption of iron - one of our planet's most plentiful metals - they found that per capita consumption in the US levelled off around 1980. "This suggests there might be only so many iron bridges, buildings and cars a member of a technologically advanced society needs," Graedel says. He is now studying whether this plateau is a universal phenomenon, in which case it might be possible to predict the future iron requirements of developing nations. Whether consumption of other metals is also set to plateau seems more questionable. Demand for copper, the only other metal Graedel has studied, shows no sign of levelling off, and based on 2006 figures for per capita consumption he calculates that by 2100 global demand for copper will outstrip the amount extractable from the ground.

So what can be done? Reller is unequivocal: "We need to minimise waste, find substitutes where possible, and recycle the rest." Prichard, working with Lynne Macaskie at the University of Birmingham in the UK, has found that platinum makes up as much as 1.5 parts per million of roadside dust. They are now seeking out the largest of these urban platinum deposits, and Macaskie is developing a bacterial process that will efficiently extract the platinum from the dust.

Other metals could be obtained in equally unorthodox places. Cities are huge stores of metals that could be repurposed, Kleijn points out. Replacing copper water pipes with plastic, say, would free up large quantities of copper for other uses. Tailings from worked-out mines contain small amounts of minerals that may become economic to extract. Some metals could be taken from seawater. "It's all a matter of energy cost," he says. "You could go to the moon to mine precious materials. The question is: could you afford it?"

These may sound like drastic solutions, but as Graedel points out in a paper published last year (Proceedings of the National Academy of Sciences , vol 103, p 1209), "Virgin stocks of several metals appear inadequate to sustain the modern 'developed world' quality of life for all of Earth's people under contemporary technology." And when resources run short, conflict is often not far behind. It is widely acknowledged that one of the key motives for civil war in the Democratic Republic of the Congo between 1998 and 2002 was the riches to be had from the country's mineral resources, including tantalum mines - the biggest in Africa. The war coincided with a surge in the price of the metal caused by the increasing popularity of mobile phones (New Scientist , 7 April 2001, p 46).

Similar tensions over supplies of other rare metals are not hard to imagine. The Chinese government is supplementing its natural deposits of rare metals by investing in mineral mines in Africa and buying up high-tech scrap to extract metals that are key to its developing industries. The US now imports over 90 per cent of its so-called "rare earth" metals from China, according to the US Geological Survey. If China decided to cut off the supply, that would create a big risk of conflict, says Reller.

Reller and Graedel say urgent action is required. Firstly, we need accurate estimates of global reserves and precise figures for consumption. Then we need to set up an accelerated programme to recycle, reuse and, where possible, replace rare elements with more abundant ones. Without all this, any dream of a more equitable future for humanity will come to nothing.

Governments seem, at last, to be taking the issue seriously, and next month an OECD working group will be convened to come up with some of the answers. If that goes to plan, we will soon at least have a clearer idea of the problem. Whether any solution to looming global shortages can then be found remains to be seen. 

Nuclear war
Straits Times (Singapore), June 25, 2000, “Regional Fallout: No one gains in war over Taiwan,” p. Lexis

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

Mars exploration spills over – key to the global economy
Rampelotto, 11

[ Pabulo Henrique Rampelotto, Department of Biology, Federal University of Santa Maria (UFSM), Brazil. “ Why Send Humans to Mars? Looking Beyond Science,” Journal of Cosmology, 2011, Vol 13, 4121-4130. ]
The engineering challenges necessary to accomplish the human exploration of Mars will stimulate the global industrial machine and the human mind to think innovatively and continue to operate on the edge of technological possibility. Numerous technological spin-offs will be generated during such a project, and it will require the reduction or elimination of boundaries to collaboration among the scientific community. Exploration will also foster the incredible ingenuity necessary to develop technologies required to accomplish something so vast in scope and complexity. The benefits from this endeavor are by nature unknown at this time, but evidence of the benefits from space ventures undertaken thus far point to drastic improvement to daily life and potential benefits to humanity as whole. One example could come from the development of water recycling technologies designed to sustain a closed-loop life support system of several people for months or even years at a time (necessary if a human mission to Mars is attempted). This technology could then be applied to drought sufferers across the world or remote settlements that exist far from the safety net of mainstream society. The permanence of humans in a hostile environment like on Mars will require careful use of local resources. This necessity might stimulate the development of novel methods and technologies in energy extraction and usage that could benefit terrestrial exploitation and thus improve the management of and prolong the existence of resources on Earth. The study of human physiology in the Martian environment will provide unique insights into whole-body physiology, and in areas as bone physiology, neurovestibular and cardiovascular function. These areas are important for understanding various terrestrial disease processes (e.g. osteoporosis, muscle atrophy, cardiac impairment, and balance and co-ordination defects). Moreover, medical studies in the Martian environment associated with researches in space medicine will provide a stimulus for the development of innovative medical technology, much of which will be directly applicable to terrestrial medicine. In fact, several medical products already developed are space spin-offs including surgically implantable heart pacemaker, implantable heart defibrillator, kidney dialysis machines, CAT scans, radiation therapy for the treatment of cancer, among many others. Undoubtedly, all these space spin-offs significantly improved the human`s quality of life. At the economical level, both the public and the private sector might be beneficiated with a manned mission to Mars, especially if they work in synergy. Recent studies indicate a large financial return to companies that have successfully commercialized NASA life sciences spin-off products. Thousands of spin-off products have resulted from the application of space-derived technology in fields as human resource development, environmental monitoring, natural resource management, public health, medicine and public safety, telecommunications, computers and information technology, industrial productivity and manufacturing technology and transportation. Besides, the space industry has already a significant contribution on the economy of some countries and with the advent of the human exploration of Mars, it will increase its impact on the economy of many nations. This will include positive impact on the economy of developing countries since it open new opportunities for investments. 

Impact – Delay Bad – Tech Innovation

And delays in the space exploration kill U.S. tech leadership – key inspiration

 Braun, 8

[Robert D.  Associate Professor of Space Technology at the Georgia Institute of Technology, 2/5/2008 , The Future of Our Mars Exploration Program, http://planetarypolicy.org/Extinction.pdf]

What of the scientific and engineering talent that has been developed over the last decade? These people are currently at the top of their game. However, NASA’s FY09 budget request sets into motion a means by which the engineering and science talent that delivered these recent exploration achievements will be lost. Already Mars program personnel at the Jet Propulsion Laboratory and some of the NASA Centers are making plans to pursue other endeavors in FY09 (just eight months from now). As a country, we have invested a great deal of time and effort in these people and the technologies they have advanced. They are ready to take on the next challenge of Mars exploration today. Do you truly believe they will be sharp, ready and willing to begin implementing a MSR campaign subsequent to 2014, after a 5+ year hiatus? As an aerospace engineering faculty member, I know firsthand the impact which the Mars program has had on drawing engineering and science students into our Nation’s universities. I hear the students’ stories and dreams of one day being part of the Mars program every day. We have a pipeline of new science and engineering talent just beginning to come into our program. What will continue to inspire them to work to improve our Nation’s scientific drive, technological leadership and economic edge? Like me, you might wonder, what can I do about this? As a start, come to the MEPAG meeting planned for February 20-21 in Monrovia, CA. Among the discussion, will be a presentation on the future of the Mars program, given by SMD AA Dr. Alan Stern. Listen carefully to what he has to say. Think critically about the feasibility of this plan. Then, decide for yourself: • Is this a Mars program or a random set of missions that happen to have a common destination? • Is this a program that I am proud to be a part of? • Is the interconnected nature of the past-decade Mars program important to me? • Do I believe we are actually on a path that will enable sample return? We are at a critical juncture in planning this program. Now is the time for your voice to be heard. Planetary exploration is a unique symbol of our country’s scientific drive, technological leadership and pioneering spirit. Over the past decade, the Mars program has been the strongest and most successful element in NASA’s exploration portfolio. This program has addressed scientific questions of fundamental importance, inspired our children, built the scientific and engineering literacy of our country, and increased our economic and technological competitiveness. Now is the time to accelerate, not curtail, the pace and scope of our Mars exploration program. Let’s not let our program go without ample consideration.

Key to hegemony
Segal, Maurice R. Greenberg Senior Fellow in China Studies at the Council on Foreign Relations, 2004 

(Adam, Is America Losing Its Edge?, Foreign Affairs, November/December , http://www.foreignaffairs.org/20041101facomment83601/adam-segal/is-america-losing-its-edge.html?mode=print)
The United States' global primacy depends in large part on its ability to develop new technologies and industries faster than anyone else. For the last five decades, U.S. scientific innovation and technological entrepreneurship have ensured the country's economic prosperity and military power. It was Americans who invented and commercialized the semiconductor, the personal computer, and the Internet; other countries merely followed the U.S. lead. Today, however, this technological edge-so long taken for granted-may be slipping, and the most serious challenge is coming from Asia. Through competitive tax policies, increased investment in research and development (R&D), and preferential policies for science and technology (S&T) personnel, Asian governments are improving the quality of their science and ensuring the exploitation of future innovations. The percentage of patents issued to and science journal articles published by scientists in China, Singapore, South Korea, and Taiwan is rising. Indian companies are quickly becoming the second-largest producers of application services in the world, developing, supplying, and managing database and other types of software for clients around the world. South Korea has rapidly eaten away at the U.S. advantage in the manufacture of computer chips and telecommunications software. And even China has made impressive gains in advanced technologies such as lasers, biotechnology, and advanced materials used in semiconductors, aerospace, and many other types of manufacturing. Although the United States' technical dominance remains solid, the globalization of research and development is exerting considerable pressures on the American system. Indeed, as the United States is learning, globalization cuts both ways: it is both a potent catalyst of U.S. technological innovation and a significant threat to it. The United States will never be able to prevent rivals from developing new technologies; it can remain dominant only by continuing to innovate faster than everyone else. But this won't be easy; to keep its privileged position in the world, the United States must get better at fostering technological entrepreneurship at home.
Impact – Delay Bad – Space Leadership
Delays in Mars exploration ensure we lose space leadership

McLane, 10

[James McLane III,  Associate Fellow in the American Institute of Aeronautics and Astronautics. His writings in support of a human presence on Mars have appeared in Harper’s and other major magazines around the world, “ Mars as the key to NASA’s future,”  June 1, 2010 http://www.thespacereview.com/article/1635/1]
 Either we pursue this effort now and reap enormous benefits, or discouraging scenarios will develop. Our current staff of expert practitioners will disperse, thus squandering the billions of dollars the US has spent over the past 50 years becoming the world leader in human space flight. If we wait a decade or two, the ever-increasing capability of smart robots could well mean that humans will never go to live on another planet. If humanity ceases to dare to explore and move out into a new wilderness, we lose a thing that makes us special and different from all other life. If America discards its hard-won preeminence in human spaceflight, another nation is likely to appreciate the opportunity, take the challenge, go to Mars, and become the new world leader. I hope we do not have to watch that happen. 

I/L – Space Leadership K2 Leadership

Exploration is essential to U.S. global leadership
King, 8 

[David is director of NASA's Marshall Space Flight Center. “Exploration of space is a key to our role as a global leader”, Huntsville Times, February 24, 2008, Lexis] 

Nation's efforts have brought many benefits to all Americans I was surprised to see a Feb. 5 Huntsville Times editorial state that it may be time to rethink America's policy of space exploration and to relinquish our world leadership in space to address more pressing needs at home. That would be exactly the wrong thing to do. Continuing an aggressive space exploration policy is essential to maintaining and advancing the technological superiority that is critical to our nation's prosperity and security in an increasingly competitive and dangerous world. NASA is developing the Orion crew exploration vehicle and the Ares launch vehicles, already four years and many milestones along the road to a first flight test in April 2009. This next-generation space fleet will give our nation access to space unparalleled in the world, and will transport human explorers to the moon and beyond. Some critics question how we, as a nation, can spend billions on space exploration at a time when so many other needs exist, from health care for our citizens to national defense initiatives. These are the same voices and the same concerns raised 50 years ago after the successful flight of America's first satellite, Explorer I, and the formation of NASA. In 1958, Americans were dealing with the post-World War II population boom and with life in a strange, new nuclear age. The civil-rights movement was gaining momentum. Automation had transformed industry, and nearly 5.5 million workers were jobless. A massive construction program was under way, funded two years earlier by the $32 billion Interstate Highway Act - an unimaginable price tag at a time when houses typically cost less than $13,000. Overseas, a regime change in Iraq had our nation pondering its Middle East policies. Soviet Premier Nikita Khrushchev was stoking the Cold War. And America was just a year away from war in Vietnam. With all that uncertainty and strife, no wonder there was widespread concern over the creation of a tax-funded program to loft satellites and science experiments to space. And no wonder that concern grew a few years later, when President Kennedy declared, "We choose to go to the moon in this decade." That line is familiar to many, but fewer may recall that he opened that 1962 speech with remarks about a world struggling to keep pace with economic change and social upheaval: "Such a pace cannot help but create new ills as it dispels old - new ignorance, new problems, new dangers," he said. "Surely the opening vistas of space promise high costs and hardships, as well as high reward. So it is not surprising that some would have us stay where we are a little longer, to rest, to wait." Kennedy knew what astute leaders know today: Doubters can always find reasons not to commit to the complex challenges of exploration and technological advancement. Human progress requires will, determination, foresight and perseverance. In December 2007, NASA Administrator Michael Griffin re-emphasized the true nature of this endeavor. "(Our) goal is not solely to explore our solar system," he said, "but to use accessible space for the benefit of mankind ... to incorporate our solar system into our way of life." I might add that it is the final frontier. For 50 years, we have successfully incorporated the benefits of space exploration into American life. The U.S. space exploration policy will continue that model stewardship of taxpayer dollars, delivering new technologies and capabilities that will bring new benefits to our country and our world. In the midst of challenges global and domestic, the risk lies not in exploring to expand our knowledge and capabilities, but rather in failing to do so. China is investing heavily in building their space capabilities because they understand the value of these activities as a driver for innovation and a source of national pride. This environment in China is breeding thousands of high-tech start-ups. We can afford to do no less. And it is important to remember that our investment in space exploration is spent right here on Earth. None should know that better than the people of Huntsville, the first stop on the road to the moon and beyond.  

U.S. space leadership is a pre-condition for global hegemony

Young et. al, 8

[ Mr. A. Thomas Young, Chairman Lieutenant General Edward Anderson, USA (Ret.) Vice Admiral Lyle Bien, USN (Ret.) General Ronald R. Fogleman, USAF (Ret.) Mr. Keith Hall General Lester Lyles, USAF (Ret.) Dr. Hans Mark, “ Leadership, Management, and Organization for National Security Space,” Institute for Defense Analyses, July 2008 http://www.armyspace.army.mil/ASJ/Images/National_Security_Space_Study_Final_Sept_16.pdf]

The IAP’s assessment, our findings, and our recommendations for aggressive action are based on the understanding that space-based capabilities are essential elements of the nation’s economic infrastructure and provide critical underpinnings for national security. Space-based capabilities should not be managed as derivative to other missions, or as a diffuse set of loosely related capabilities. Rather, they must be viewed as essential for restoring and preserving the health of our NSS enterprise. NSS requires top leadership focus and sustained attention. The U.S. space sector, in supporting commercial, scientific, and military applications of space, is embedded in our nation’s economy, providing technological leadership and sustainment of the industrial base. To cite one leading example, the Global Positioning System (GPS) is the world standard for precision navigation and timing, directly and indirectly affecting numerous aspects of everyday life. But other capabilities such as weather services; space-based data, telephone and video communications; and television broadcasts have also become common, routine services. The Space Foundation’s 2008 Space Report indicates that the U.S. commercial satellite services and space infrastructure sector is today approximately a $170 billion annual business. Manned space flight and the unmanned exploration of space continue to represent both symbolic and substantive scientific “high ground” for the nation. The nation’s investments in the International Space Station, the Hubble Telescope, and scientific probes such as Pioneer, Voyager, and Spirit maintain and demonstrate our determination and competence to operate in space. They also spark the interest of the technical, engineering, and scientific communities and capture the imaginations of our youth. 3 The national security contributions of space-based capabilities have become increasingly pervasive, sophisticated, and important. Global awareness provided from space—including intelligence on the military capabilities of potential adversaries, intelligence on the proliferation of weapons of mass destruction, and missile warning and defense—enables effective planning for and response to critical national security requirements. The communications bandwidth employed for Operation Iraqi Freedom today is over 100 times the bandwidth employed at the peak of the first Gulf war. Approximately 80 percent of this bandwidth is being provided by commercial satellite capacity. Military capabilities at all levels—strategic, operational, and tactical— increasingly rely upon the availability of space-based capabilities. Over the recent decades, navigation and precision munitions were being developed and refined based on space-based technologies. Space systems, including precision navigation, satellite communications, weather data, signals intelligence, and imagery, have increasingly provided essential support for military operations, including most recently from the very first days of Operation Enduring Freedom in Afghanistan. Similarly, the operational dominance of coalition forces in the initial phase of Operation Iraqi Freedom provided a textbook application of the power of enhancing situational awareness through the use of space-based services such as precision navigation, weather data management, and communications on the battlefield. These capabilities are continuing to provide major force-multipliers for the soldiers, airmen, sailors, and marines performing stabilization, counter-improvised explosive device (IED), counterterrorism, and other irregular warfare missions in Iraq, Afghanistan, and around the world. As the role and importance of space-based capabilities for military operations grows, the users are demanding that they be more highly integrated with land-, sea-, and air-based capabilities. During the first decades of the Cold War, the premier applications of space could be exemplified by the highly specialized systems that enabled exposed photographic film to be parachuted from space, developed and analyzed by intelligence experts, and rushed to the situation room in the White House for strategic purposes. Space-based capabilities were uniquely capable of providing visibility into areas of denied access. Today and in the future, the employment of space-based capabilities will increasingly support military operations. And for all users, the employment of spacebased capabilities will be more accurately exemplified by sophisticated database searches of a range of relevant commercially available and specialized national security digital information, using tools that integrate such information across all sources. For all the reasons cited here—military, intelligence, commercial, scientific— there can be no doubt that continued leadership in space is a vital national interest that merits strong national leadership and careful stewardship. 

A2: Mars = Politically Impossible

Doesn’t assume the plan – asteroid exploration overcomes political opposition

Robertson, 3

[Donald,  freelance space industry journalist, trade writer, and technical writer based in San Francisco, “ The Mars train wreck,”  February 24, 2003, http://www.thespacereview.com/article/5/1]

If I am right that human Mars missions are politically impractical, where should advocates for human expansion into the Solar System look? There’s always Earth’s moon, which has the decided advantage of being close and inexpensive. Unfortunately, it has few of the readily accessible resources required to support human beings. Nor are there obvious ways to easily generate high-value items that can be traded for terrestrial resources. There is another group of practical destinations. With rich resources of volatiles and carbon compounds, living off the land, at least in part, should be practical. High-value commodities like heavy metals may be mined to trade for supplies and manufactured goods from Earth. Hydrogen and oxygen can be marketed to other space facilities. Most importantly, although these bodies are truly an alien environment for primates evolved to live on a relatively large world, these locations are among the least expensive places to get to of any in the Solar System. They are, of course, the Solar System’s small bodies, especially Earth-approaching asteroids. Intriguingly, this class of worlds includes the Martian moons, from which fully reversable Mars missions could ultimately be staged. The technological requirements and likely costs are low enough that individual entrepreneurs might even finance the first Earth-approaching asteroid missions. After a few economically successful bases are established, each flight to another body would be a small, incremental step beyond the last. No government-financed crash programs are required. Unlike Mars, the political costs are likely to be low: few organizations will care about, or even pay attention to, repeated human flights to nearby asteroids. Once humanity learns to live off the land on small bodies, the whole Solar System opens up to exploration and endeavor. Our star system is chock full of asteroids and comets, in every conceivable orbit and location. Just like the Polynesians hopping from island to island across the Pacific, humanity could push from the inner Solar System, to the Saturnian moons, to the Kuiper Belt of carbon-rich icy bodies beyond Neptune, even into the Oort cloud—and, depending on the population of bodies in interstellar space, maybe to the stars. 

A2: Obama plan kills leadership

Obama plan boosts space leadership – pragmatic realism
Mace, 11

[Frank, “ In Defense of the Obama Space Exploration Plan,” April 7, 2011, Harvard Political Review, http://hpronline.org/united-states/in-defense-of-the-obama-space-exploration-plan]

Secondly, Obama’s attention to scientific discoveries with tangible benefits is apt. He endorses exploration of the solar system by robots and a new telescope to succeed Hubble and calls for fresh climate and environmental studies. An extended commitment to the International Space Station further displays Obama’s respect for the scientific discoveries being made onboard. His vision of the role for space exploration is based on science, not nationalism. Finally, Obama’s plan deftly prioritizes national inspiration over simple nationalism. He argues “exploration will once more inspire wonder in a new generation—sparking passions and launching careers . . . because, ultimately, if we fail to press forward in the pursuit of discovery, we are ceding our future and we are ceding that essential element of the American character.” And this plan is not lacking in inspiration capability. It calls for innovation to build a rocket at least two years earlier than under the Constellation program. This point alone negates the three astronauts’ criticism that many years will be “required to recreate the equivalent of what we will have discarded.” Crewed missions into deep space by 2025. Crewed missions to asteroids. Crewed missions into Mars orbit by the 2030s. A landing on mars to follow. This plan will truly continue NASA’s history of inspiring the people, especially the youth, of the United States. Armstrong, Lovell, and Cernon assert that the Obama plan will sacrifice American leadership in space. Worthy recipients of the status of national hero, these astronauts nonetheless hail from the space race era. Obama, however, points out that “what was once a global competition has long since become a global collaboration.” I agree with the president that the ambitious nature of his plan will do nothing but “ensure that our leadership in space is even stronger in this new century than it was in the last” as well as “strengthen America’s leadership here on earth.” Obama’s space exploration plan will create jobs, advance science, and inspire a nation, and it will do so not by sacrificing American dominance in space, but by extending that dominance into new areas of research and exploration. 
A2: No Space Challengers
China will inevitably challenge the U.S. in space – national imperative

Gupta, 10

[Rukmani, Associate Fellow at the Institute for Defence Studies and Analysis (IDSA), “Book Reviews: Erik Seedhouse, The New Space Race: China vs. the United States, 2010, Chichester: Praxis Publishing Ltd.,” New Delhi, Vol 4. No 4. October 2010]

 In wake of the increasing attention received by China’s space programme, it has been posited by some that a new space race, akin to the space race between the United States (US) and the Soviet Union during the Cold War, has already begun between China and the US. Erik Seedhouse in his book explores the various elements of the space programmes of both countries with a view to assess the possibility of a space race between them. Divided into four sections, the book begins with a historical review of China’s space programme. The ideological impetus behind China’s investment in a space programme right from the time of Mao Zedong to the current leadership is examined and the important figures that shaped China’s endeavours in space are identified. Seedhouse believes that despite the enormous financial costs and the dangers, by pursuing a manned spaceflight programme China hopes to “boost domestic pride, gain international prestige, increase economic development and reap all the benefits that the US acquired through the Apollo and Space Shuttle programmes” (p. 5). Nationalism and threat perceptions vis-à-vis the US are seen as having played an important role in the formulation of China’s space programme. It is asserted that China’s space programme has continued to be strongly military-oriented, right from the time of its inception (p. 13). Assessments of Chinese technological progress that has been instrumental in facilitating its space programme are made. The author documents the setbacks faced by China’s commercial space programme with a series of failed launches and the subsequent investigations into these which included US satellite manufacturers, and ultimately enabled China’s access to information with dual-use capabilities. An in-depth analysis of the space policies of both, China and the US, is made in Chapter two. The US space policy document of 2006 is compared with that of 1996 and its emphasis on national security along with the de-emphasis of international cooperation and arms control is seen as indicative of American concerns of space security. China’s Five-Year Plans and the White Paper on China’s Space Activities in 2006 are the sources utilised to glean information about China’s space policy. Despite the rhetoric by China’s officials on the peaceful exploration of space and China’s participation in activities organised by the United Nations Committee on the Peaceful Uses of Outer Space, its ASAT test of 2007 and the control that the People’s Liberation Army (PLA) exercises over the entire programme has strengthened the belief that China’s space programme is essentially military in nature (p. 46). Section two of the book reflects on the threats posed by China to US space superiority. The space capabilities and military assets of both countries are listed and assessed. China is believed to view space as any other battle field and considers superiority in space as essential for winning battles on land. China is expected to enhance its targeting capabilities and communications systems, China’s pursuit of counter-space capabilities since the 1991 Gulf War is also emphasised (p. 86). The author contends that the US believes the deployment of space weapons works as a deterrent by reducing the confidence in the success of any attack (p. 104). In the near future the US is expected to continue deploying assets to improve real-time information on space assets and stealth capabilities. Advancement in interceptor technology could enable the US to overcome the use of high-altitude electromagnetic pulse (HEMP) by China to disrupt electronic systems. Although reduced interest in science and engineering among students in the US, along with increasing numbers of Chinese graduates in these fields, can be expected to impact the sustained superiority of the US in the realm of space technology, the author believes that the US’ counter space capabilities are currently no match for China (p. 113). The most important consequence of a conflict between China and the US over superiority in space would be the death of any agreement banning the deployment of space weapons. The third section of the book titled the “Second Space Race” examines the Vision for Space Exploration (VSE) launched by the Bush Administration in 2004. This identifies the long term tasks set by NASA, including manned missions to Mars, and the hardware necessary to achieve these goals. The drivers identified for a mission by NASA to return to the moon are science, technology, exploration and exploitation (p. 139). These are drivers that can be common to many other missions planned by NASA. A review of China’s manned space flight programme, from the completion of the Long March launch vehicle to the planned lunar base in 2020 is undertaken. Although China is developing the Long-March 5 launch vehicle (expected to be completed by 2014) and its Shenzhou-7 mission of 2008 showcased its Extravehicular Activity (EVA) capabilities, since China’s Manned Lunar Programme and lunar base programme are not part of any existing state plan it is unclear how they will be realized (p. 146) The final section of the book reasons why cooperation between the US and China in space exploration and exploitation is unlikely and why the space race between the two is all but inevitable. The moral differences between the US and China and the lack of transparency in the Chinese system are identified as the two main barriers to cooperation between the US and China (p 212-13). China is not part of the consortium of states participating in the International Space Station venture. This is not only because until recently China was not believed to have the monetary or technological wherewithal to contribute to the venture, but also because of China’s questionable human rights record. China’s ASAT test, the lack of political trust, the role of the PLA in China’s space programme and also lack of avenues that necessitate collaboration, are all impediments to greater cooperation between the US and China. China’s pursuit of soft power and the perception that manned spaceflight is an expression of leadership, pursuit of hightech war capabilities and determinacy to acquire superiority in space in the face of US unwillingness to abrogate its leadership position, are all seen as reasons for the inevitability of a space race between the US and China 

***2AC Add-ons

2ac - Soft-Power add-on

U.S. space science key to soft power

Dinerman, 8

[Taylor,  author and journalist based in New York City, “ The next battlestar,”  March 31, 2008, http://www.thespacereview.com/article/1094/1]

 Most of NASA’s programs can be seen as an expression of America’s “soft power”. By leading a program that expands our knowledge of the solar system and the universe, the space agency contributes to a global sense that America is the world’s leader in science and technology. Others have reached the same conclusion: ESA’s Rosetta mission to the comet Churymov-Gerasimenko can be seen as an attempt to grab some of that soft power for the EU. 
Soft power necessary to prevent disease, terrorism, and WMD
Nye, 4
Joseph Nye, Harvard,  US MILITARY PRIMACY IS FACT - SO, NOW, WORK ON 'SOFT POWER' OF PERSUASION, April 29, 2004, p, http://www.ksg.harvard.edu/news/opeds/2004/nye_soft_power_csm_042904.htm

Soft power co-opts people rather than coerces them. It rests on the ability to set the agenda or shape the preferences of others. It is a mistake to discount soft power as just a question of image, public relations, and ephemeral popularity. It is a form of power - a means of pursuing national interests. When America discounts the importance of its attractiveness to other countries, it pays a price. When US policies lose their legitimacy and credibility in the eyes of others, attitudes of distrust tend to fester and further reduce its leverage. The manner with which the US went into Iraq undercut American soft power. That did not prevent the success of the four-week military campaign, but it made others less willing to help in the reconstruction of Iraq and made the American occupation more costly in the hard-power resources of blood and treasure. Because of its leading edge in the information revolution and its past investment in military power, the US probably will remain the world's single most powerful country well into the 21st century. But not all the important types of power come from the barrel of a gun. Hard power is relevant to getting desired outcomes, but transnational issues such as climate change, infectious diseases, international crime, and terrorism cannot be resolved by military force alone. Soft power is particularly important in dealing with these issues, where military power alone simply cannot produce success, and can even be counterproductive. America's success in coping with the new transnational threats of terrorism and weapons of mass destruction will depend on a deeper understanding of the role of soft power and developing a better balance of hard and soft power in foreign policy.

2ac – Kuiper-Belt Add-on

Survey leads to more Kuiper Belt discoveries
NASA, 7

[“ Near-Earth Object Survey and Deflection Analysis of Alternatives, Report to Congress,” March 200 http://www.nasa.gov/pdf/171331main_NEO_report_march07.pdf]
A wide area search, such as that being proposed for NEOs, will also substantially increase the identification of Kuiper Belt Objects (KBOs). For example, if 10 percent of 24the observing time on the proposed Dedicated LSST was spent in a KBO search mode, roughly 100,000 faint KBOs should be discovered. An expanded KBO database will allow the study of dynamical distributions, further resonances, the existence of a KBO demarcation beyond 50 AU, high-eccentricity/high-inclination orbits, size distributions, frequency of binary objects and collision rates, chemical compositions and the relationship of objects to dust disks around other stars. The survey will also provide a rich database of targets for future space missions. Detection surveys such as the proposed Pan-STARRS and LSST provide unique solarsystem science because they are designed to detect and perform follow-up studies of moving objects. Centaurs, Jupiter Family Comets, and certain extinct comets may be related through a common origin in the Kuiper Belt. Dedicated assets will assure that appropriate follow-up is carried out over the annual timeframes that are required to produce orbits for the slower-moving objects found in the outer solar system. Thus, a collateral result of the NEO survey program could be both the delineation of the structure of the Kuiper Belt and the discovery of many new minor planet 

Kuiper belt research is essential to discovering the origins of life and the universe

Frueh, 2

[Sara, staff writer – National Academies of Science, “ Missions to Pluto-Kuiper Belt and Europa Should Top NASA's Agenda,” inFocus, Summer/Fall 2002 Vol. 2 No. 2 http://www.infocusmagazine.org/2.2/eng_space_exploration.html]

"Data collected on the Kuiper Belt over the last decade suggest that it's made up of innumerable objects, and that they have a bizarre variety of properties," said Michael Belton, president, Belton Space Exploration Initiatives, Tucson, Ariz., and chair of the committee that wrote the report. "A mission would let us study some of those properties more closely." This examination may help scientists understand how the solar system began, because the giant planets are believed to have been created from objects like those in the Kuiper Belt. A mission might also provide clues to the origin of life on Earth, the report says, which may have started with organic material delivered by a comet from the region billions of years ago. A mission to Pluto and the Kuiper Belt has been on and off NASA's agenda for several years. The Bush administration eliminated funding for the mission in NASA's 2003 budget, citing the high cost involved. But the report says that a trip to the Kuiper Belt could gather enough data -- possibly paradigm-shifting information -- to justify its price tag, which is midsize by space-exploration standards. Another reason not to delay the mission is that the time window for studying Pluto is closing. The planet is beginning the leg of its 248-year solar orbit that is farthest from the sun; more of the surface will be shadowed and the atmosphere will freeze, making study impossible. A thaw -- and another chance to survey the brightest object in the murky Kuiper Belt -- won't happen again for more than a century. The report makes several recommendations for NASA's space exploration agenda over the next decade, prioritizing missions within different size classes -- including large missions, which NASA has shied away from in recent years. But giving up larger missions would be a mistake, the committee believes. "For the scientific health of the space program you need a major mission from time to time," said Belton. "They're costly, but they can help us achieve a breadth of knowledge that smaller missions can't." The next large mission should be sent to Jupiter's moon Europa, the report says. The satellite is thought to have an ocean under its icy crust -- which makes it, with Mars, the best place beyond Earth to search for life. The mission would confirm the presence of the ocean, study its qualities, and try to determine whether it does in fact harbor living organisms. Important research can be done from the ground as well, the report notes, urging NASA to partner with the National Science Foundation to build a large-aperture survey telescope, which could survey the faintest objects in the entire northern sky every week. In addition to aiding the study of distant Kuiper Belt objects, the telescope would offer a very concrete benefit: the ability to better detect and assess the risk posed by small asteroids and comets that most frequently collide with Earth. 

That’s key to preserving earth’s biodiversity – impact is extinction

Chung et. al, 10

[ S.Y. Chung  P. Ehrenfreund,  Space Policy Institute, Elliott School of International Affairs, The George Washington University,  J.D. Rummel,  Institute for Coastal Science and Policy, East Carolina University and N. Peter,  European Space Policy Institute, “ Synergies of Earth science and space exploration,”  Advances in Space Research

Volume 45, Issue 1, 4 January 2010, Pages 155-168 ]

 Planet Earth is currently the only habitable world we know. Although life may have existed as early as 3.5 billion years ago, humans have lived for only a rather short time on Earth—about 2 million years. Nonetheless, we are (unfortunately) making up for lost time as a factor affecting the habitability of the planet. In the last 200 years humans have changed the Earth dramatically, calling into question how long the Earth and its natural systems can balance its limited energy and material resources against the effects of human-caused pollution. Keeping Earth’s natural “life support” processes operating, and the planet habitable by humans, has become a critical challenge. Space activities, particularly environmental satellites that monitor the biosphere, are becoming essential tools to help us to manage and sustain our very lives (Sadeh et al., 1996). Space observations can tell us about our current biosphere, but the Earth as a system has not always been hospitable to human life. For approximately half of its existence, there was virtually no free oxygen in the Earth’s atmosphere, and a completely different set of biogeochemical cycles operated to keep the Earth relatively stable in that state. Fundamental knowledge of the Earth is of more than casual interest—it is essential that we understand how to keep it from changing back to a stable state with conditions that would not support human life. Astrobiology, the study of life in the universe, seeks answers to fundamental questions on the origin, evolution, distribution and future of life, wherever it may exist. As an interdisciplinary science field that unites astronomers, biologists, physicists, chemists, geologists and many of their subdisciplines it addresses many questions that are relevant for sustaining life on planet Earth—and in particular, the relationships between a planet (especially the Earth) and life, and how each affects the other. Astrobiology provides both the knowledge and perspective to inform us about how to maintain the Earth as a long-term habitable home for humanity. Originally a creation of NASA (under the titles, “exobiology” and “planetary biology”), astrobiology has grown worldwide as a multi- and interdisciplinary endeavor. Together, astrobiologists have collaborated in writing down a “NASA Astrobiology Roadmap” (Des Marais et al., 2008) now in its third iteration that covers seven main goals, given in temporal, and not priority, order. Of particular interest here in joining Earth sciences and space studies is roadmap goal number 6, which states that astrobiology, as a field, should work to, Understand the principles that will shape the future of life, both on Earth and beyond. Elucidate the drivers and effects of microbial ecosystem change as a basis for forecasting future changes on time scales ranging from decades to millions of years, and explore the potential for microbial life to survive and evolve in environments beyond Earth, especially regarding aspects relevant to US Space Policy. Here “US Space Policy” is a reference to the specific US interest in returning to the Moon and going on to Mars, as mentioned above. Astrobiology, and particularly the desire to understand the origin, evolution, and distribution of life in the universe, is one of the chief motivators for expanded human capabilities to conduct science on other worlds (Fig. 1). 3.1. Lessons from astrobiology: conservation of biodiversity and life in extreme environments Over the course of the last 4.5 billion years, Earth has created an ideal environment to sustain life of an astonishing variety. Dynamic processes in the Earth’s interior have established a magnetosphere that protects the Earth from harmful cosmic ray particles. The Earth’s atmosphere, in turn, shields life from harmful ultraviolet radiation and allows for a stable climate and temperature cycle by providing a “greenhouse effect” that retains some of the infrared radiation that is emitted from the Earth’s surface. A brief look at our planetary neighbors shows that Venus, with an average surface temperature of 500 °C (as a result of a “runaway” greenhouse effect), and Mars, with a surface temperature from −60 °C to +10 °C and a thin atmosphere (with an insufficient greenhouse effect), are both unable to sustain life as we know it at the surface. The combination of Earth’s physical and chemical processes (e.g. ocean circulation, atmospheric flows, plate tectonic recycling of the crust, etc.) and living processes, together, form biogeochemical cycles that transform the elements and compounds related to life (the bio-elements such as H, C, O, S, N, P). While humans originally were part of these natural cycles, the discovery and proliferation of human-discovered technology have caused major disruptions to these bio-cycles in many, if not most, parts of the globe. As a consequence, and with the orders-of-magnitude rise in human population over the last 200 years, humans are coming to dominate and destroy the natural cycling of the elements with unpredictable consequences. While it is well known that natural processes have led to extinction of species, other life forms arose over time. Regrettably, the effects of modern human activities are rapid on the evolutionary timescale, and consequently are impacting climate, ecosystems, and other species at a rate that does not allow for natural replacement of ecosystems in the same time-span. Consequently, the loss of ecosystems on which we depend is affecting human habitats adversely, all over the planet. Biodiversity is a measure of the variety and numbers of life found at all levels of biological organization. As a concept, biodiversity can embrace all forms of diversity in biological systems: in genetics, species, and ecosystems. The conservation of biodiversity has become a global concern because different species contribute in essential (and often uncharacterized) ways to the functioning of the Earth’s life support systems, on which we all depend. Effectively, the loss of biodiversity results in the loss of valuable ecosystem services that we take for granted, and which we (if we care to continue to inhabit the Earth) can ill-afford to lose. The ongoing loss of biodiversity is of concern to astrobiologists, in particular, they realize that the Earth, as a system, is quite capable of operating without it—but that it can operate as a system that does not provide essential support (e.g. oxygen in the atmosphere) for human life. In fact, the most critical difference between today’s Earth, and that of 2.5 billion years ago, is biodiversity. The effects of other living systems have made the Earth the extremely habitable planet that it is today, and it would be ironic if humanity’s influence were to destroy those systems on which we all very much depend. Scholes et al. (2008) note that unlike climate change there are no widely accepted and globally available set of measures to assess biodiversity and critical information that can aid in the preservation of biodiversity. Thus, challenges lie in integrating biodiversity data that are diverse, physically dispersed, and in many cases, not organized in a way that makes them accessible to modern researchers. The threat to biological diversity was among the topics discussed at the UN World Summit for Sustainable Development in 2002. At the Summit, the governments adopted the “Convention on Biological Diversity” to conserve biological diversity. “Biodiversity” is one of the nine ‘societal benefit areas’ identified by GEOSS. The Biodiversity Observation Network (BON) (Scholes et al., 2008) is an initiative within GEOSS which establishes a framework for data collection, standardization, and information exchange in biodiversity studies (BON, 2009). NASA and DIVERSITAS, an international program of biodiversity science, is leading the planning phase of GEO-BON, in collaboration with the GEO secretariat. Nine other organizations and programs are participating in this initiative. In a sense, the astrobiological interest of life in extreme environments is complementary to the study and appreciation of biodiversity. Life on Earth is extremely adaptable, and has been shown to overcome extremes in temperature, pH, and pressure in abundance (see Table 1). Equally interesting is the fact that some microbes depend exclusively on abiotic processes for their existence, including organisms in deep mines that survive on the products of radioactivity and organisms at deep sea vents. While it is encouraging that life is so tenacious, it is also humbling in a sense. While these microbes live in “extreme” environments quite successfully (and thus would not be hurt if the Earth, itself, were to become “extreme”) the word “extreme” is used because it connotes an environment where humans could not live, at all. The study of extreme life is important in determining both where life may be found elsewhere, and in understanding the functioning and adaptability of life that we have here on Earth. Both NASA and the US National Science Foundation have had or currently have programs to study “extremophiles” and recently, the European Commission has initiated within its “Framework 7” a program called CAREX (Coordination Action for Research Activities on life in Extreme Environments), that coordinates and sets scientific priorities for research of life in extreme environment (ESF, 2007). CAREX endorses cross-sector interests in microbes, plants, and animals evolving in diverse marine, polar, and terrestrial extreme environment as well as outer space (CAREX, 2008). By relating information on both biodiversity and extreme life, this synergy of Earth and space science can help to provide concepts (based on recent scientific data) on how ecosystems respond to rapid rates of change and determine possible directions by which the Earth and its biosphere (including humans) will survive and co-evolve in the future. This approach requires applying the principles and perspectives of astrobiology to identify options that might allow humanity to halt the destruction of its own habitat as well as the decline of biodiversity on Earth, while addressing a variety of related economic and energy-related scenarios associated with those options. 
***Off-case Answers
A2: International CP

Massive timeframe solvency deficit – no other country has the infrastructure for survey
National Academies, 09

[Over many decades, the National Academy of Sciences, National Academy of Engineering, Institute of Medicine, and National Research Council have earned a solid reputation as the nation's premier source of independent, expert advice on scientific, engineering, and medical issues. “Near-Earth Object Surveys and Hazard Mitigation Strategies:

Interim Report” http://www.nap.edu/catalog.php?record_id=12738]
 Despite expressions of interest in various countries around the globe, the majority of search efforts and funding for discovering NEOs comes from the United States. Several smaller projects, such as the Beijing Schmidt CCD Asteroid Program (no longer operational) and the Asiago DLR Asteroid Survey (an ongoing joint venture between the German Aerospace Agency’s [DLR’s] Institute of Space Sensor Technology and Planetary Exploration, the University of Asiago, and the Astronomical Observatory of Padua in Italy), have made so me inroads on detecting NEOs, but not on the scale of the U.S. projects. In addition, with the notable exception of Canada, through its Near-Earth Object Surveillance Satellite (NEOSSat) mission, and Germany, via its AsteroidFinder mission, which are both relatively limited in scope, no other countries have committed funding for a “next generation” NEO-discovery program. AsteroidFinder The German Aerospace Agency has selected AsteroidFinder as the first pay load to be launched under its new national compact satellite program. Currently the spacecraft is planned to launch sometime in 2012 with a 1-year baseline-mission duration and the possibility of an extension; this mission is funded through the development stage. It will be equipped with a 30-centimeter telescope mirror. Its primary science goals are to estimate the population of NEOs interior to Earth orbit, their size-frequency distribution, and their orbital properties. AsteroidFinder will also aid in the assessment of the imp act hazard due to NEOs and provide a space-based platform detecting space debris from artificial satellites. Near-Earth Object Surveillance Satellite NEOSSat is currently in development and is being constructed in Canada as a joint venture between the Canadian Space Agency (CSA) and Defense Research and Development Canada, an agency of the Canadian Department of National Defence. NEOSSat is based on a previous satellite, MOST, launched in 2003, that remains operational long after completion of its initial mission. Set to launch in mid 2010, NEOSSat is scheduled to operate continuously for at least one year and should operate considerably longer. NEOSSat will conduct two simultaneous projects during its operational lifetime—High-Earth Orbit Surveillance System (HEOSS), which will monitor and track human-made satellites and orbital debris, and Near-Earth Space Surveillance (NESS), which will discover and track NEOs. NEOSSat will be the first satellite to be built on Canada’s Multi-Mission Microsatellite Bus and will be roughly the size of a large suitcase with a mass of approximately 75 kilograms. It will have a 15-centimeter mirror. This microsatellite will operate in a Sun-synchronous orbit at an altitude of ~700 kilometers. NEOSSat will be the first dedicated space platform designed to obtain observations on both human-made and natural objects in near-Earth space. The NESS project will focus primarily on discovering NEOs whose orbits are partially or fully inside Earth’s. NEOSSat will expand overall knowledge of NEOs, monitor them for cometary activity, perform follow-up tracking of newly discovered targets, aid in the development of asteroid search and tracking algorithms for space-based sensors, and explore the synergies between ground- and space-based facilities involved in NEO discovery and characterization. Finding: The United States is the only country that currently has an operating survey/detection program for discovering near-Earth objects; Canada and Germany are both building spacecraft that may contribute to the discovery of near-Earth objects. However, neither mission will detect fainter or smaller objects than ground-based telescopes. 

And only U.S. leadership ensures effective response
Dinerman, 9

[Taylor,  author and journalist based in New York City, “ The new politics of planetary defense,”  July 20, 2009, http://www.thespacereview.com/article/1418/1]
While the US is obviously going to have to take the lead in any effort to detect and possibly deflect any celestial object that might do our planet harm, it will have to consult with others, both to keep other nations informed and to help make the choices needed to deal with the threat. Yet in the end, it is likely that the decision, if there is one, will rest with the President of the United States. He or she is the only world leader today with the wherewithal to deal with such a threat. This is why any planning effort that leans to heavily on international institutions may endanger the whole planet. The process inside an organization like the UN would simply get bogged down in procedural and political questions. US leaders may find that the system would be paralyzed while, for example, nations argued over deflection or destructions methods or who would control and pay for them. Precious time would be lost while nations would consider their own best interests in supporting one approach or another. If the US is have any claim to global leadership in the 21st century it will have to unambiguously take the lead in planetary defense. It should do so in an open way and be ready to listen to everyone’s concerns and ideas. But if the Earth is to be effectively protected, the ultimate decisions will have to be American. In this case “global governance” could end up setting the stage for a disaster.

Doesn’t solve for leadership – U.S. has to lead the asteroid defense effort

Garretson and Kaupa, 8

[ Lieutenant Colonel Garretson is chief, Future Science and Technology Exploration Branch, Headquarters USAF Future Concepts and Transformation, Washington, DC. Major Kaupa, stationed at Edwards AFB, California, is an operational test pilot and test director for the chief of staff of the Air Force’s top-priority acquisition program—the KC-45A, Air & Space Power Journal - Fall 2008, “ Planetary Defense Potential Mitigation Roles of the Department of Defense,” http://www.airpower.maxwell.af.mil/airchronicles/apj/apj08/fal08/garretson.html]

 The United States reaps significant economic benefits by providing international security. We have the most to gain by maintaining security and the most to lose if it fails. By visibly pursuing the capability to defend the planet, we make ourselves increasingly essential to international security. Furthermore, we will likely have to pay the bill anyway. The humanitarian crisis that could ensue from an impact with a 300-meter asteroid could easily dwarf the Asian tsunami of 2004. The humanitarian supply, airlift, sealift, and rebuilding costs would be staggering. Economic losses to US investors, huge costs to US insurers, and a possible recession or depression resulting from the loss of a city or nation would likely occur. Despite concerns about the expense of developing such a planetary-defense system, it would translate into a competitive advantage for the United States. Solving difficult problems would create US intellectual capital, industrial capacity, and new technical areas of leadership critical to maintaining our lead in space. 

A2: Trade-off D/A – Earth Science
Non-unique – Webb telescope will drain funding

Florida Today, 6/4

[“ Telescope debacle devours NASA funds,”  Jun. 4, 2011, http://www.floridatoday.com/article/20110605/NEWS01/110604013/Telescope-debacle-devours-NASA-funds]

NASA’s next great space telescope will cost taxpayers at least four times more than planned and launch at least seven years late. Considered by scientists the most important space mission of the decade, the James Webb Space Telescope project is being overhauled for the second time in five years because of skyrocketing costs and cascading schedule delays. Decision-makers initially were told the observatory would cost $1.6 billion and launch this year on a mission to look deeper into space and further back in time than the Hubble Space Telescope, in a quest for new clues about the formation of our universe and origins of life. NASA now says the telescope can’t launch until at least 2018, though outside analysts suggest the flight could slip past 2020. The latest estimated price tag: up to $6.8 billion. NASA admits the launch delay will push the bill even higher. And, scientists are worried the cost growth and schedule delays are gobbling up more and more of the nation’s astronomy budget and NASA’s attention, threatening funding for other space science programs. Some fear the dilemma will get worse if the replanning work this summer forces NASA to shift billions more science dollars to Webb to get it back on track. So, what went wrong? A FLORIDA TODAY review of five years’ worth of budget records, status reports and independent audits show the Webb observatory is plagued by the same, oft-repeated problems that caused most major NASA projects to bust their budgets and schedules. In short, mistakes included: ‡¤NASA and its contractors underestimated the telescope’s cost and failed to include enough reserve cash to handle the kinds of technical glitches that always crop up in development of a complex spacecraft, including many expensive risks managers knew about. --Leaders at agency headquarters in Washington and Goddard Space Flight Center in Baltimore, which led the project before the problems came to light, failed to act on repeated warnings that cash flow was too tight and technical glitches too many to meet the budget or schedule. 
No trade-offs – empirics prove
Landis, 95

[Geoffrey, NASA John Glenn Research Center, “ Footsteps to Mars: An incremental approach to Mars exploration,” Journal of the British Interplanetary Society, Vol. 48, pp. 367-342 (1995); http://www.geoffreylandis.com/Footsteps.pdf]

Recently there has been an alarming tendency in the scientific and space advocacy communities for advocates to attack one project, in the belief that if that project could be canceled, the money saved would be used for their own, more desirable projects. This is false. Quoting from senate staffer Steve Palmer [17]: “What space station and ASRM [advanced solid rocket motor] add up to is a drop in the bucket. If Congress cuts out both space station and ASRM, will the money be used for other programs of interest to the space industry? The short answer is no”. Arguments to cancel space projects are eagerly picked up in Congress, by people who have agendas and pet projects that have nothing to do with space. Further, attacking space projects has the result of making enemies out of allies. When we attack someone else’s project, we can count on having them attack ours. The result is that the arguments against both projects will be remembered by a money-starved Congress. It is not true that manned missions eclipse funds for unmanned science missions. In fact, there is an excellent case to be made for precisely the opposite correlation: the presence of large manned missions increases the funding and opportunities for unmanned science missions. Historically, the science budget of NASA has been a roughly constant fraction of the total budget; any major new initiative which increases the overall space budget is likely to increase the funding for science. If Mars advocates adopt the approach of pushing our initiatives by tearing down other space programs, the likely result is that nothing, neither Mars nor other programs, will be accomplished. 

No link - Funds come from human exploration and boost both programs
Kerr, 11

[Richard, staff writer, Science Magazine, “ A Windfall for Defenders of the Planet,” Science 18 February 2011: 

Vol. 331 no. 6019 p. 843 ]

 Planetary defense may be in line for a boost, but the present Congress is in a serious budget-cutting mood. That's where the human exploration of space could come in. If NASA hopes to meet the president's goal of sending humans to an NEA by 2025, the search for small NEAs will have to be at least as fast as that required to meet the 2020 planetary defense goal. That's because NASA would need to identify potential exploration targets before 2020. And the asteroids easiest for astronauts to reach happen to be the ones most likely to strike Earth. So human exploration could pick up the half-billion-dollar-or-more tab for an NEA search that the NASA task force recommended. In addition, the precursor robotic missions needed to inspect potential targets for later astronaut visits would provide information on the physical makeup of NEAs crucial to deciding how to nudge a threatening NEA off its collision course with Earth. 

Impossible to cut emissions – no modeling or momentum
Mead 10 (Walter Russell, senior fellow for U.S. foreign policy at the Council on Foreign Relations, The Death of Global Warming, February 1, http://blogs.the-american-interest.com/wrm/2010/02/01/the-death-of-global-warming/)

The global warming movement as we have known it is dead. Its health had been in steady decline during the last year as the once robust hopes for a strong and legally binding treaty to be agreed upon at the Copenhagen Summit faded away. By the time that summit opened, campaigners were reduced to hoping for a ‘politically binding’ agreement to be agreed that would set the stage for the rapid adoption of the legally binding treaty. After the failure of the summit to agree to even that much, the movement went into a rapid decline. The movement died from two causes: bad science and bad politics. After years in which global warming activists had lectured everyone about the overwhelming nature of the scientific evidence, it turned out that the most prestigious agencies in the global warming movement were breaking laws, hiding data, and making inflated, bogus claims resting on, in some cases, no scientific basis at all. This latest story in the London Times is yet another shocker; the IPCC’s claims that the rainforests were going to disappear as a result of global warming are as bogus and fraudulent as its claims that the Himalayan glaciers would melt by 2035. It seems as if a scare story could grab a headline, the IPCC simply didn’t care about whether it was reality-based. With this in mind, ‘climategate’ — the scandal over hacked emails by prominent climate scientists — looks sinister rather than just unsavory. The British government has concluded that University of East Anglia, home of the research institute that provides the global warming with much of its key data, had violated Britain’s Freedom of Information Act when scientists refused to hand over data so that critics could check their calculations and methods. Breaking the law to hide key pieces of data isn’t just ‘science as usual,’ as the global warming movement’s embattled defenders gamely tried to argue. A cover-up like that suggests that you indeed have something to conceal. The urge to make the data better than it was didn’t just come out of nowhere. The global warmists were trapped into the necessity of hyping the threat by their realization that the actual evidence they had — which, let me emphasize, all hype aside, is serious, troubling and establishes in my mind the need for intensive additional research and investigation, as well as some prudential steps that would reduce CO2 emissions by enhancing fuel use efficiency and promoting alternative energy sources — was not sufficient to get the world’s governments to do what they thought needed to be done. Hyping the threat increasingly doesn’t look like an accident: it looks like it was a conscious political strategy. Now it has failed. Not everything that has come out of the IPCC and the East Anglia Climate Unit is false, but enough of their product is sufficiently tainted that these institutions can best serve the cause of fighting climate change by stepping out of the picture. New leadership might help, but everything these two agencies have done will now have to be re-checked by independent and objective sources. The global warming campaigners got into this mess because they had a deeply flawed political strategy. They were never able to develop a pragmatic approach that could reach its goals in the context of the existing international system. The global warming movement proposed a complex set of international agreements involving vast transfers of funds, intrusive regulations in national economies, and substantial changes to the domestic political economies of most countries on the planet. As it happened, the movement never got to the first step — it never got the world’s countries to agree to the necessary set of treaties, transfers and policies that would constitute, at least on paper, a program for achieving its key goals. Even if that first step had been reached, the second and third would almost surely not have been. The United States Congress is unlikely to pass the kind of legislation these agreements would require before the midterm elections, much less ratify a treaty. (It takes 67 senate votes to ratify a treaty and only 60 to overcome a filibuster.) After the midterms, with the Democrats expected to lose seats in both houses, the chance of passage would be even more remote — especially as polls show that global warming ranks at or near the bottom of most voters’ priorities. American public opinion supports ‘doing something’ about global warming, but not very much; support for specific measures and sacrifices will erode rapidly as commentators from Fox News and other conservative outlets endlessly hammer away. Without a commitment from the United States to pay its share of the $100 billion plus per year that poor countries wanted as their price for compliance, and without US participation in other aspects of the proposed global approach, the intricate global deals fall apart. Since the United States was never very likely to accept these agreements and ratify these treaties, and is even less prepared to do so in a recession with the Democrats in retreat, even “success” in Copenhagen would not have brought the global warming movement the kind of victory it sought — although it would have created a very sticky and painful political problem for the United States. But even if somehow, miraculously, the United States and all the other countries involved not only accepted the agreements but ratified them and wrote domestic legislation to incorporate them into law, it is extremely unlikely that all this activity would achieve the desired result. Countries would cheat, either because they chose to do so or because their domestic systems are so weak, so corrupt or so both that they simply wouldn’t be able to comply. Governments in countries like China and India aren’t going to stop pushing for all the economic growth they can get by any means that will work — and even if central governments decided to move on global warming, state and local authorities have agendas of their own. The examples of blatant cheating would inevitably affect compliance in other countries; it would also very likely erode what would in any case be an extremely fragile consensus in rich countries to keep forking over hundreds of billions of dollars to poor countries — many of whom would not be in anything like full compliance with their commitments. For better or worse, the global political system isn’t capable of producing the kind of result the global warming activists want. It’s like asking a jellyfish to climb a flight of stairs; you can poke and prod all you want, you can cajole and you can threaten. But you are asking for something that you just can’t get — and at the end of the day, you won’t get it. The grieving friends and relatives aren’t ready to pull the plug; in a typical, whistling-past-the-graveyard comment, the BBC first acknowledges that even if the current promises are kept, temperatures will rise above the target level of two degrees Celsius — but let’s not despair! The BBC quotes one of its own reporters: “BBC environment reporter Matt McGrath says the accord lacks teeth and does not include any clear targets on cutting emissions. But if most countries at least signal what they intend to do to cut their emissions, it will mark the first time that the UN has a comprehensive written collection of promised actions, he says.”

Existing CO2 makes warming inevitable
AP 9 (Associated Press, Six Degree Temperature Rise by 2100 is Inevitable: UNEP, September 24, http://www.speedy-fit.co.uk/index2.php?option=com_content&do_pdf=1&id=168)

Earth's temperature is likely to jump six degrees between now and the end of the century even if every country cuts greenhouse gas emissions as proposed, according to a United Nations update. Scientists looked at emission plans from 192 nations and calculated what would happen to global warming. The projections take into account 80 percent emission cuts from the U.S. and Europe by 2050, which are not sure things. The U.S. figure is based on a bill that passed the House of Representatives but is running into resistance in the Senate, where debate has been delayed by health care reform efforts. Carbon dioxide, mostly from the burning of fossil fuels such as coal and oil, is the main cause of global warming, trapping the sun's energy in the atmosphere. The world's average temperature has already risen 1.4 degrees since the 19th century. Much of projected rise in temperature is because of developing nations, which aren't talking much about cutting their emissions, scientists said at a United Nations press conference Thursday. China alone adds nearly 2 degrees to the projections. "We are headed toward very serious changes in our planet," said Achim Steiner, head of the U.N.'s environment program, which issued the update on Thursday. The review looked at some 400 peer-reviewed papers on climate over the last three years.  Even if the developed world cuts its emissions by 80 percent and the developing world cuts theirs in half by 2050, as some experts propose, the world is still facing a 3-degree increase by the end of the century, said Robert Corell, a prominent U.S. climate scientist who helped oversee the update.  Corell said the most likely agreement out of the international climate negotiations in Copenhagen in December still translates into a nearly 5-degree increase in world temperature by the end of the century. European leaders and the Obama White House have set a goal to limit warming to just a couple degrees.  The U.N.'s environment program unveiled the update on peer-reviewed climate change science to tell diplomats how hot the planet is getting. The last big report from the Nobel Prize-winning Intergovernmental Panel on Climate Change came out more than two years ago and is based on science that is at least three to four years old, Steiner said.  Global warming is speeding up, especially in the Arctic, and that means that some top-level science projections from 2007 are already out of date and overly optimistic. Corell, who headed an assessment of warming in the Arctic, said global warming "is accelerating in ways that we are not anticipating."  Because Greenland and West Antarctic ice sheets are melting far faster than thought, it looks like the seas will rise twice as fast as projected just three years ago, Corell said. He said seas should rise about a foot every 20 to 25 years.

ext – N/u – James Webb Telescope

James Webb Telescope will cannibalize earth science programs

Wired, 10

[“ Exclusive: NASA’s Plan to Save Astrophysics From Space Telescope’s Budget Overruns,”  November 23, 2010, http://www.wired.com/wiredscience/2010/11/james-webb-overruns/]

 The James Webb Space Telescope, named for the NASA administrator who oversaw the Apollo missions, will be the largest telescope ever launched into space. With a 21-foot-wide mirror (three times the diameter of Hubble’s), it promises to peer back to the birth of the first stars and galaxies, and will lay the foundation for much of the next generation of astrophysics research. “It’s the cornerstone of all the rest of astrophysics in the next decade,” said Debra Elmegreen, an astronomer at Vassar College and the president of the American Astronomical Society. But an independent review panel charged with investigating budget overruns released a report Nov. 10 announcing that, in the best-case scenario, the telescope will cost $1.5 billion more than its current $5 billion price tag. Even with the extra funds, the telescope’s launch date will slip from June 2014 to Sept. 2015. The telescope will need an extra $250 million per year in 2011 and 2012 in order to make that 2015 launch date, the report said. If those funds are not available, the launch date will be pushed back, and the price tag will balloon further. The new price tag imperiled other projects in NASA’s Astrophysics Science Division, which until this month had managed JWST. Historically, when NASA projects exceeded their budgets, the first place to look for extra funds was within the bloated project’s home division. “That was the context in which I was thinking, ‘Oh my god, this is Hurricane Katrina for astrophysics,’” Boss said. The Astrophysics Division is expected to receive about $1.1 billion a year from 2011 to 2015, and pays for all the astronomy satellites currently in operation, including Hubble, plus all the researchers who analyze the data those satellites collect. Particularly at risk were major projects suggested in the 2010 astronomy decadal survey, a community-wide effort to identify priorities for the next 10 years of research, which announced its intentions in an Aug. 13 report. The report’s top priorities, like the $1.6 billion WFIRST satellite that is designed to look for dark energy, may need to be delayed, cut back or canceled. The next place to look would be the other science divisions, which manage Earth science, heliophysics and planetary science, and then elsewhere in the space agency. But according to Boss, an (unnamed) official at NASA headquarters assured him the Astrophysics Division is safe. The agency has already moved administration of JWST from the Goddard Spaceflight Center in Greenbelt, Maryland, into its own division at NASA headquarters. 
A2: Ground-based CP

Doesn’t solve – atmosphere and sunlight block the scopes
National Academies, 10

[ Over many decades, the National Academy of Sciences, National Academy of Engineering, Institute of Medicine, and National Research Council have earned a solid reputation as the nation's premier source of independent, expert advice on scientific, engineering, and medical issues, “Defending Planet Earth: Near-Earth Object Surveys and Hazard Mitigation Strategies” http://books.nap.edu/openbook.php?record_id=12842&page=41]
The 2003 NASA NEO Science Definition Team Study concluded that an infrared space telescope is a powerful and efficient means of obtaining valuable and unique detection and characterization data on NEOs (Stokes et al., 2003). The thermal infrared, which denotes wavelengths of light from about 5 to 10 microns, is the most efficient color regime for an NEO search. An orbiting infrared telescope that detects these wavelengths and has a mirror between 0.5 and 1 meter in diameter is sufficient to satisfy the goal of detecting 90 percent of potentially hazardous NEOs 140 meters in diameter or greater. Also, locating an NEO-finding observatory internal to Earth’s orbit is preferable for identifying NEOs with orbits mostly or entirely inside Earth’s orbit. Specific advantages to space-based observations include the following: A space-based telescope can search for NEOs whose orbits are largely inside Earth’s orbit. These objects are difficult to find using a ground-based telescope, as observations risk interference from the Sun when pointing to the areas of the sky being searched; Thermal-infrared observations are immune to the bias affecting the detection of low-albedo objects in visible or near-infrared light, by observing the thermal signal from the full image of the NEO, providing more accurate albedo measurements (see the discussion above); Space-based searches can be conducted above Earth’s atmosphere, eliminating the need to calibrate the effects introduced by the atmosphere on the light from an NEO; and Observations can be made 24 hours a day. 

Doesn’t solve – inner-earth objects
ESA, 3

[European Space Agency, Jan 2003, “ EARTHGUARD-I A Space-Based NEO Detection System,” http://www.esa.int/gsp/completed/neo/earthguard1_execsum.pdf]

There is good theoretical evidence, however, to suggest there may be a population of asteroids in orbits that lie entirely within the Earth’s orbit, the so-called “inner-Earth objects” (IEOs) or Apohele asteroids. As a result of perturbation of their orbits by the inner planets they may become Earth crossers but remain virtually undetectable from the Earth. Only with the help of a space-based search telescope observing at small angular distances from the Sun can we hope to close the gap left by the groundbased surveys and facilitate a complete and reliable assessment of the terrestrial impact hazard 
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