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1AC – Mars [1/12]
Observation 1 – Inherency

Lack of funds and inconsistent policies prevent human mission to Mars in the statues quo

Robinson, ’10 [Michael, Ph.D. at the University of Hartford in Connecticut; The Problem of Human Missions to Mars; Journal of Cosmology, 2010, Vol. 12, October-November; http://journalofcosmology.com/Mars134.html]

1. Two Visions of Mars Before he became the Roman god of war, Mars lived a pacific life as the protector of farms, crops, and animals. He was loved by Romans as the father of Romulus, founder of Rome. This made Mars the celestial father of the Roman people. Mars began to change as the Roman Empire changed. While farmers continued to pray for his protection, so did the imperial legions which left the Italian peninsula on expeditions of conquest. In the first century BCE, therefore, Mars represented two things at once. He was the giver of life, the guardian of agriculture. He was also the blood-stained warrior, the defender of soldiers marching at the frontiers of the known world. While Romans may have been united in their love of Mars, they looked to him for different reasons (Leeming 2005). Despite the change from god to planet, Mars continues to mean different things for different people. On one hand, it is an archive of the past, a planetary laboratory where scientists seek answers about the history of the solar system and the origins of life. On the other, it is the landscape of the future, the next human frontier, the first real step out of our planetary cradle. These different visions of Mars – as science laboratory and human frontier – seem complementary. On the science side, mission planners have long defended robotic expeditions for their value in paving the way for human exploration. Mariner, Viking, and Pathfinder all found justification as the trailblazers of human missions. The Jet Propulsion Laboratory defends its newest project, the Mars Scientific Laboratory, on similar grounds: as a mission that will "prove techniques that will contribute to human landing systems." (NASA 2010). Advocates of human spaceflight also defend the compatibility of human exploration and science, often by arguing that humans are more effective in doing science than remotelyoperated probes. As Mars Society president Robert Zubrin declares, Martian science "is a job for humans" (Launius and McCurdy 2008). Despite this apparent compatibility of visions of Mars, plans to sent astronauts to Mars have repeatedly failed. The Constellation Program is only the most recent Mars project to come up short. Wernher von Braun championed the idea of human Mars expeditions in the 1950s, followed by the Project EMPIRE study of the 1960s, the Space Task Group plan of the1970s, the Space Exploration Initiative in the 1990s, and the Vision for Space Exploration in 2000s. For those looking to place boots on Mars, NASA seems to be drifting in a Sargasso Sea of underfunded programs and policy revisions, never able to chart its course for the New World.(von Braun 1952, NASA 1989). 

Thus the plan: the Unites States federal government should provide necessary funding to NASA for the purpose of a human colony on Mars
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Advantage 1 – The Aerospace Industry

Despite our increase in inventions, the American aerospace industry is declining 

McLane, ’10 [James C., 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]
The American aerospace industry seems oblivious to a unique business situation that offers the greatest potential in its history for long-term profit. Since the end of the Cold War, our aerospace firms have struggled to remain viable in the face of fickle government contracts, staffing challenges, and foreign competition. America has no shortage of inventors; indeed we may offer the world’s best cradle for innovation, but our aerospace companies are straining to hold on in the global marketplace. It’s tough today for US aerospace companies to maintain a competent technical staff since foreigners (traditionally a major source of new engineers) can now stay home, be educated, and find good jobs without ever leaving their country of birth. Places once called “third world” now support thriving aerospace concerns. Meanwhile, Americans are understandably reluctant to enter a field where long, hard university study qualifies a person for an unstable job with a mediocre salary. Many aerospace professionals circulate around the US like migrant farm workers, employed by whichever firm has the latest military contract. However, it’s costly and difficult to relocate to a new job in a different state every few years. Two-income families are common today so moving requires that a working wife or husband quit their job to follow their spouse. Family assets are usually tied up in relatively illiquid houses that add further complications. The constantly increasing development time for modern aircraft and military weapon systems typically result in huge program cost increases over original budget estimates. 
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And the US Aerospace industry is crucial to sustaining the US economy and employment sector

Commission on the Future of the U.S. Aerospace Industry, panel formed by President Bush and Congress in 2001, Oct 31 2002 [Commission on the Future of the U.S. Aerospace Industry, “Commission Study Shows Economic Importance of U.S. Aerospace and Aviation Industry at the National, State, and Local Levels,” http://www.spaceref.com/news/viewpr.html?pid=9708]. 

WASHINGTON- According to a report released today the Commission on the Future of the U.S. Aerospace Industry, the U.S. civil and commercial aerospace and aviation industry employed more than two million workers in 2001, with an annual average wage of $47,700. The industry has a major economic and employment impact in all 50 states and is a substantial force in civil, military, and space manufacturing and operations in nearly half of the nation's states. The statistics are revealed in an extensive national and state-by-state analysis of the aerospace and aviation industry released here today by the Commission on the Future of the U.S. Aerospace Industry, a 12-member panel formed in 2001 by President George W. Bush and the U.S, Congress. The industry statistical study - U.S. Aerospace and Aviation Industry: A State-by-State Analysis - examines the industry by direct employment, wages, establishments, and payroll. The 112-page report provides government officials, industry leaders, academicians, and others with objective, comparative economic data about the industry in today's national and global economy. In releasing the report, Commission Chairman Robert S. Walker noted that "A strong aerospace industry is essential to enable the United States to defend itself, compete in the global marketplace, maintain a highly skilled workforce, and provide all Americans with the ability to travel safely and securely anywhere in the world." Walker further explained, "The data will assist policymakers and the public in understanding the economic stakes at hand as the commercial aerospace industry faces the challenges of market forces, homeland security, and foreign competition. The state-by-state report shows that the air transportation segment of the aerospace and aviation industry was the leading employer with more than 1.3 million jobs in 2001. Air transportation workers earned an average of $40,600 per year. The leading centers of aviation employment were California, Texas, Illinois, Florida and New York. The study also shows that aircraft and parts manufacturing employed some 462,200 workers, with an average annual salary of $57,200. The leading centers of aircraft and parts manufacturing by state in 2001 were Washington, California, Kansas, Texas, and Connecticut. Other data breakouts by sector include Guided Missile Manufacturing, Satellite Communications, Space Research and Technology, and Search and Detection Manufacturing. "The significance of our analysis," Walker explained, "lies in the illustration of the importance of the aerospace and aviation industry to the economic health of every state economy. California, Texas and Washington lead by most aerospace and aviation metrics. At the same time, however, the report demonstrates that Alabama, Arizona, Georgia and Kansas are home to strong industry clusters - a fact some may find surprising." The statistical data in this study also include pertinent aerospace and aviation workforce and economic impact data for leading U.S. metropolitan areas, including Seattle, Los Angeles, Dallas/Ft. Worth, Phoenix, Boston, Atlanta, New York, Wichita, and Chicago. Statistics used in the report are based on the most recently available U.S. government data from the Bureau of Labor Statistics and are limited by the Standard Industrial Classification system.
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Economic collapse causes global war

Auslin, 9 – resident scholar at AEI (Michael “Averting Disaster”, The Daily Standard, 2/6, http://www.aei.org/article/100044
As they deal with a collapsing world economy, policymakers in Washington and around the globe must not forget that when a depression strikes, war can follow. Nowhere is this truer than in Asia, the most heavily armed region on earth and riven with ancient hatreds and territorial rivalries. Collapsing trade flows can lead to political tension, nationalist outbursts, growing distrust, and ultimately, military miscalculation. The result would be disaster on top of an already dire situation.

No one should think that Asia is on the verge of conflict. But it is also important to remember what has helped keep the peace in this region for so long. Phenomenal growth rates in Japan, South Korea, Hong Kong, Singapore, China and elsewhere since the 1960s have naturally turned national attention inward, to development and stability. This has gradually led to increased political confidence, diplomatic initiatives, and in many nations the move toward more democratic systems. America has directly benefited as well, and not merely from years of lower consumer prices, but also from the general conditions of peace in Asia. Yet policymakers need to remember that even during these decades of growth, moments of economic shock, such as the 1973 Oil Crisis, led to instability and bursts of terrorist activity in Japan, while the uneven pace of growth in China has led to tens of thousands of armed clashes in the poor interior of the country. Now imagine such instability multiplied region-wide. The economic collapse Japan is facing, and China's potential slowdown, dwarfs any previous economic troubles, including the 1998 Asian Currency Crisis. Newly urbanized workers rioting for jobs or living wages, conflict over natural resources, further saber-rattling from North Korea, all can take on lives of their own. This is the nightmare of governments in the region, and particularly of democracies from newer ones like Thailand and Mongolia to established states like Japan and South Korea. How will overburdened political leaders react to internal unrest? What happens if Chinese shopkeepers in Indonesia are attacked, or a Japanese naval ship collides with a Korean fishing vessel? Quite simply, Asia's political infrastructure may not be strong enough to resist the slide towards confrontation and conflict. This would be a political and humanitarian disaster turning the clock back decades in Asia. It would almost certainly drag America in at some point, as well. First of all, we have alliance responsibilities to Japan, South Korea, Australia, and the Philippines should any of them come under armed attack. Failure on our part to live up to those responsibilities could mean the end of America's credibility in Asia. Secondly, peace in Asia has been kept in good measure by the continued U.S. military presence since World War II. There have been terrible localized conflicts, of course, but nothing approaching a systemic conflagration like the 1940s. Today, such a conflict would be far more bloody, and it is unclear if the American military, already stretched too thin by wars in Afghanistan and Iraq, could contain the crisis. Nor is it clear that the American people, worn out from war and economic distress, would be willing to shed even more blood and treasure for lands across the ocean. The result could be a historic changing of the geopolitical map in the world's most populous region. Perhaps China would emerge as the undisputed hegemon. Possibly democracies like Japan and South Korea would link up to oppose any aggressor. India might decide it could move into the vacuum. All of this is guess-work, of course, but it has happened repeatedly throughout history. There is no reason to believe we are immune from the same types of miscalculation and greed that have destroyed international systems in the past.
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NASA is key to revitalizing the aerospace industry and space leadership – funding is uniquely key
McLane, ’10 [James C., 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]
Fears that temperamental, exotic high tech equipment might be inappropriate, or (in the case of armaments), inadequate to counter potential enemies suggest that the business will experience more turbulent times ahead. However, there is one possibility that would guarantee a substantial boom in aerospace and ensure that our country remains in the forefront of modern technology. This opportunity centers on NASA. The suppliers and contractors that service NASA, both big and small, appreciate the advantages of working for the space agency. The pay is steady, predictable, and programs last for decades. The work is often structured in a manner so contractors can’t lose money! The space agency is poorly funded and obsessed with risk aversion so projects are hardly ever finished on schedule, thus ensuring that contractor profits extend over many years. Projects are often cancelled before they ever reach maturity, so one never really knows if efforts were good enough to succeed. The only potential NASA program with a real ability to capture the enthusiastic support of the American public is a short duration, focused drive to send a human to live permanently on Mars. The targeted time horizon must be short—perhaps only a decade—so taxpayers in their own lifetime would be able to witness the event they are funding. This effort would salvage the aerospace industry and also breathe life back into the technological malaise that currently affects much of American society. Unlike the question posed by just what to do with the white-elephant International Space Station, if only one human begins to live on Mars (and the first missions must be one-way trips only) there will be no thought of ever abandoning the colony. In the turbulent 1960s the Apollo program distracted our country from severe social and political problems. In a like manner, a human presence on Mars would captivate the interest of the world and divert attention from the seemingly intractable issues that afflict the current generation on Earth. Naysayers claim the country can’t afford to send a person to Mars, but they forget we’ve successfully funded expensive space programs before and in tough economic times. Our space agency has relatively few direct government employees and distributes most of its money into the private sector all over the country. Some incorrectly believe that spending on NASA might divert funds from other needy government programs. One thing that keeps wealth in the US from being a “zero sum game” (where for some to win, others must lose) are those scientific developments that enable us to produce more output with less input. NASA is on the tip of this technology spear. Spending on the scientific segment of America is what keeps our standard of living moving ahead in a world of ever-diminishing natural assets. Rather than some fanciful and inaccurate speculation on what a tiny Mars outpost might cost, we should consider just what the country ought to be willing to spend. Forty years ago, at its peak, the US dedicated close to 1% of its Gross National Product (GNP) to the Apollo Moon landing. This was deemed affordable, in spite of the need to simultaneously fund an expensive war in Vietnam and massive new government welfare programs. In recent years the percent of our GNP that is devoted to space exploration is down in the range of one-quarter of one percent. America should easily be able to 
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McLane continues…
devote perhaps half a percent of its GNP each year—that’s just half the cost of Apollo, in a decade-long effort that would provide a permanent human presence on Mars. Such a program would receive enthusiastic, unwavering financial support when the entire world understands that humanity is finally embarked on a dramatic new course out into the universe. Just like the wildly successful (and profitable) Apollo moon landing effort, the human Mars landing should be an all-American project. Some experts claim that the return on investment (ROI) to the US from new and applied technology acquired during Apollo was as much as ten dollars in public benefit for each dollar our government spent. For a manned Mars program, do we really want to invite other countries to be partners and then have to share the tremendous ROI with them? The program will require new ways to work with the massively consolidated contractors who now dominate the American aerospace business. NASA can certainly provide better leadership, decision-making, and direction than it has demonstrated in recent years. While the new administrator has brought hope for a renaissance in attitude at NASA, a successful manned Mars program will require superior technical leaders at all levels. We did it before during Apollo with gutsy folks you can read about in the history books, people like Bob Gilruth, Wernher von Braun, George Low, and Gene Krantz. Today many decision-makers at NASA are business managers, schedulers, ex-astronauts, and systems analysts who are generally unknown and not held in special awe by the engineers who work under them. Indeed why should they be? Most will eventually abandon Civil Service careers for higher-paying jobs with NASA’s own suppliers. Some suggest we should wait for better technology to arrive so we can make a human trip to Mars safer. How very silly! What if Columbus had decided not to travel across the Atlantic until he could go on a steamship? Ironically, the risk of human death for a manned Mars landing is probably in the same order of magnitude as the danger Columbus faced 500 years ago. Today, the knowledge that’s needed to put a hero on Mars either exists right now, or is close at hand. Such a voyage and the founding of an outpost will be very difficult and, in fact, it is just barely possible. That’s one of the exciting attractions of the effort. The aerospace industry must get behind this concept before it is too late. A permanent human presence on Mars would generate so much new work that the profits would seem as if the fat years of the Cold War had returned. But, this time, instead of building secret weapons that bring us closer to our own destruction, we would work together to expand humanity out into the solar system where we naturally belong. 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.
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Advantage 2 – Science Leadership/Competitiveness

While the US continues to decline in science & technology, other nations are seeing massive gains – this results in the US falling behind in global competitiveness

Towsend et al, 9 [Frances Fragos Townsend, Co-Chair, Former Assistant to President Bush for Homeland Security and Counterterrorism,  Lt. Gen. (Ret.) Donald Kerrick, Co-Chair Former Deputy National Security Advisor to President Clinton,   Elizabeth Turpen, Ph.D., Project Director, Senior Associate, The Henry L. Stimson Center and Task Force “Leveraging Science for Security: A Strategy for the Nuclear Weapons Laboratories in the 21st Century” Stimson Center: March 2009]
Among the dominant challenges confronting the nation in the 21st century is the decline of the United States’ leadership role in science and technology – termed a “quiet crisis” by journalist and commentator Thomas Friedman. In the past few years, the United States has been slipping precipitously from its long-dominant position in an increasingly global and competitive S&T enterprise. Countries like China and India have made significant gains in technology innovation and in attracting high-technology and ecommerce opportunities. These governments are making substantial investments to build up their technical education systems and attract talent to their countries. In addition, they have focused heavily on their national research and development (R&D) infrastructures by paying special attention to harvesting their domestic S&T knowledge and talent base within research institutes and universities and by prioritizing their respective engineering, manufacturing, and Information Technology (IT) industries. The rise in global S&T competence sharply contrasts with the accelerating – and parallel – decline of the United States’ comparative advantage in knowledge discovery and innovation. Although according to all indices, the US still maintains the strongest innovation system in the world, that lead is expected to shrink dramatically by 2015, particularly when compared to the developing economies of China and India. Both governments have prioritized the enhancement of their R&D capabilities and have gone to great lengths to establish comprehensive, government-sponsored supportive frameworks. Indeed, by 2015, this component – at just 70% of what is considered optimal for any country – will be the weakest link in the US innovation system.3 Similarly, in the area of human capital, the US is expected to witness the erosion of its pre-eminence. A recent government-commissioned study predicts a mere 2% improvement US S&T talent, with China and India benefiting from a rise of 19% and 15% respectively.4 Such trends extend beyond the BRIC (Brazil, Russia, India, and China) economies to include many countries in the developing world.
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Competitiveness is the key internal link to U.S. primacy-gains in science and technology leadership are necessary to confront challenges 
Segal, 2004 [Adam, Maurice R. Greenberg Senior Fellow in China Studies at the Council on Foreign Relations and the author of Digital Dragon: High Technology Enterprises in China, December; Is America Losing its Edge?, Foreign Affairs]
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.
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Without US leadership, the result is global nuclear conflicts in every region of the world

Kagan, 7 - senior fellow at the Carnegie Endowment for International Peace (Robert, “End of Dreams, Return of History”, 7/19, http://www.realclearpolitics.com/articles/2007/07/end_of_dreams_return_of_histor.html)

This is a good thing, and it should continue to be a primary goal of American foreign policy to perpetuate this relatively benign international configuration of power. The unipolar order with the United States as the predominant power is unavoidably riddled with flaws and contradictions. It inspires fears and jealousies. The United States is not immune to error, like all other nations, and because of its size and importance in the international system those errors are magnified and take on greater significance than the errors of less powerful nations. Compared to the ideal Kantian international order, in which all the world's powers would be peace-loving equals, conducting themselves wisely, prudently, and in strict obeisance to international law, the unipolar system is both dangerous and unjust. Compared to any plausible alternative in the real world, however, it is relatively stable and less likely to produce a major war between great powers. It is also comparatively benevolent, from a liberal perspective, for it is more conducive to the principles of economic and political liberalism that Americans and many others value. American predominance does not stand in the way of progress toward a better world, therefore. It stands in the way of regression toward a more dangerous world. The choice is not between an American-dominated order and a world that looks like the European Union. The future international order will be shaped by those who have the power to shape it. The leaders of a post-American world will not meet in Brussels but in Beijing, Moscow, and Washington.

The return of great powers and great games If the world is marked by the persistence of unipolarity, it is nevertheless also being shaped by the reemergence of competitive national ambitions of the kind that have shaped human affairs from time immemorial. During the Cold War, this historical tendency of great powers to jostle with one another for status and influence as well as for wealth and power was largely suppressed by the two superpowers and their rigid bipolar order. Since the end of the Cold War, the United States has not been powerful enough, and probably could never be powerful enough, to suppress by itself the normal ambitions of nations. This does not mean the world has returned to multipolarity, since none of the large powers is in range of competing with the superpower for global influence. Nevertheless, several large powers are now competing for regional predominance, both with the United States and with each other. National ambition drives China's foreign policy today, and although it is tempered by prudence and the desire to appear as unthreatening as possible to the rest of the world, the Chinese are powerfully motivated to return their nation to what they regard as its traditional position as the preeminent power in East Asia. They do not share a European, postmodern view that power is passé; hence their now two-decades-long military buildup and modernization. Like the Americans, they believe power, including military power, is a good thing to have and that it is better to have more of it than less. Perhaps more significant is the Chinese perception, also shared by Americans, that status and honor, and not just wealth and security, are important for a nation. Japan, meanwhile, which in the past could have been counted as an aspiring postmodern power -- with its pacifist constitution and low defense spending -- now appears embarked on a more traditional national course. Partly this is in reaction to the rising power of China and concerns about North Korea 's nuclear weapons. But it is also driven by Japan's own national ambition to be a leader in East Asia or at least not to play second fiddle or "little brother" to China. China and Japan are now in a competitive quest with each trying to augment its own status and power and to prevent the other 's rise to predominance, and this competition has a military and strategic as well as an economic and political component. Their competition is such that a nation like South Korea, with a long unhappy history as a pawn between the two powers, is once again worrying both about a "greater China" and about the return of Japanese nationalism. As Aaron Friedberg commented, the East Asian future looks more like Europe's past than its present. But it also looks like Asia's past. Russian foreign policy, too, looks more like something from the nineteenth century. It is being driven by a typical, and typically Russian, blend of national resentment and ambition. A postmodern Russia simply seeking integration into the new European order, the Russia of Andrei Kozyrev, would not be troubled by the eastward enlargement of the EU and NATO, would not insist on predominant influence over its "near abroad," and would not use its natural resources as means of gaining geopolitical leverage and enhancing Russia 's international status in an attempt to regain the lost glories of the Soviet empire and Peter the Great. But Russia, like China and Japan, is moved by more traditional great-power considerations, including the pursuit of those valuable if intangible national interests: honor and respect. Although Russian leaders complain about threats to their security from NATO and the United States, the Russian sense of insecurity has more to do with resentment and national identity than with plausible external military threats. 16 Russia's complaint today is not with this or that weapons system. It is the entire post-Cold War settlement of the 1990s that Russia resents and wants to revise. But that does not make insecurity less a factor in Russia 's relations with the world; indeed, it makes finding compromise with the Russians all the more difficult. One could add others to this list of great powers with traditional rather than postmodern aspirations. India 's regional ambitions are more muted, or are focused most intently on Pakistan, but it is clearly engaged in competition with China for dominance in the Indian Ocean and sees itself, correctly, as an emerging great power on the world scene. In the Middle East there is Iran, which mingles religious fervor with a historical sense of superiority and leadership in its region. 17 Its nuclear program is as much about the desire for regional hegemony as about defending Iranian territory from attack by the United States. Even the European Union, in its way, expresses a pan-European national ambition to play a significant role in the world, and it has become the vehicle for channeling German, French, and British ambitions in what Europeans regard as a safe supranational direction. Europeans seek honor and respect, too, but of a postmodern variety. The honor they seek is to occupy the moral high ground in the world, to exercise moral authority, to wield political and economic influence as an antidote to militarism, to be the keeper of the global conscience, and to be recognized and admired by others for playing this role. Islam is not a nation, but many Muslims express a kind of religious nationalism, and the leaders of radical Islam, including al Qaeda, do seek to establish a theocratic nation or confederation of nations that would encompass a wide swath of the Middle East and beyond. Like national movements elsewhere, Islamists have a yearning for respect, including self-respect, and a desire for honor. Their national identity has been molded in defiance against stronger and often oppressive outside powers, and also by memories of ancient superiority over those same powers. China had its "century of humiliation." Islamists have more than a century of humiliation to look back on, a humiliation of which Israel has become the living symbol, which is partly why even Muslims who are neither radical nor fundamentalist proffer their sympathy and even their support to violent extremists who can turn the tables on the 
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dominant liberal West, and particularly on a dominant America which implanted and still feeds the Israeli cancer in their midst. Finally, there is the United States itself. As a matter of national policy stretching back across numerous administrations, Democratic and Republican, liberal and conservative, Americans have insisted on preserving regional predominance in East Asia; the Middle East; the Western Hemisphere; until recently, Europe; and now, increasingly, Central Asia. This was its goal after the Second World War, and since the end of the Cold War, beginning with the first Bush administration and continuing through the Clinton years, the United States did not retract but expanded its influence eastward across Europe and into the Middle East, Central Asia, and the Caucasus. Even as it maintains its position as the predominant global power, it is also engaged in hegemonic competitions in these regions with China in East and Central Asia, with Iran in the Middle East and Central Asia, and with Russia in Eastern Europe, Central Asia, and the Caucasus. The United States, too, is more of a traditional than a postmodern power, and though Americans are loath to acknowledge it, they generally prefer their global place as "No. 1" and are equally loath to relinquish it. Once having entered a region, whether for practical or idealistic reasons, they are remarkably slow to withdraw from it until they believe they have substantially transformed it in their own image. They profess indifference to the world and claim they just want to be left alone even as they seek daily to shape the behavior of billions of people around the globe. The jostling for status and influence among these ambitious nations and would-be nations is a second defining feature of the new post-Cold War international system. Nationalism in all its forms is back, if it ever went away, and so is international competition for power, influence, honor, and status. American predominance prevents these rivalries from intensifying -- its regional as well as its global predominance. Were the United States to diminish its influence in the regions where it is currently the strongest power, the other nations would settle disputes as great and lesser powers have done in the past: sometimes through diplomacy and accommodation but often through confrontation and wars of varying scope, intensity, and destructiveness. One novel aspect of such a multipolar world is that most of these powers would possess nuclear weapons. That could make wars between them less likely, or it could simply make them more catastrophic.
It is easy but also dangerous to underestimate the role the United States plays in providing a measure of stability in the world even as it also disrupts stability. For instance, the United States is the dominant naval power everywhere, such that other nations cannot compete with it even in their home waters. They either happily or grudgingly allow the United States Navy to be the guarantor of international waterways and trade routes, of international access to markets and raw materials such as oil. Even when the United States engages in a war, it is able to play its role as guardian of the waterways. In a more  genuinely multipolar world, however, it would not. Nations would compete for naval dominance at least in their own regions and possibly beyond. Conflict between nations would involve struggles on the oceans as well as on land. Armed embargos, of the kind used in World War i and other major conflicts, would disrupt trade flows in a way that is now impossible. Such order as exists in the world rests not merely on the goodwill of peoples but on a foundation provided by American power. Even the European Union, that great geopolitical miracle, owes its founding to American power, for without it the European nations after World War ii would never have felt secure enough to reintegrate Germany. Most Europeans recoil at the thought, but even today Europe 's stability depends on the guarantee, however distant and one hopes unnecessary, that the United States could step in to check any dangerous development on the continent. In a genuinely multipolar world, that would not be possible without renewing the danger of world war. People who believe greater equality among nations would be preferable to the present American predominance often succumb to a basic logical fallacy. They believe the order the world enjoys today exists independently of American power. They imagine that in a world where American power was diminished, the aspects of international order that they like would remain in place. But that 's not the way it works. International order does not rest on ideas and institutions. It is shaped by configurations of power. The international order we know today reflects the distribution of power in the world since World War ii, and especially since the end of the Cold War. A different configuration of power, a multipolar world in which the poles were Russia, China, the United States, India, and Europe, would produce its own kind of order, with different rules and norms reflecting the interests of the powerful states that would have a hand in shaping it. Would that international order be an improvement? Perhaps for Beijing and Moscow it would. But it is doubtful that it would suit the tastes of enlightenment liberals in the United States and Europe.

The current order, of course, is not only far from perfect but also offers no guarantee against major conflict among the world's great powers. Even under the umbrella of unipolarity, regional conflicts involving the large powers may erupt. War could erupt between China and Taiwan and draw in both the United States and Japan. War could erupt between Russia and Georgia, forcing the United States and its European allies to decide whether to intervene or suffer the consequences of a Russian victory. Conflict between India and Pakistan remains possible, as does conflict between Iran and Israel or other Middle Eastern states. These, too, could draw in other great powers, including the United 
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States. Such conflicts may be unavoidable no matter what policies the United States pursues. But they are more likely to erupt if the United States weakens or withdraws from its positions of regional dominance. This is especially true in East Asia, where most nations agree that a reliable American power has a stabilizing and pacific effect on the region. That is certainly the view of most of China 's neighbors. But even China, which seeks gradually to supplant the United States as the dominant power in the region, faces the dilemma that an American withdrawal could unleash an ambitious, independent, nationalist Japan. In Europe, too, the departure of the United States from the scene -- even if it remained the world's most powerful nation -- could be destabilizing. It could tempt Russia to an even more overbearing and potentially forceful approach to unruly nations on its periphery. Although some realist theorists seem to imagine that the disappearance of the Soviet Union put an end to the possibility of confrontation between Russia and the West, and therefore to the need for a permanent American role in Europe, history suggests that conflicts in Europe involving Russia are possible even without Soviet communism. If the United States withdrew from Europe -- if it adopted what some call a strategy of "offshore balancing" -- this could in time increase the likelihood of conflict involving Russia and its near neighbors, which could in turn draw the United States back in under unfavorable circumstances. It is also optimistic to imagine that a retrenchment of the American position in the Middle East and the assumption of a more passive, "offshore" role would lead to greater stability there. The vital interest the United States has in access to oil and the role it plays in keeping access open to other nations in Europe and Asia make it unlikely that American leaders could or would stand back and hope for the best while the powers in the region battle it out. Nor would a more "even-handed" policy toward Israel, which some see as the magic key to unlocking peace, stability, and comity in the Middle East, obviate the need to come to Israel 's aid if its security became threatened. That commitment, paired with the American commitment to protect strategic oil supplies for most of the world, practically ensures a heavy American military presence in the region, both on the seas and on the ground. The subtraction of American power from any region would not end conflict but would simply change the equation. In the Middle East, competition for influence among powers both inside and outside the region has raged for at least two centuries. The rise of Islamic fundamentalism doesn't change this. It only adds a new and more threatening dimension to the competition, which neither a sudden end to the conflict between Israel and the Palestinians nor an immediate American withdrawal from Iraq would change. The alternative to American predominance in the region is not balance and peace. It is further competition. The region and the states within it remain relatively weak. A diminution of American influence would not be followed by a diminution of other external influences. One could expect deeper involvement by both China and Russia, if only to secure their interests. 18 And one could also expect the more powerful states of the region, particularly Iran, to expand and fill the vacuum. It is doubtful that any American administration would voluntarily take actions that could shift the balance of power in the Middle East further toward Russia, China, or Iran. The world hasn 't changed that much. An American withdrawal from Iraq will not return things to "normal" or to a new kind of stability in the region. It will produce a new instability, one likely to draw the United States back in again. The alternative to American regional predominance in the Middle East and elsewhere is not a new regional stability. In an era of burgeoning nationalism, the future is likely to be one of intensified competition among nations and nationalist movements. Difficult as it may be to extend American predominance into the future, no one should imagine that a reduction of American power or a retraction of American influence and global involvement will provide an easier path.
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Finally, a human mission to Mars is uniquely key to restoring US science and technology leadership

Ehlmann, ’02 [Bethany L., Department of Earth & Planetary Sciences at Washington University; Jeeshan Chowdhury2, R. Eric Collins3, Brandon DeKock4, F. Douglas Grant5, Michael Hannon6, Stuart Ibsen7, Jessica Kinnevan8, Wendy Krauser9, Julie Litzenberger10, Timothy Marzullo11, Rebekah Shepard12  *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu) 2. School of Medicine, University of Alberta 3. School of Oceanography, University of Washington. 4. Department of Mechanical Engineering, University of Oklahoma 5. Department of Chemistry, University of Mississippi 6. Department of Mechanical Engineering, University of Notre Dame 7. Department of Biomedical Engineering, Johns Hopkins University 8. Department of Electrical Engineering, University of New Hampshire 9. Department of Biomedical Engineering, Mercer University 10. Department of Civil and Environmental Engineering, Tufts University 11. Department of Neuroscience, University of Michigan 12. Department of Geology, Oberlin College; Human to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet, Group report of the 2002 Astrobiology Academy; Summary prepared for the Missouri Space Grant Meeting, April 25-26, 2003. Full-text version can be found online at http://www-personal.umich.edu/~tmarzull/mars.html]

As the technological demands of the American lifestyle steadily increase, inspiration of the next generation of scientists and engineers becomes critical. A human mission to Mars has the unique ability to invigorate America’s future scientists and engineers. We are not proposing a program that will replace any of our nation’s educational programs but one that operates in tandem, adding an inspirational vision to supplement the efforts of teachers. 2.2 Boosting Economics: Human Exploration, Industry, and Commerce The health of a nation’s economy and its competitiveness internationally is in part a measure of national investment in research and development in science and engineering. Although the United States has maintained a strong, if not leading, market position in high technology since 1980, competitive pressures from a growing number of nations contributed to a decline in America’s global market share for aerospace. While U.S. share of the world aerospace market has dropped 15% since the 1980s, the Chinese have increased their world aerospace shipments by nearly 80% (NSF, 2000). The emergence of high technology industries in newly industrialized economies threatens the current U.S. economic predominance in these industries. NASA has devoted its facilities, labor force, and expertise to generating innovative technologies that overcome the challenges of space and then sharing mission technologies with the nation’s industries (NASA, 2001). These countless technologies have successfully contributed to the growth of the U.S. economy, e.g. satellite technology which today is an $85 billion industry that improves our daily lives through a myriad of communication, navigation, and weather forecasting services (Synthesis Group, 1991).

Inherency Extensions [1/4]
Obama is committed to going to Mars but funding is inadequate

Herath, 2011 [Anuradha, Astrobiology magazine; April 2011, Why Is It So Hard to Travel to Mars? http://www.space.com/11417-mars-missions-space-travel-challenges.html] 
In April of last year, President Barack Obama, speaking at a conference at NASA's Kennedy Space Center, reiterated America's commitment to sending a human to Mars. "By 2025, we expect new spacecraft designed for long journeys to allow us to begin the first-ever crewed missions beyond the moon into deep space," Obama said. "We'll start by sending astronauts to an asteroid for the first time in history. By the mid-2030s, I believe we can send humans to orbit Mars and return them safely to Earth. And a landing on Mars will follow. And I expect to be around to see it." Since then, however, NASA has been undergoing budget cuts that will have an impact on various programs, including those that deal with designing spacecraft for long-distance flights. "I do think NASA has decided to take a step back and look at a broad range of technology investments to enable future space exploration beyond our own Earth orbit," said Engelund. Some of those cuts will most likely make its way to the Mars program and determine if and when humans will be able to explore the Red Planet. "Unfortunately, development is closely tied to budget," said Ayanna Howard, an associate professor of electrical and computer engineering and the chair of the robotics doctoral program at the Georgia Institute of Technology. "If sufficient funding is made available, then scientists (and) engineers should be able to develop and integrate the required EDL components necessary for human Mars missions within the next 30 years. If not enough resources are allocated, this timeline might not be feasible." With a manned mission to Mars still requiring a great deal of research and investment, scientists and governments may have to consider alternate options if they want to see a human — from any country — land on Mars. "I think there's a real feeling that NASA can't afford to go it alone, and will look towards international partnerships and cooperation," Engelund said. "Personally I think there is tremendous potential to send humans to Mars — and what better way to do it than with a global campaign allowing many nations to work together?"
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Status quo space policies of Obama lack focus

Jackson, Columnist at Boston Globe, 2001 finalist for the Pulitzer Prize in commentary, June 4, 2011, [Derrick Z., “Space Travel can still inspire us”, http://articles.boston.com/2011-06-04/bostonglobe/29685677_1_space-exploration-international-space-station-manned-mission
I arose at 3:30 a.m. recently to watch the space shuttle Endeavor and the International Space Station follow each other across the sky. They rose up from one horizon and glowed as bright as Venus by the time they zoomed overhead. That glow recalled America’s manned space program as it once was. The outburst of energy that began with Mercury’s Shepard, Grissom and Glenn continued with Gemini’s Young, Cooper and Borman and peaked as Apollo’s Armstrong, Lovell and Aldrin reached the moon. But just as sure as Endeavor and the space station dimmed as they headed toward the opposite horizon, so did the space program. No matter how intricate and dangerous their tasks, shuttle space walkers shrank in the popular imagination to appliance-repair people. As inspiring it was to see the first women and people of color go into space, the country was literally stuck in orbit. As Endeavor and the space station disappeared from view, I wondered: Is our vision for space is also fading to black? “It is in the DNA of our great country to reach for the stars and explore,” declared Mark Kelly, the commander of the just-concluded Endeavor mission, the next-to-last for the shuttles. But President Obama nixed President Bush’s plan to return to the moon in 2015 or so, opting for a manned mission to a near-Earth asteroid and perhaps Mars over a longer term. In the meantime, missions to the space station would become commercial enterprises. Such plans are so vague that Neil Armstrong and other Apollo astronauts have been pleading with Congress and the public to return human space flight to the priority President Kennedy gave it 40 years ago. Apollo’s Gene Cernan has said that Obama’s current plan “presents no challenges, has no focus and is in fact a blueprint for a mission to nowhere.” What priority should we place on human space flight at this very moment? It is easy to argue that human space flight has to wait until we extricate ourselves from two wars and the worst economy since the Great Depression. Then again, you could say Apollo was badly needed proof Americans could do something right, amid the misery of Vietnam and the race riots in American cities. You could ask what business we have on Mars, when we have so fouled our home planet. Or you could say we have to get off this planet sometime in the next few billion years, so we better get cracking now. What is clear to me is that space exploration — probably just by robots in the short term, but certainly by humans in the long term — will play a critical psychic role in helping Americans look outward again. Whether it involves the courage of astronauts, the infinite artificial eye of Hubble or the marvelous mechanical Mars rovers, space exploration invokes a curiosity unlike anything on Earth. Since the moon landings, though, our curiosity has been directed elsewhere. We often hear that individual cellphones, personal computers and cars involve more computing power than the Apollo missions did. But for all that power, today’s gadgets often enable us to turn inward. We respond like shocked lab rats at every incoming text message, oblivious to the person sitting across the table. Drivers and pedestrians on cellphones are so lost in earthly space that laws are cropping up to get people to stop yakking and pay attention. The global connections we can make with our laptops have not kept us from becoming the fattest Americans in history, or from falling behind Asian and European countries in science education. In his man-on-the-moon speech, Kennedy said, “It will not be one man going to the moon … it will be an entire nation. For all of us must work to put him there.” As we used Apollo to respond to the Cold War, a clearly defined space program now, with exciting goals for astronauts as well as robotic probes, could help revive American scientific innovation - and just plain human curiosity. We need more than a Mars mission a quarter century or more from now to create a blueprint for a mission to somewhere.

Inherency Extensions [3/4]
Lack of meaning and purpose prevent human missions to Mars

Robinson, ’10 [Michael, Ph.D. at the University of Hartford in Connecticut; The Problem of Human Missions to Mars; Journal of Cosmology, 2010, Vol. 12, October-November; http://journalofcosmology.com/Mars134.html]

2. The Failure of Human Programs What explains the failure of human Mars programs? There are many answers. The lack of sustained commitment in the executive branch, the fickle nature of Congress, and the capricious interest of the public are routinely cited as causes. Yet this blame is misplaced. Lukewarm support for human spaceflight has been the rule rather than the exception over the past fifty years. As such, it should not be seen as the cause, but as the climate in which Mars programs must adapt to operate (Launius 2010). Instead, the key problem exists within the space community itself: a basic disagreement over the meaning and purpose of Mars exploration. While the compatibility of different visions of Mars – as a place of science and human exploration – is real, it is paper-thin. Consensus over aims is easy to attain when the basket of goals is broad; science, national prestige, and human progress are all popular motives for exploring Mars. Yet these goals routinely come into conflict. Expensive missions and tight federal budgets force choices over the goals of Mars exploration. While most members of the space community would embrace the set of goals as a whole, they tend to be committed to one goal far more strongly than the others. For example, many space scientists express frustration with human space flight, which they view as an expensive distraction from scientific exploration (Launius 2006, Lester 2010) Lower costs, improvements in computer design and miniaturization, and the proven durability of Martian probes have encouraged their faith in robotic science and made arguments for sending astronauts to Mars less compelling (American Physical Society 2004). By contrast, many supporters of human missions to Mars believe that the focus on science and robotic exploration has become too narrow, ignoring the deeper meanings of exploration, its capacity to inspire people today, and shape the societies of tomorrow.
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Going to Mars is a priority but funding is a big issue

Mann, 2011–science writer for Nature News (March 8, 2011, Adam, Nature Week, “ US Mars mission takes pole position,” http://www.nature.com/news/2011/110308/full/471146a.html)

A showdown over the course of Solar System exploration has ended with a qualified victory for Mars. NASA's planetary-science decadal survey, which sets mission priorities for 2013–22, firmly favours a mission to Mars over a rival one to Jupiter's icy moon Europa. But the decision marks the beginning of a much bigger battle: to secure the budget to lift the multibillion-dollar project off the survey's pages and into the heavens.   The decadal-survey committee's recommendations1, released on 7 March at the Lunar and Planetary Science Conference in Houston, Texas, relied partly on President Barack Obama's 2011 budget request, which projected that NASA's annual planetary-science funding would grow from its current allocation of $1.36 billion to more than $1.6 billion by 2015. But Obama's 2012 budget foresees that funding dropping to $1.2 billion in 2016. On 3 March, planetary-sciences division director James Green told the NASA Advisory Council's science committee that this would create indefinite delays for both the Mars and Europa missions.   "This creates a big gap between what the decadal survey is planning on and what is available," agrees Fran Bagenal, a planetary scientist at the University of Colorado, Boulder, and former chairwoman of an external NASA planetary-science advisory committee, who was not involved in creating the report. The details of the recommendation reflect the committee's attempts to navigate different budget scenarios and maintain a robust research agenda under cash-strapped conditions. "In prioritizing missions, the most important criterion was maximizing science bang per buck," says Steve Squyres, an astronomer at Cornell University in Ithaca, New York, and chairman of the decadal survey.   The top-ranked flagship mission, the Mars Astrobiology Explorer-Cacher (MAX-C), would use a rover to conduct in situ astrobiological experiments, and to collect and store samples for return to Earth. This mission would also deliver the ExoMars rover for the European Space Agency (ESA). "We are at the point in Solar System exploration where what we want to do is beyond the budget of a single nation," says Wendy Calvin, a geologist at the University of Nevada, Reno, and vice-chair of the decadal survey's Mars panel.   To allow room in the budget for other priorities, the report recommends that the mission should not fly in the next decade unless a billion dollars can be shaved off the estimated $3.5-billion cost to NASA.   The second-choice flagship mission will fly only if its costs can be cut, and if NASA gets a significant budget increase for planetary exploration. Indeed, it is excluded from the panel's 'cost-constrained' mission wish-list. The Jupiter Europa Orbiter (JEO) would map the Jovian moon to assess the extent of the ocean thought to lie beneath its icy surface — a possible habitat for life. But the mission's estimated price tag — $4.7 billion, adjusted to 2015 dollar values — shocked panel members. "There were a lot of gasps when we saw the bottom line," says Stephen Mackwell, director of the Lunar and Planetary Institute in Houston, Texas, and vice-chair of the inner-planet panel. The high price was a key factor in tipping the decision towards a Mars mission and significantly lengthens the odds against the Europa mission getting off the ground this decade. 
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The Aerospace industry is a key exporter in the US economy and supports over 1 million jobs

US Department of Commerce, 11 (June 21, 2011, “Aerospace Industry is Critical Contributor to U.S. Economy According to Obama Trade Official at Paris Air Show”, http://trade.gov/press/press-releases/2011/aerospace-industry-critical-contributor-to-us-economy-062111.asp)
“The U.S. aerospace industry is a strategic contributor to the economy, national security, and technological innovation of the United States,” Sánchez said. “The industry is key to achieving the President’s goals of doubling exports by the end of 2014 and contributed $78 billion in export sales to the U.S. economy in 2010.” During the U.S. Pavilion opening remarks, Sánchez noted that the aerospace sector in the United States supports more jobs through exports than any other industry. Sánchez witnessed a signing ceremony between Boeing and Aeroflot, Russia’s state-owned airline. Aeroflot has ordered eight 777s valued at $2.1 billion, and the sales will support approximately 14,000 jobs. “The 218 American companies represented in the U.S. International Pavilion demonstrate the innovation and hard work that make us leaders in this sector,” said Sánchez. “I am particularly pleased to see the incredible accomplishments of U.S. companies participating in the Alternative Aviation Fuels Showcase, which demonstrates our leadership in this important sector and shows that we are on the right path to achieving the clean energy future envisioned by President Obama.” The 2011 Paris Air Show is the world’s largest aerospace trade exhibition, and features 2,000 exhibitors, 340,000 visitors, and 200 international delegations. The U.S. aerospace industry ranks among the most competitive in the world, boasting a positive trade balance of $44.1 billion – the largest trade surplus of any U.S. manufacturing industry. It directly sustains about 430,000 jobs, and indirectly supports more than 700,000 additional jobs. Ninety-one percent of U.S. exporters of aerospace products are small and medium-sized firms. 

Aerospace Industry – Extensions (Impacts) [2/6]
Economic decline makes every impact inevitable

Silk, Professor of Economics at Pace University and Senior Research Fellow, 1993 (Leonard, Professor of Economics at Pace University and Senior Research Fellow at the Ralph Bunche Institute on the United Nations at the Graduate Center, City University of New York. "Dangers of slow growth," Foreign Affairs, Wntr v72 n1 p167(16).) 
In the absence of such shifts of human and capital resources to expanding civilian industries, there are strong economic pressures on arms-producing nations to maintain high levels of military production and to sell weapons, both conventional and dual-use nuclear technology, wherever buyers can be found. Without a revival of national economies and the global economy, the production and proliferation of weapons will continue, creating more Iraqs, Yugoslavias, Somalias and Cambodias - or worse. Like the Great Depression, the current economic slump has fanned the fires of nationalist, ethnic and religious hatred around the world. Economic hardship is not the only cause of these social and political pathologies, but it aggravates all of them, and in turn they feed back on economic development. They also undermine efforts to deal with such global problems as environmental pollution, the production and trafficking of drugs, crime, sickness, famine, AIDS and other plagues. Growth will not solve all those problems by itself But economic growth - and growth alone - creates the additional resources that make it possible to achieve such fundamental goals as higher living standards, national and collective security, a healthier environment, and more liberal and open economies and societies.
Economic declines makes war inevitable

Dan Smith, “Trends and Causes of Armed Conflict”  Berghof Research Center for Constructive Conflict Management - Edited version Aug 2004 (First launch Mar 2001) < http://www.berghof-handbook.net/documents/publications/smith_handbook.pdf>
Overall, however, economic conditions emerge as the most important explanatory factors. The key issue here is a low level of economic development (Hauge and Ellingsen 1998). This may be indicated by a low average Gross National Product per capita, by a disporportionately large agricultural sector, or by a country‘s economic vulnerability to shifts in world markets in commodities and capital (Avery and Rapkin 1986). Like Hauge and Ellingsen (1998), Auvinen (1997) identifies lack of democratic openings as an important secondary factor in addition to poor economic conditions. These findings are qualified by the arguments and evidence put forward by Collier (1999; see also Collier and Hoeffler 1999) that, even in poor societies, leaders are usually competing with one another for control of the available economic surplus, small as that may be. When the available surplus is small, as in poor societies or where there has been catastrophic slump, competition for it may be particularly intense, and a violent escalation will very likely result. The terrible violence in Liberia from 1989 to 1997, the war in Sierra Leone since 1991, decades of warfare in Angola and the cycles of massacre and brutality in Burundi and Rwanda are among the many examples highlighted by this approach. A very general conclusion from all this could be drawn as follows: • Poor economic conditions are the most important long-term causes of intra-state armed conflicts today; •Repressive political systems are also war-prone, especially in periods of transition; •Degradation of renewable resources (specifically soil erosion, deforestation and water scarcity) can also contribute significantly to the likelihood of violent conflict, but are in general not ascentral to the problem as political and economic determinants; •Ethnic diversity alone is not a cause of armed conflict, but parties to a conflict are often definedby their ethnic identities.
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Mars Exploration could redefine NASA, increase space backing, and put us on the offensive in becoming a “can do” world
Stratford, founder and executive director of MarsDrive, His writing is focused on human space exploration and Mars settlement issues, with a special focus on researching alternative Mars transport solutions, June 14, 2010, [Frank, “The true benefit of Mars exploration” http://www.thespacereview.com/article/1644/1]
Whenever I try to bring up the subject of humans going to Mars with someone who is not a space fan (that is, 99.9% of the rest of the world) I inevitably am met with an incredulous expression as they try to comprehend just what planet I am coming from. Maybe you have had a similar experience. Whenever Mars does make the news and this topic comes up I read in many blogs and opinion pieces how “insane” going to Mars is or how we have “too many problems on Earth” to worry about before we waste resources on such a foolish and pointless endeavor. “Let’s fix the earth first before we go messing up another planet,” they say. I normally try to counter such responses with the usual “there will always be problems on Earth” line and talk about the rewards of us meeting this challenge, and so on. But often before I even get to these points the conversation is over. But if you understand the society we live in today, these kinds of responses are normal and to be expected. A society that has “gone soft”—one that is risk avoiding, navel gazing, and focused more on the latest celebrity scandal—is not one where issues of this kind of seriousness will be considered. The most serious issues our society will discuss are focused on global warming or the injustices of poverty and, while these are important issues, they are not the only major issues, and in fact are not the main problem. The main problem with contemporary society is that we seem to have lost our ability to attack problems of any kind with any sense of order. Yes, there are isolated efforts going on here and there to address some of these larger issues, but with a myriad of political agendas and personalities to fight through, is it any wonder even the simplest problems never seem to make much progress? We all want to see interest rates lower, employment rates higher, and standards of living improving for everyone without destroying our environment in the process. We would all like to see corruption levels lower so progress can be made. But the reality is far from this. Our society is in decay. Yes, we have “advancing technology” but not to the degree it used to be. Much of the changes we see are mostly cosmetic or slight. I agree that we do need to fix the problems on Earth first, 100%. One of those problems is our inability to rise to any of the truly big challenges of our time. Yes, we do need solutions in so many areas, and yes, every century will present new problems for us to solve. So let’s do something about it. This is where sending humans to Mars comes in. While it is not the only solution out there to giving us back our “mojo” for problem solving as a society, it is a complex enough and spectacular enough challenge that if reached will help to bring back that old “can do” spirit which is so rare these days. The world will be able to look into the stars at night, point it out to their children and say. “We have people living on that world”. It will be a thing of wonder and amazement. Children will be inspired that they live in a world able to achieve such feats and will work to better educate themselves to be part of a bright future where all kinds of “new worlds” can be reached: a future where cancers are cured, where the environment is protected with pacts that actually work, a future where new financial systems are created for our poorest nations to rise up. A world where technology will once again make rapid and radical advances as ever greater numbers of youth begin to once again attack the challenges ahead of them, inspired by history making realities such as humans living on Mars. It’s true, we don’t and shouldn’t need to send humans to Mars to achieve any of these things. But in a world of armchair spectators, how can we effectively get a message across now? How can we begin to change the culture? We do this by tackling challenges that are outside of the political agendas of most, by focusing on areas that won’t raise too much opposition in society (like mishandling environmental issues). We have treaties that need to be created to make a better world, but this sort of need will always be there. It is our ability and speed at solving these problems now that will determine what kind of future we will be living in. Right now, everything takes way too long to happen, and by the time action is taken on any issue often it is too little too late. A “Humans to Mars” program can help greatly to change this paradigm. But when considering Mars, we do need to redefine some wrong assumptions too. This does not have to be a taxpayer funded expedition. This can be a private effort, if we focus on a development path that includes terrestrial applications as profit-generating sources of revenue at each step of the program. Often when exploration programs are created for space we will see some Earth-based spinoff technologies developed, but in our pursuit for Mars we need to change this focus. In the development of a Mars program we need to stipulate that every step must have Earth-based applications as an equal priority, so that in this way we can ensure that a Mars program for human exploration and settlement is going to have maximum benefit for all of us here on Earth, whether it is a private or government program. Sending humans to Mars can make a major contribution and become a spectacular focal point to changing the way our society handles challenges, and if 
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Stratford continues…

ever had we need to handle some challenges, that time is now. That is why when I hear the opposing arguments to humans to Mars now I can feel a great sense of urgency because by arguing that we should not go to Mars they are in effect enforcing a view that says, “we don’t need risky or costly challenges like this.” Is Mars irrelevant? Can we become a better society just by focusing all our efforts on solving Earth-based problems with Earth-based solutions? I don’t think we can. If we could there would be some evidence of this somewhere, but again, on all the truly big issues, progress is glacial. We need an inspired generation to take fast action on so many fronts, but so far, our generation is not inspired. We have instead grown cynical and soft. Sending humans to Mars is the wildcard our world needs to change us from a stagnating, inward-looking society into a problem solving, frontier-looking society. It can be done now, and humans can be on Mars within the next ten to fifteen years. We just have to make that decision to go. If we can do this with Mars, this will be the first step forward for our society becoming a “can do” world. Let’s take that step.
NASA is good – multiple reasons

Matzelle, IT Analyst (3/8/2010 “The Rewards of Space” http://www.marsdrive.com/NewsArticle/10-03-08/The_Rewards_of_Space.aspx)

I’ve been wanting to do this for a while… it’s just a partial list of technologies developed or spun off by NASA.  Most people really have no idea how huge of an impact NASA has had on our lives.  Satellites These are "obvious," but have you ever thought about how much they do for us?  They track the hole in the ozone layer, keep an eye on global warming, monitor global deforestation, watch for wildfires, track whale populations, radar map the entire planet, and much more.  Oh, yes-- they also do all that satellite TV, satellite radio, satellite communications, satellite imagery,  satellite weather forecasting, GPS, and such.  Energy Everyone is now beginning to understand how important it is to conserve energy and generate it cleanly, but NASA has been working on this for decades.  It’s infeasible to haul a bunch of fossil fuels into orbit to power a space station, so they’ve been coming up with better, cheaper, and more efficient ways of generating power.  From solar panels to alternative fuels,  flywheel energy storage (used in electric cars) to better batteries, NASA is way ahead of the game on this one.  They have also put an equal amount of focus on reducing the amount of energy needed to do things.  Low-energy microprocessors, energy saving air conditioners, super-efficient electric motors, and energy efficient computer monitors.  Medical Keeping people alive in space is far from easy.  To do so, NASA has invested in a lot of medical research, and it has paid off in many unexpected ways.  Ultrasound scanners, programmable pacemakers, portable X-rays, MRI scanners, breast cancer detection and non-surgical biopsy, in-ear thermometer, bone analyzers, voice-controlled wheelchairs, invisible braces, artificial hearts, surgical clean room apparel, and ocular screening for kids are just some of the medical technologies that have come out of NASA. Food and water When you pay a price for every pound of supplies you have to lift into space, you try to take Recycling as far as possible.  In manned spaceflight, that means recycling and purifying waste water, freeze-drying or vacuum-packing foods, and even recycling and filtering the very air we breathe.  NASA has been at the cutting edge of these technologies for decades, now viewed as keys to reducing the human “footprint” here on Earth.  NASA even developed the technology used in the portable heaters and coolers you can buy on the shelf today.  Electronics It may be true that the Hubble telescope runs on computers that went out of date almost 20 years ago, but that’s only because of the old saying “if it ain’t broke, don’t fix it.” NASA’s 
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Matzelle continues…
newest satellites, spacecraft, and ground stations are all on the cutting edge, and NASA continues to research new ways to push the boundaries even further.  They pioneered everything from virtual reality to your flat screen TV, they continue pushing to make computers smaller and faster, and they’ve pushed digital cameras to a whole new level. They’ve also written some pretty amazing software to help them run everything, and even that has been spun off. Their “Ground Processing Scheduling System,” for example, uses artificial intelligence to keep the Shuttle ground processing running smoothly, and the same software is used by  countless major companies around the world to manage their supply chains or other complex production processes.  Materials Materials research is the study of, well, materials.  It’s  extremely important, but it’s also very risky for a private company, because you really never know what you might come up with.  NASA can find a use for pretty much anything, and so they research all kinds of materials.  They pioneered carbon fiber composite, advanced plastics, aerogel (the world’s lightest solid), advanced lubricants, alternative fuels, and many different optical coatings (anti-fog, anti-glare, auto-tinting, scratch resistance), just to name a few.  Modern athletic shoes use materials designed for the Apollo moon boots, and if you add NASA aerodynamics to NASA materials, you get better golf balls AND better golf clubs.  Safety Since space is such a dangerous place, it stands to reason NASA has researched a lot of safety technologies.  A few would be shock absorbing helmets, smoke and flame detectors, fire resistant materials, firefighter oxygen tanks and radios, radiation detectors and insulation, pollution measurement and control, air purification, emergency response robots, personal alarm systems and lightning detectors, the Jaws of Life, self-righting life rafts, Doppler radar, corrosion protection coatings, protective clothing and robotic hands.  Manufacturing Last but not least, much of NASA’s research has been used to make other things better or cheaper or simply possible.  Many breakthroughs are used in modern manufacturing: automated welding systems, microlasers, magnetic bearings and magnetic liquids, engine lubricants, interactive computer training, high-pressure waterstripping, telemetry systems, the advanced welding torch, self-locking fasteners, cordless tools, joystick controllers, and new engine/auto/aircraft design.  Like you, I don't think about those things every day, but suffice it to say, many of the non-NASA spin-off products today we take for granted wouldn’t be available without them.  So those are just a few (a very few, really) of the things we have to thank NASA for.  I don’t know about you, but I see a LOT on that list that I wouldn’t want to have to live without, I see a few things on that list that I’d like to see developed further, and I’m certain that there are many more things NASA will discover in the future that will make our lives even better.
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Colonizing Mars key to renewing the US space industry

Aldrin 09–Apollo 11 astronaut (July 16, 2009, Buzz, The Washington Post, “Time to Boldly Go Once More” http://www.washingtonpost.com/wp-dyn/content/article/2009/07/15/AR2009071502940_pf.html) 

Mobilizing the space program to focus on a human colony on Mars while at the same time helping our international partners explore the moon on their own would galvanize public support for space exploration and provide a cause to inspire America's young students. Mars exploration would renew our space industry by opening up technology development to all players, not just the traditional big aerospace contractors. If we avoided the pitfall of aiming solely for the moon, we could be on Mars by the 60th anniversary year of our Apollo 11 flight. Much has been said recently about the Vision for Space Exploration and the future of the international space station. As we all reflect upon our historic lunar journey and the future of the space program, I challenge America's leaders to think boldly and look beyond the moon. Yes, my vision of "Mars for America" requires bold thinking. But as my friend and Gemini crewmate Jim Lovell has noted, our Apollo days were a time when we did bold things in space to achieve leadership. It is time we were bold again in space.

Science Leadership/Competitiveness – Uniqueness [1/6]
Scientific leadership of the US is eroding
Towsend, Kerrick and Turpen 9 [Frances Fragos Townsend, Co-Chair, Former Assistant to President Bush for Homeland Security and Counterterrorism,  Lt. Gen. (Ret.) Donald Kerrick, Co-Chair Former Deputy National Security Advisor to President Clinton,   Elizabeth Turpen, Ph.D., Project Director, Senior Associate, The Henry L. Stimson Center and Task Force “Leveraging Science for Security: A Strategy for the Nuclear Weapons Laboratories in the 21st Century” Stimson Center: March 2009]
The United States is quickly losing its leadership position in science and technology (S&T). We are seeing this in our schools, our research institutes, in the intelligence community, and in our National Laboratories.* Thus, it is imperative that a set of new and strategic grand challenges be identified and pursued to re-establish and assure the nation's global S&T leadership in the 21st century. In addition, turning the tide to address this crisis will require formidable leadership in key Cabinet and White House positions and steadfast emphasis on science as a catalyst to the economic recovery, competitiveness, and security. Most importantly, the new administration must devise a national S&T strategy that brings all of the nation’s laboratories together in collaboration with industry and academe to tackle the nation's dominant challenges, particularly those pertinent to national security.

American students are lagging behind the rest of the world in science 
Paulson, 10 (December 7, 2010, Amanda, Staff Writer, The Christian Science Monitor, “US students halt academic 'free-fall,' but still lag in global testing”, http://www.csmonitor.com/USA/Education/2010/1207/US-students-halt-academic-free-fall-but-still-lag-in-global-testing)
American students made modest gains in science and math, but still lag significantly behind their counterparts around the world. The latest results from the Programme for International Student Assessment (PISA) released Tuesday by the Organisation for Economic Cooperation and Development (OECD) show Asian students – particularly those from China, who participated in the exam for the first time in 2009 – at the top of the pack, with the United States generally in the middle or, in math, toward the bottom.

Science Leadership/Competitiveness – Uniqueness [2/6]
Despite NASA’s commitment to inspiring future scientists, America lags behind the world in science and is on the brink of shortages in the natural sciences and engineering

Ehlmann, ’02 [Bethany L., Department of Earth & Planetary Sciences at Washington University; Jeeshan Chowdhury2, R. Eric Collins3, Brandon DeKock4, F. Douglas Grant5, Michael Hannon6, Stuart Ibsen7, Jessica Kinnevan8, Wendy Krauser9, Julie Litzenberger10, Timothy Marzullo11, Rebekah Shepard12  *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu) 2. School of Medicine, University of Alberta 3. School of Oceanography, University of Washington. 4. Department of Mechanical Engineering, University of Oklahoma 5. Department of Chemistry, University of Mississippi 6. Department of Mechanical Engineering, University of Notre Dame 7. Department of Biomedical Engineering, Johns Hopkins University 8. Department of Electrical Engineering, University of New Hampshire 9. Department of Biomedical Engineering, Mercer University 10. Department of Civil and Environmental Engineering, Tufts University 11. Department of Neuroscience, University of Michigan 12. Department of Geology, Oberlin College; Human to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet, Group report of the 2002 Astrobiology Academy; Summary prepared for the Missouri Space Grant Meeting, April 25-26, 2003. Full-text version can be found online at http://www-personal.umich.edu/~tmarzull/mars.html]

2.1 Addressing the Brain Drain: Inspiration to Young Scientists and Engineers Educating and inspiring America’s youth has long been a priority of the space program. “To inspire the next generation of human explorers” (NASA Mission, 2002) is the most compelling reason for the United States to support a human mission to Mars. The United States counts on advanced technology for economic stability and national security, which in turn depends on the ability of American universities to supply the science and engineering workforce. NASA has been a key to fostering this base since its inception, but America is now on the verge of a major shortage of Americans in the natural sciences and engineering. The Bureau of Labor predicts a 20% employment increase in engineering and a 15% increase in the physical sciences in the next 10 years, but as the Hart-Rudman Commission report states simply “U.S. need for the highest quality human capital in science, mathematics, and engineering is not being met” (NSF, 2002). In physics and advanced mathematics, American seniors score significantly below the international average on tests. While this is usually attributed to problems within the schools themselves, a general disinterest in math and science also contributes to American high school students’ poor performance. The trend continues at the undergraduate level. Comparing degrees granted between 1975 and 1999, the United States has a poor percentage increase compared to other nations. This decline is also reflected in the downward trend of the U.S. relative to other nations in science and engineering degrees granted per capita to 24 year olds (NSF, 2002). At the graduate level, the problem continues. Figure 1a highlights the rapid increase in Asia and Europe’s granting of doctoral degrees in natural sciences and engineering compared to our own. Additionally, within U.S. universities, 25% of graduate students in the sciences and nearly 40% of the graduate students in engineering, mathematics, and computer science are foreign-born (NSF, 2002). Based on this data, we see the decreasing production of U.S. scientists and engineers is not a global trend, but an American problem.
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Loss of Science leadership hurts the economy and national security

Towsend et al, 9 [Frances Fragos Townsend, Co-Chair, Former Assistant to President Bush for Homeland Security and Counterterrorism, Lt. Gen. (Ret.) Donald Kerrick, Co-Chair Former Deputy National Security Advisor to President Clinton, Elizabeth Turpen, Ph.D., Project Director, Senior Associate, The Henry L. Stimson Center and Task Force “Leveraging Science for Security: A Strategy for the Nuclear Weapons Laboratories in the 21st Century” Stimson Center: March 2009]
Our nation is witnessing a precipitous decline in global science and technology (S&T) leadership. The steady erosion of our worldwide innovation dominance permeates many facets of our nation’s economic competitiveness, and, indeed, our national security. One specific reflection of this trend can be seen in the aging of the S&T expertise and thinning of capabilities at our nation’s nuclear weapons Laboratories. A strategic set of new and grand challenges must be identified and pursued to re-establish and assure the nation’s global S&T leadership in the 21st century. An important starting point in arresting and reversing this crisis will be the redeployment of the multidisciplinary competencies at our nation’s nuclear weapons Laboratories to address an array of 21st century national security challenges.

S&T competitiveness is the vital internal link to the economy-it gives the U.S. an exporting edge
Freeman, 2006 [Richard, Does Globalization of the Scientific/Engineering Workforce Threaten U.S. Economic Leadership?, Innovation Policy and the Economy, Vol. 6]
Leadership in science and technology gives the U.S. its comparative advantage in the global economy. U.S. exports are disproportionately from sectors that rely extensively on scientific and engineering workers and that embody the newest technologies. In 2003, with a massive national trade deficit, the smallest deficit relative to output was in high technology industries. Aggregate measures of scientific and technological prowess place the U.S. at the top of global rankings.3 Trade aside, the U.S. is the leading capitalist economy because it applies new knowledge in more sectors than any other economy. Many companies on the technological frontier are American multinationals:  IBM, Microsoft, Intel, Dupont and so on. Analysts attribute the country's rapid productivity growth in the 1990s/2000s to the adaptation of new information and communication technologies to production.  Scientific and technological preeminence is also critical to the nation's defense, as evidenced by the employment of R&D scientists and engineers in defense related activities and in the technological dominance  of the U.S. military on battlefields. To be sure, other factors also contribute to U.S. economic leadership,4 but in a knowledge-based economy,  leadership in science and technology contributes substantially to economic success.

Science Leadership/Competitiveness – Key to Hegemony [4/6]
Science is crucial to American hegemony – history proves
Krige, 8- Professor in the School of History, Technology, and Society at the Georgia Institute of Technology (September 2008, John, American Hegemony and the Postwar Reconstruction of Science in Europe)
“The premise of this essay is that, given the basic inequality of resources [between the United States and Europe] after World War II, it would have been very difficult for any system of economic linkages or military alliance not to have generated an international structure analogous to empire. Hegemony was in the cards, which is not to say that Americans did not enjoy exercising it (once they had resolved to pay for it).”1 Thus wrote Harvard historian of political economy Charles Maier in the late 1980s. For historians of science and technology his premise is striking, as it reveals the gulf between what diplomatic and economic historians take for granted about the capacity and behavior of the United States to build a world order aligned with its interests and our approach to such an issue (when it occurs to historians of science at all).2 For there was not simply an imbalance in economic and military strength between the two sides of the Atlantic in 1945; there was also an imbalance in scientific and technological capability. The immense scientific and technological achievements in the United States during the war and the ongoing support for research in the country after 1945 contrasted sharply with the situation in postwar Europe. There, laboratories were ill-equipped, destroyed, pillaged, and (in the case of Germany) strictly controlled; researchers were poor, cold, hungry, and demoralized; and national governments had far more pressing concerns than scientific (and technological) reconstruction. The United States was not simply the mightiest economic and military power in 1945; it was also the mightiest scientific (and technological) power. Given the “basic inequality of resources” for science between the two sides of the Atlantic (and indeed globally), is it not to be expected that any system of U.S.-European scientific and technological linkages established after the war were also part and parcel of an “international structure analogous to empire”? Were those in the United States who wanted to “reconstruct” or “rehabilitate” European science not also engaged in the American hegemonic enterprise? Should historians of science not also take it for granted, as Maier did, that American hegemony structured the rebuilding of scientific capabilities and institutions in Western Europe, just as it did the economic and military spheres? In this book I argue that in science too an enfeebled Europe became enrolled in a hegemonic postwar American project— and tease out “the degree to which the U.S. ascendancy allowed scope for European autonomy.”
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Basic science provides the framework for hegemony

Krige, 8- Professor in the School of History, Technology, and Society at the Georgia Institute of Technology (September 2008, John, American Hegemony and the Postwar Reconstruction of Science in Europe)

This book is not simply about science and foreign policy, then, but about how science was embedded in, and instrumentalized for, the projection of American power in postwar continental Europe. More specifically, it is about how, in the first decade or two after 1945, the United States attempted to use its scientific and technological leadership, in conjunction with its economic, military, and industrial strength, to shape the research agendas, the institutions, and the allegiances of scientists in Western Europe in line with U.S. scientific, political, and ideological interests in the region.8 This chapter has two purposes. First, I introduce the notion of hegemony as used by economic and diplomatic historians to theorize U.S.European relations in the postwar era.9 Second, I suggest that basic science, or fundamental research, was the key node articulating American hegemony with the postwar reconstruction of science in Europe. The coupling of science and foreign policy was symptomatic of the new role that science, and basic science in particular, had in the postwar period, and of its presumed significance to economic growth, industrial strength, and national security.
Science R&D key to hegemony – Europe proves
Krige, 8- Professor in the School of History, Technology, and Society at the Georgia Institute of Technology (September 2008, John, American Hegemony and the Postwar Reconstruction of Science in Europe)

Hegemony is not a force that is deployed and that determines or dictates outcomes. The American empire, Maier reminds us, generally implied “power to” rather “power over.”36 Hegemony is a capacity, a state of being, a preponderance of power. It permits one, when one wishes, to intervene from a position of strength and to try to influence the course of events along lines of one’s choosing. It requires instruments to achieve its objectives and pressure points where they can be applied. Political support and scientific legitimation, supplemented by money for grants, fellowships, and training programs, were the main instruments used by the United States to reconfigure European science after the war. Basic research was the main pressure point to which they were applied.
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Competitiveness is the key internal link to hegemony-the U.S. is falling behind in innovation and research 

Dabney, 2010 [Michael, a former bioscience communicator at the University of California, San Diego, is a freelance writer based in Chula Vista, Calif., specializing in science and education; The Epoch Times, 15 August, U.S. Competitive Edge in Jeopardy, LexisNexis]

In his seminal 2002 best-seller “The Creative Class,” author Richard Florida had a thing or two to say about America’s diminishing leadership in innovation.   He wrote: “The United States appears to have thrown its gearshift into reverse. At all levels of government and even in the private sector, Americans have been cutting back crucial investments in creativity—in education, in research, in arts and culture—while pouring billions into low-return or no-return public projects like sports stadiums … If these trends continue, the U.S. may well squander its once-considerable lead.”  It is America’s declining hegemony in high-tech innovation and research that has got decision makers in the U.S.—from the Oval Office and the National Science Foundation in Washington to researchers, business leaders, and educators across the country—concerned.  “For more than half a century, the United States has led the world in scientific discovery and innovation. It has been a beacon, drawing the best scientists to its educational institutions, industries and laboratories from around the globe,” The Task Force on the Future of American Innovation wrote in the report “The Knowledge Economy: Is the United States Losing Its Competitive Edge?”  “However, in today’s rapidly evolving competitive world, the United States can no longer take its supremacy for granted. Nations from Europe to Eastern Asia are on a fast track to pass the United States in scientific excellence and technological innovation,” the report said.  Indeed, there are warnings on the horizon. Here are just some of them:  Fewer graduates in science and engineering: America’s educational system was once at the forefront of producing the best scientists and engineers; but today, undergraduate science and engineering degrees in the United States are being awarded less frequently than in other countries.   For example, according to the Council on Competitiveness, the ratio of first university degrees in natural sciences and engineering to the college-age population in the United States is only 5.7 degrees per 100. Some European countries, including Spain, Ireland, Sweden, the United Kingdom, France, and Finland, award between 8 and 13 degrees per 100. Japan awards 8 per 100, and Taiwan and South Korea each award about 11 per 100.  Stagnant growth: Although the United States remains a competitive leader in innovation, it has made the least progress of all developing nations in competiveness and innovation capacity over the last decade, according to a 2009 report by the Information Technology and Innovation Foundation titled “The Atlantic Century: Benchmarking EU & U.S. Innovation and Competitiveness.”  A fall from grace in key high-tech sectors: From 1998 to 2003, the balance of trade in the manufacture of aircraft—which for years was one of the strongest U.S. export sectors—fell from $39 billion to $24 billion, a loss of $15 billion, reflecting increased sales of foreign-made commercial aircraft to U.S. carriers. In areas of information technology, biotechnology, nanotechnology, and fusion energy science, the United States is also losing ground to Asia and some countries in the European Union (EU).   “‘Can America compete?’ is the nation’s new No. 1 anxiety, the topic of emotional debate,” wrote Fortune magazine’s Geoffrey Colvin. “We’re not building human capital the way we used to. Our primary and secondary schools are falling behind the rest of the world’s. Our universities are still excellent, but the foreign students who come to them are increasingly taking their educations back home. As other nations multiply their science and engineering graduates—building the foundation for economic progress—ours are declining, in part because those fields are seen as nerdish and simply uncool.”  To be sure, experts are quick to point out that despite these challenges, no one is saying that Americans can’t adapt and get back on track. The Task Force on the Future of American Innovation report stated: “The United States still leads the world in research and discovery, but our advantage is rapidly eroding, and our global competitors may soon overtake us.”   To remain competitive in the global arena, the task force said, the United States must redirect its attention to the factors that have driven American innovation for years: research (especially that which is funded through federal and private entities for science and engineering), education, the technical workforce, and economic growth.  Columbia University professor Dr. Jeffrey Sachs, cited in Colvin’s article, underscores this point. In a competitive global market, he said, it is science and technological breakthroughs that fundamentally influence economic development, and in an economy where technology leadership determines the winners, education trumps everything.   That’s a problem for America, Bill Gates told Fortune 
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magazine. He said while American fourth-graders are among the world’s best in math and science, by ninth grade they’ve fallen way behind. "This isn’t an accident or a flaw in the system; it is the system,” said Gates.  That is why America’s decline in producing top-notch scientists and engineers is such a serious concern, experts say. While America lags, “low-cost countries—not just China and India but also Mexico, Malaysia, Brazil, and others—are turning out large numbers of well-educated young people fully qualified to work in an information-based economy,” said Colvin.   For example, he said, China in 2005 produced about 3.3 million college graduates, India 3.1 million (the majority of them English-speaking), and the United States just 1.3 million. In engineering, China’s graduates numbered over 600,000, India’s 350,000 and the United States’ only about 70,000, making it highly probable that the United States may be required to outsource its research and development overseas eventually if this trend is not addressed.  “Americans who thought outsourcing only threatened factory workers and call-center operators are about to learn otherwise,” Colvin warned.  While many studies exploring the competitiveness of America in science and technology indicate that America still leads other countries in key areas of these fields, the 2009 report from the Information Technology and Innovation Foundation found cause for both the United States and the EU to be concerned in the face of increasing Asian competition.  The report evaluated and rated global innovation-based competitiveness in science and technology of 40 nations and regions (including the EU-10 and the EU-15) as they currently stand, and in terms of the progress they have made over the last decade.  In it, the United States was rated fourth place in global competitiveness among all nations, and the EU 18th place. However, the study found that the United States has made the least progress of the 40 nations and regions in improvement in international competitiveness and innovation capacity over the last decade, while China was rated first in this category.   The EU-15 region was found to have made more improvements over the last decade than the United States but slower than the overall average and, as a result, was ranked 29th among the 40 nations and regions.   “If the EU-15 region as a whole continues to improve at this faster rate than the United States, it would surpass the United States in innovation-based competitiveness by 2020,” the report said.  However, with the positive showing of Asian nations in the study, the report’s authors Robert Atkinson and Scott Andes wrote, “To find global leaders [in high tech], Asia is the place to look.”  The study’s findings also have significant implications for Europe and the United States, the authors said. First, the rise of global economic competition means that the United States and Europe need to think of themselves as a big state or a big nation, and proactively put in place national or continental economic development strategies.

***Competitiveness Impacts
Competitiveness is key to growth

Hindustan Times in ‘7 (1-17, L/N)
Pune, Jan 17 -- Stating that the country's growth in competitiveness is yet to pick up, President APJ Abdul Kalam on Wednesday called for improving competitiveness in the country's economy.  "Nations economic development is powered by competitiveness," Kalam said, adding, "In terms of Growth Competitive Index ranking Switzerland is ranked 1, Singapore is 5 US is ranked 6, Korea is 24, UAE is 32, India is 43 and China is 54. India's growth in competitiveness is yet to pick up".  He also gave a target that in the next decade India's position in the Growth Competitive Index must be within 10, and that for improving competitiveness, creative leadership is ultimately required.  "For success in all missions we need creative leaders. Creative leadership means exercising the vision to change the traditional role from the commander to the coach, manager to mentor, from director to delegate and from one who demands respect to one who facilitates self-respect," said Kalam during a symposium on International Automotive Technology.  Earlier in the day, in his speech at National Insurance Academy, Kalam also called for more competitiveness in the Insurance sector.  "Developed country has to market their products in a competitive way to different countries to remain as developed country. The developing country to get transformed into developed country; they too have to market their products to other countries in a competitive way. Indeed this dynamics of competitiveness in marketing of products by developing and developed countries is the law of development," said Kalam.  Stating that competitiveness has three dimensions: quality of the product, cost effectiveness and the supply of product in the market just in time, Kalam gave an example that Life insurance Company (LIC) had a monopoly in the life insurance business for a long time, but with the entry of private players, competition has come in a big way.

Competitiveness is key to business growth

Neelie Kroes in ‘5 (Neelie Kroes is the European Commissioner for Competition, “Competition in a globalized world”, 53rd Liberal International Congress Sofia, Bulgaria, Friday 13 May 2005, http://ec.europa.eu/comm/competition/speeches/text/sp2005_274_en.pdf)
In our current situation in the European Union, reverting to heavy-handed state intervention and protectionism would be a sure recipe for failure. On the contrary, open dynamic markets are the best means to promote successful enterprise, ensure long-term growth and raise the standards of living for everyone. Competition enhances growth in productivity and encourages companies to innovate. Competition makes companies strong and adaptable. And competition at home makes sure that businesses will also be able to successfully compete abroad.

***Hegemony Good Impacts – Solves War

Heg solves great power wars - it’s key to peace

Thayer, 07 – Associate Professor in the Department of Defense and Strategic Studies, Missouri State University (Bradley A., American Empire, Routledge, page 42)

Peace, like good health, is not often noticed, but certainly is missed when absent. Throughout history, peace and stability have been a major benefit of empires. In fact, pax Romana in Latin means the Roman peace, or the stabil-ity brought about by the Roman Empire. Rome’s power was so overwhelming that no one could challenge it successfully for hundreds of years. The result was stability within the Roman Empire. Where Rome conquered, peace, law, order, education, a common language, and much else followed. That was true of the British Empire (pax Britannica) too. 

So it is with the United States today. Peace and stability are major benefits of the American Empire. The fact that America is so powerful actually reduces the likelihood of major war. Scholars of international politics have found that the presence of a dominant state in international politics actually reduces the likelihood of war because weaker states, including even great powers, know that it is unlikely that they could challenge the dominant state and win. They may resort to other mechanisms or tactics to challenge the dominant coun-try, but are unlikely to do so directly. This means that there will be no wars between great powers. At least, not until a challenger (certainly China) thinks it can overthrow the dominant state (the United States). But there will be intense security competition—both China and the United States will watch each other closely, with their intelligence communities increasingly focused on each other, their diplomats striving to ensure that countries around the world do not align with the other, and their militaries seeing the other as their principal threat. This is not unusual in international politics but, in fact, is its “normal” condition. Americans may not pay much attention to it until a crisis occurs. But right now states are competing with one another. This is because international politics does not sleep; it never takes a rest.
Hegemonic decline ensures global instability and war

Thayer, 06 – Associate Professor in the Department of Defense and Strategic Studies, Missouri State University (Bradley A., “In Defense of Primacy,” National Interest, November/December, Lexis)

A grand strategy based on American primacy means ensuring the United States stays the world's number one power--the diplomatic, economic and military leader. Those arguing against primacy claim that the United States should retrench, either because the United States lacks the power to maintain its primacy and should withdraw from its global commitments, or because the maintenance of primacy will lead the United States into the trap of "imperial overstretch." In the previous issue of The National Interest, Christopher Layne warned of these dangers of primacy and called for retrenchment.1 Those arguing for a grand strategy of retrenchment are a diverse lot. They include isolationists, who want no foreign military commitments; selective engagers, who want U.S. military commitments to centers of economic might; and offshore balancers, who want a modified form of selective engagement that would have the United States abandon its landpower presence abroad in favor of relying on airpower and seapower to defend its interests. But retrenchment, in any of its guises, must be avoided. If the United States adopted such a strategy, it would be a profound strategic mistake that would lead to far greater instability and war in the world, imperil American security and deny the United States and its allies the benefits of primacy.
Hegemony impacts 
Hegemony is sustainable and solves global war – there is no alternative 

Robert Knowles (Assistant Professor – New York University School of Law) 2009 “american hegemony and the foreign affairs constitution” Arizona State Law Journal, Vol. 41 Lexis 

First, the "hybrid" hegemonic model assumes that the goal of U.S. foreign affairs should be the preservation of American hegemony, which is more stable, more peaceful, and better for America's security and prosperity, than the alternatives. If the United States were to withdraw from its global leadership role, no other nation would be capable of taking its place. 378 The result would be radical instability and a greater risk of major war. 379 In addition, the United States would no longer benefit from the public goods it had formerly produced; as the largest consumer, it would suffer the most. Second, the hegemonic model assumes that American hegemony is unusually stable and durable. 380 As noted above, other nations have many incentives to continue to tolerate the current order. 381 And although other nations or groups of nations - China, the European Union, and India are often mentioned - may eventually overtake the United States in certain areas, such as manufacturing, the U.S. will remain dominant in most measures of capability for decades. According to 2007 estimates, the U.S. economy was projected to be twice the size of China's in 2025. 382 The U.S. accounted for half of the world's military spending in 2007 and holds enormous advantages in defense technology that far outstrip would-be competitors. 383 Predictions of American decline are not new, and they have thus far proved premature. 384 

Hegemony Impacts – Air/Space Power
Heg key to air and space power

Thayer, 07 – Associate Professor in the Department of Defense and Strategic Studies, Missouri State University (Bradley A., American Empire, Routledge, page 16)
Fourth, as political scientist Barry Posen has argued, military power gives the United States control over the global “commons,” the command of the sea, air, and space, that allows it effectively to project its power far from its borders while denying those areas to other countries if it so chooses.22 That is significant because the sea lanes, airspace, and space act as a major force multiplier for the United States, allowing Washington to exploit better its own economic and military resources and those of its allies while at the same time hindering its enemies. For example, control of the world’s oceans provides the United States with the ability to move heavy forces to trouble spots such as the Persian Gulf or Korea and ensure that key resources, like oil, may travel to world markets. Com-mand of space gives the United States control of the ultimate “high ground.” The United States owns about half of the approximately three hundred active satellites in the Earth’s orbit. Its intelligence satellites allow it to spy on the rest of the world; its navigation satellites guide its forces; and its communications satellites give Washington the ability to command forces worldwide.

Air and space power solve multiple nuclear wars in Asia

Khalilzad and Lesser, 98 (Zalmay, Permanent United States Ambassador to the United Nations, Ian, Senior Transatlantic Fellow at the German Marshall Fund of the United States in Washington, “Sources of Conflict in the 21st Century,” http://www.rand.org/pubs/monograph_reports/MR897/MR897.chap3.pdf)

The first key implication derived from the analysis of trends in Asia suggests that American air and space power will continue to remain critical for conventional and unconventional deterrence in Asia. This argument is justified by the fact that several sub-regions of the continent still harbor the potential for full-scale conventional war. This potential is most conspicuously on the Korean peninsula and to a lesser degree, in South Asia, the Persian Gulf, and the South China Sea. In some of these areas such as Korea and the Persian Gulf, the United States has clear treaty obligations and therefore has pre-planned the use of air power should contingencies arise. U.S. Air Force assets could also be called upon for operations in some of these other areas. In almost all these cases, US airpower would be at the forefront of an American politico-military response because (a) of the vast distances on the Asian continent; (b) the diverse range of operational platforms available to the U.S. Air Force, a capability unmatched by any other country or service, (c) the possible unavailability of naval assets in close proximity, particularly in the context of surprise contingencies; and (d) the heavy payload that can be carried by U.S. Air Force platforms. These platforms can exploit speed, reach, and high operating tempos to sustain continual operations until the political objectives are secured. The entire range of warfighting capability—fighters, bombers, electronic warfare (EW), suppression of enemy air defense (SEAD), combat support platforms such as AWACS and J-STARS and tankers—are relevant in the Asia-Pacific region, because many of the regional contingencies will involve large, fairly modern, conventional forces, most of which are built around large land armies, as is the case in Korea, China-Taiwan, India-Pakistan and the Persian Gulf. In addition to conventional combat, the demands of unconventional deterrence will increasingly confront the U.S. Air Force in Asia. The Korean peninsula, China, and the Indian subcontinent are already arenas of WMD proliferation. While emergent nuclear capabilities continue to receive the most public attention, chemical and biological warfare threats will progressively become future problems. The delivery systems in the region are increasing in range and diversity. China already targets the continental United States with ballistic missiles. North Korea can threaten northeast Asia with existing Scud-class theater ballistic missiles. India will acquire the capability to produce ICBM-class delivery vehicles, and both China and India will acquire long-range cruise missiles during the time frames examined in this report. The second key implication derived from the analysis of trends in Asia suggests that air and space power will function as a vital rapid reaction force in a breaking crisis. Current guidance tasks the Air Force to prepare for two major regional conflicts that could break out in the Persian Gulf and on the Korean peninsula. In other areas of Asia, however, such as the Indian subcontinent, the South China Sea, Southeast Asia, and Myanmar, the United States has no treaty obligations requiring it to commit the use of its military forces. But as past experience has shown, American policymakers have regularly displayed the disconcerting habit of discovering strategic interests in parts of the world previously neglected after conflicts have already broken out. Mindful of this trend, it would behoove U.S. Air Force planners to prudently plan for regional contingencies in nontraditional areas of interest, because naval and air power will of necessity be the primary instruments constituting the American response. Such responses would be necessitated by three general classes of contingencies. The first involves the politico-military collapse of a key regional actor, as might occur in the case of North Korea, Myanmar, Indonesia, or Pakistan. The second involves acute politicalmilitary crises that have a potential for rapid escalation, as may occur in the Taiwan Strait, the Spratlys, the Indian subcontinent, or on the Korean peninsula. The third involves cases of prolonged domestic instability that may have either spillover or contagion effects, as in China, Indonesia, Myanmar, or North Korea.

Hegemony Impact – Terrorism
Heg solves nuclear terrorism, which causes US retaliation

Kagan, 07 – Senior Associate at the Carnegie Endowment for International Peace and Senior Transatlantic Fellow at the German Marshall Fund (Robert, “End of Dreams, Return of History,” Hoover Institution, No. 144, August/September, http://www.hoover.org/publications/policy-review/article/6136)

Throughout all these efforts, whose success is by no means guaranteed and certainly not any time soon, the United States and others will have to persist in fighting what is, in fact, quite accurately called “the war on terrorism.” Now and probably for the coming decades, organized terrorist groups will seek to strike at the United States, and at modernity itself, when and where they can. This war will not and cannot be the totality of America ’s worldwide strategy. It can be only a piece of it. But given the high stakes, it must be prosecuted ruthlessly, effectively, and for as long as the threat persists. This will sometimes require military interventions when, as in Afghanistan, states either cannot or will not deny the terrorists a base. That aspect of the “war on terror” is certainly not going away. One need only contemplate the American popular response should a terrorist group explode a nuclear weapon on American soil. No president of any party or ideological coloration will be able to resist the demands of the American people for retaliation and revenge, and not only against the terrorists but against any nation that aided or harbored them. Nor, one suspects, will the American people disapprove when a president takes preemptive action to forestall such a possibility — assuming the action is not bungled.

The United States will not have many eager partners in this fight. For although in the struggle between modernization and tradition, the United States, Russia, China, Europe, and the other great powers are roughly on the same side, the things that divide them from each other — the competing national ambitions and ideological differences — will inevitably blunt their ability or their willingness to cooperate in the military aspects of a fight against radical Islamic terrorism. Europeans have been and will continue to be less than enthusiastic about what they emphatically do not call “the war on terror.” And it will be tempting for Russian and Chinese leaders to enjoy the spectacle of the United States bogged down in a fight with al Qaeda and other violent Islamist groups in the Middle East, just as it is tempting to let American power in that region be checked by a nuclear-armed Iran. Unfortunately, the willingness of the autocrats in Moscow and Beijing to run interference for their fellow autocrats in Pyongyang, Tehran, and Khartoum increases the chance that the connection between terrorists and nuclear weapons will eventually be made.

The impact is extinction

Sid-Ahmed, 04 – Al-Ahram political analyst (Mohamed, “Extinction!,” Al Ahram Weekly, No. 705, August/September 1, http://weekly.ahram.org.eg/2004/705/op5.htm)

What would be the consequences of a nuclear attack by terrorists? Even if it fails, it would further exacerbate the negative features of the new and frightening world in which we are now living. Societies would close in on themselves, police measures would be stepped up at the expense of human rights, tensions between civilisations and religions would rise and ethnic conflicts would proliferate. It would also speed up the arms race and develop the awareness that a different type of world order is imperative if humankind is to survive.

But the still more critical scenario is if the attack succeeds. This could lead to a third world war, from which no one will emerge victorious. Unlike a conventional war which ends when one side triumphs over another, this war will be without winners and losers. When nuclear pollution infects the whole planet, we will all be losers.

Hegemony Sustainable

The US can continue its dominance well into the future

Thayer, 07 – Associate Professor in the Department of Defense and Strategic Studies, Missouri State University (Bradley A., American Empire, Routledge, page 12)
The United States has the ability to dominate the world because it has prodi-gious military capability, economic might, and soft power. The United States dominates the world today, but will it be able to do so in the future? The answer is yes, for the foreseeable future—the next thirty to forty years.17 Indeed, it may exist for much longer. I would not be surprised to see American dominance last much longer and, indeed, anticipate that it will. But there is simply too much uncertainty about events far in the future to make reliable predictions. In this section of the chapter, I explain why the United States has the abil-ity to dominate the world for the predictable future, if it has the will to do so. There are two critical questions that serve as the foundation for this debate: “Can America dominate international politics?” and “Should America domi-nate international politics?”

Heg sustainable – multiple reasons

Kagan, 07 – Senior Associate at the Carnegie Endowment for International Peace and Senior Transatlantic Fellow at the German Marshall Fund (Robert, “End of Dreams, Return of History,” Hoover Institution, No. 144, August/September, http://www.hoover.org/publications/policy-review/article/6136)

These American traditions, together with historical events beyond Americans’ control, have catapulted the United States to a position of pre-eminence in the world. Since the end of the Cold War and the emergence of this “unipolar” world, there has been much anticipation of the end of unipolarity and the rise of a multipolar world in which the United States is no longer the predominant power. Not only realist theorists but others both inside and outside the United States have long argued the theoretical and practical unsustainability, not to mention undesirability, of a world with only one superpower. Mainstream realist theory has assumed that other powers must inevitably band together to balance against the superpower. Others expected the post-Cold War era to be characterized by the primacy of geoeconomics over geopolitics and foresaw a multipolar world with the economic giants of Europe, India, Japan, and China rivaling the United States. Finally, in the wake of the Iraq War and with hostility to the United States, as measured in public opinion polls, apparently at an all-time high, there has been a widespread assumption that the American position in the world must finally be eroding.

Yet American predominance in the main categories of power persists as a key feature of the international system. The enormous and productive American economy remains at the center of the international economic system. American democratic principles are shared by over a hundred nations. The American military is not only the largest but the only one capable of projecting force into distant theaters. Chinese strategists, who spend a great deal of time thinking about these things, see the world not as multipolar but as characterized by “one superpower, many great powers,” and this configuration seems likely to persist into the future absent either a catastrophic blow to American power or a decision by the United States to diminish its power and international influence voluntarily. 11

**Get Off the Rock – Add On
We must get off the rock – solar expansion spells inevitable human extinction

Mitchell and Staretz 10 (Edgar D. Mitchell, Sc.D.1, Robert Staretz, M.S., October-November, 2010, Journal of Cosmology, http://journalofcosmology.com/Mars104.html. Mitchell is the Apollo 14 Lunar module pilot. Sixth person to walk on the Moon. DOA: 1/11/11 “Our Destiny – A Space Faring Civilization?”)
There are many other reasons to travel to other worlds and beyond besides the urge to explore the unknown. One is the obvious long term motivation to become an inter-stellar space faring civilization. At some point in the distant future we will have no choice but to leave our home world. Our sun, already a middle aged star, is powered by fusing hydrogen in the nuclear inferno at its core. As the remaining fuel is consumed, the sun will continue to expand in size and with it the intensity of the radiation increasing at the planets. Already the sun’s output is 15% greater than it was a few billion years ago and eventually it will destroy all life on the planet. The long term prognosis is that the sun will expand to such a large degree that in due course it will cause our oceans to boil away into the vacuum of space leaving an uninhabitable desert wasteland behind. 

And, human population growth makes extinction inevitable unless we got off the rock

Mitchell and Staretz 10 (Edgar D. Mitchell, Sc.D.1, Robert Staretz, M.S., October-November, 2010, Journal of Cosmology, http://journalofcosmology.com/Mars104.html. Mitchell is the Apollo 14 Lunar module pilot. Sixth person to walk on the Moon. DOA: 1/11/11 “Our Destiny – A Space Faring Civilization?”)
More immediate concerns for inter-planetary travel but perhaps less well known by most of humanity are the issues associated with insuring a sustainable future for our civilization. Much of our planet’s non-renewable resources such as ores and precious metals will not last forever especially with our already large and exponentially growing population. Mining and refining these ores in space for shipment to Earth will be necessary within short order if we are to maintain and broaden our current standard of living on the planet. Establishment of space colonies will also teach us much about sustainability issues and many will have direct applicability to the future of Earth. Until now our planet has had a thriving ecosystem because nature has long ago evolved and fine-tuned Earth’s biogeochemical processes to maintain its long term stability. That stability is now being threatened by our own doing. 

Get Off the Rock – Extensions
A mission to mars can be one-way and sets up future colonization, avoiding extinction
Makuch and Davies, 10 (October-November 2010, Dirk Schulze-Makuch, Associate professor at Washington State University, Paul Davies, Professor at Arizona State University, “To Boldy Go: A One-Way Human Mission to Mars”, the Journal of Cosmology, http://journalofcosmology.com/Mars108.html)
There are several reasons that motivate the establishment of a permanent Mars colony. We are a vulnerable species living in a part of the galaxy where cosmic events such as major asteroid and comet impacts and supernova explosions pose a significant threat to life on Earth, especially to human life. There are also more immediate threats to our culture, if not our survival as a species. These include global pandemics, nuclear or biological warfare, runaway global warming, sudden ecological collapse and supervolcanoes (Rees 2004). Thus, the colonization of other worlds is a must if the human species is to survive for the long term. The first potential colonization targets would be asteroids, the Moon and Mars. The Moon is the closest object and does provide some shelter (e.g., lava tube caves), but in all other respects falls short compared to the variety of resources available on Mars. The latter is true for asteroids as well. Mars is by far the most promising for sustained colonization and development, because it is similar in many respects to Earth and, crucially, possesses a moderate surface gravity, an atmosphere, abundant water and carbon dioxide, together with a range of essential minerals. Mars is our second closest planetary neighbor (after Venus) and a trip to Mars at the most favorable launch option takes about six months with current chemical rocket technology. 

Get Off the Rock – Extensions
Mars research now is critical to development and implementation later; we need to get off the rock inevitably

Kislyakov, RIA Novosti political commentator, Oct 13, 2008, [Andrei, “What will flight to Mars reveal”, http://www.marsdaily.com/reports/What_Will_Flight_To_Mars_Reveal_999.html]
Deep space exploration is becoming an ever bigger part of national space programs. Currently, missions to the Moon and Mars are considered feasible. The U.S. has announced preparation for another space probe launch to collect data from the Martian atmosphere, scheduled for 2013. In Russia, Martian exploration is confined to ground tests so far. The project Mars-500, aimed at determining the effect of a multi-month space flight of the crew, will be launched soon under the aegis of the Institute of Medical and Biological Problems (IMBP). Meanwhile, despite active preparation for long interplanetary voyages, the necessity of using manned vehicles for these expensive and dangerous enterprises is still undecided. Scientists and many other people have doubts. Apparently, the basic argument for manning long space flights is man himself, as life and society in general have evolved due to man's experiments and exploration which in turn reflect the processes of space exploration. Today there is no need to prove that the secrets of most life's basic building blocks are related to space. Revealing these secrets would enable us to simulate basic life processes, therefore granting us the key to the essence of birth, evolvement and death. Obviously, it is impossible to gain this knowledge without sending a human to space for long periods. Moreover, there are pragmatic reasons for manned interplanetary flights. All the Earth's resources have been calculated, enabling us to determine how long they will last. According to recent calculations, hydrocarbons will last for no more than 80 to 140 years. The idea of using Uranium as an extensive source of energy is also not very encouraging, as it will be quarried within a few decades. It's clear that soon we will have to leave Earth in search of other places to live. Manned missions to the Earth's closest neighbors, currently in preparation, shouldn't be regarded as purely scientific experiments. Such flights are part of a search for a way to provide life support in extraterrestrial space. This is the principle which guides Russian scientists, approaching the task of creating a new Life Support System (LSS) for interplanetary missions, including lunar and Martian bases. Participants of the international conference Life Support Systems as a Means of Human Exploration of Outer Space, held in late September at the Russian Academy of Sciences, mentioned the necessity of developing a conceptually new closed-cycle LSS for long-range space flights. Yury Sinyak, head of a department at the IMBP, says: "The primary task for interplanetary mission preparation is increasing the circularity of the LSS". This system will differ radically from the one installed on the ISS, which provides no complete substance cycle. Scientists say the development of an LSS capable of ensuring full regeneration of basic vital life elements will take at least 10 years. The main challenge is to ensure a continuous supply of oxygen, water and food, and bio-waste disposal. Development of a closed-cycle system, however, is only part of the major problem of life support in space. "A further development of manned space flight technology will require a full-featured living environment involving employment of planetary resources and including biological elements as part of an LSS," a report by Energia Corporation scientists says.
Get Off the Rock – Extensions
Mars colonization makes human life survivable; No philosophical objection supersedes survival
Stratford, founder and executive director of MarsDrive. His writing is focused on human space exploration and Mars settlement issues, with a special focus on researching alternative Mars transport solutions, December 21, 2009, [Frank, “Why should humans go to mars?”, http://www.thespacereview.com/article/1532/1]
Why should humans go to Mars? Many reasons for and against have been cited over the years, and many still struggle to see the relevance of this priority. It seems so far out, so detached from life on Earth, and in many ways it is. Mars is physically hundreds of millions of kilometers away. It is colder than the coldest environment on Earth and it has an atmosphere—or lack thereof—that would kill you within thirty seconds or do in a most unpleasant fashion. Compared to terrestrial destinations it loses hands down. However, we need to look at Mars in a different context. We don’t yet fully understand all the effects of microgravity but we do know that untreated or lacking countermeasures it can have serious health effects. We don’t know how much gravity is needed to avoid those problems: it’s possible the Moon’s gravity, one-sixth that of Earth, may be sufficient, but certainly Martian gravity, at one-third of Earth’s, should be no worse and may be much better. Mars also has readily available resources, including the most important: water, in relatively abundant amounts, compared to the Moon. Mars also has a roughly 24-hour day night cycle which is crucial for plant development. But in the end, why are we even considering such a journey? In a word: life. We want to go there to see if we can find evidence of life, a second genesis, and if we don’t find it, we want to establish new life on Mars—our own. Some say that the problems of Earth should be dealt with first, that we are too immature as a species and should wait a while until we “grow up”, but here is the thing: for the first time in history a species on Earth has the knowledge and technology to ensure its own survival by seeding life on new worlds. To ignore this opportunity for some philosophical nirvana to come first could be considered as irresponsible as our environmental abuses also. If there is a planetary crisis, such as the asteroid impact 65 million years ago that wiped out the dinosaurs, and we do nothing, then we will have lost it all. This is the broad-brush view of why we need to go to Mars, but on a more personal level, what drives people to want to go to such places, so far away, so hostile to life? For many enthusiasts it is an escape, a chance for a new start and the challenge of a lifetime. The reasons for going will be different depending on whom you talk to. They are the same reasons people on Earth moved to hostile and far away environments here. The difference is Mars is a whole other planet, not just a distant land. It can be seen as a challenge—an extreme challenge—and it is, so why go? It will test our knowledge, our resourcefulness, and the limits of our abilities in every way. It will be risky, and yes, people will die. But in today’s risk-averse world, the value of a challenge has been grossly underestimated. As people become more and more “stay at home” and turn to ever more push-button solutions, we are losing our survival instinct. Existing and living to simply relax at home where it is safe is not good for any of us in the end. Take the obesity epidemic an example: people are piling on the pounds, sitting around in front of the TV, and literally shortening their life spans while they do this. Exercise is the key to health and growth for bodies and minds, and this also applies to our society. Expansion to new frontiers should be seen as extremely valuable to us now. In a world that is struggling with political solutions to big problems like the environment, hunger, poverty, and disease, we need a challenge like Mars now more than ever. We need to “sharpen up”, so let’s do something worthy of the effort, and something with the payoff equal to the effort put in. Mars, however we get there—be it a direct path or via the Moon, and with government programs or through private commercial space development—should be in our sights, for it has the potential to change our world in ways that we dearly need now. 
Get Off the Rock – Extensions
It is try or die - Humanity is losing its survival instinct. Space Exploration the only way to solve

Stratford, founder and executive director of MarsDrive. His writing is focused on human space exploration and Mars settlement issues, with a special focus on researching alternative Mars transport solutions, December 21, 2009, [Frank, “Why should humans go to mars?”, http://www.thespacereview.com/article/1532/1]
Why should humans go to Mars? Many reasons for and against have been cited over the years, and many still struggle to see the relevance of this priority. It seems so far out, so detached from life on Earth, and in many ways it is. Mars is physically hundreds of millions of kilometers away. It is colder than the coldest environment on Earth and it has an atmosphere—or lack thereof—that would kill you within thirty seconds or do in a most unpleasant fashion. Compared to terrestrial destinations it loses hands down. However, we need to look at Mars in a different context. We don’t yet fully understand all the effects of microgravity but we do know that untreated or lacking countermeasures it can have serious health effects. We don’t know how much gravity is needed to avoid those problems: it’s possible the Moon’s gravity, one-sixth that of Earth, may be sufficient, but certainly Martian gravity, at one-third of Earth’s, should be no worse and may be much better. Mars also has readily available resources, including the most important: water, in relatively abundant amounts, compared to the Moon. Mars also has a roughly 24-hour day night cycle which is crucial for plant development. But in the end, why are we even considering such a journey? In a word: life. We want to go there to see if we can find evidence of life, a second genesis, and if we don’t find it, we want to establish new life on Mars—our own. Some say that the problems of Earth should be dealt with first, that we are too immature as a species and should wait a while until we “grow up”, but here is the thing: for the first time in history a species on Earth has the knowledge and technology to ensure its own survival by seeding life on new worlds. To ignore this opportunity for some philosophical nirvana to come first could be considered as irresponsible as our environmental abuses also. If there is a planetary crisis, such as the asteroid impact 65 million years ago that wiped out the dinosaurs, and we do nothing, then we will have lost it all. This is the broad-brush view of why we need to go to Mars, but on a more personal level, what drives people to want to go to such places, so far away, so hostile to life? For many enthusiasts it is an escape, a chance for a new start and the challenge of a lifetime. The reasons for going will be different depending on whom you talk to. They are the same reasons people on Earth moved to hostile and far away environments here. The difference is Mars is a whole other planet, not just a distant land. It can be seen as a challenge—an extreme challenge—and it is, so why go? It will test our knowledge, our resourcefulness, and the limits of our abilities in every way. It will be risky, and yes, people will die. But in today’s risk-averse world, the value of a challenge has been grossly underestimated. As people become more and more “stay at home” and turn to ever more push-button solutions, we are losing our survival instinct. Existing and living to simply relax at home where it is safe is not good for any of us in the end. Take the obesity epidemic an example: people are piling on the pounds, sitting around in front of the TV, and literally shortening their life spans while they do this. Exercise is the key to health and growth for bodies and minds, and this also applies to our society. Expansion to new frontiers should be seen as extremely valuable to us now. In a world that is struggling with political solutions to big problems like the environment, hunger, poverty, and disease, we need a challenge like Mars now more than ever. We need to “sharpen up”, so let’s do something worthy of the effort, and something with the payoff equal to the effort put in. Mars, however we get there—be it a direct path or via the Moon, and with government programs or through private commercial space development—should be in our sights, for it has the potential to change our world in ways that we dearly need now. 
Get Off the Rock – Extensions
Mars is the only way to ensure human extinction doesn’t happen

Kazan, Writer for Daily Galaxy, Feb 4 2010 [Casey, “Is Colonizing Mars an Imperative? Obama’s New Space Strategy Says ‘Y]
Hawking believes that traveling into space is the only way humans will be able to survive in the long-term. "Life on Earth," Hawking has said, "is at the ever-increasing risk of being wiped out by a disaster such as sudden global warming, nuclear war, a genetically engineered virus or other dangers ... I think the human race has no future if it doesn't go into space." 

Solvency Extensions – Science/Tech
NASA should adopt a human mission to Mars and that’s key to improving science and strengthening our nation

Ehlmann, ’02 [Bethany L., Department of Earth & Planetary Sciences at Washington University; Jeeshan Chowdhury2, R. Eric Collins3, Brandon DeKock4, F. Douglas Grant5, Michael Hannon6, Stuart Ibsen7, Jessica Kinnevan8, Wendy Krauser9, Julie Litzenberger10, Timothy Marzullo11, Rebekah Shepard12  *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu) 2. School of Medicine, University of Alberta 3. School of Oceanography, University of Washington. 4. Department of Mechanical Engineering, University of Oklahoma 5. Department of Chemistry, University of Mississippi 6. Department of Mechanical Engineering, University of Notre Dame 7. Department of Biomedical Engineering, Johns Hopkins University 8. Department of Electrical Engineering, University of New Hampshire 9. Department of Biomedical Engineering, Mercer University 10. Department of Civil and Environmental Engineering, Tufts University 11. Department of Neuroscience, University of Michigan 12. Department of Geology, Oberlin College; Human to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet, Group report of the 2002 Astrobiology Academy; Summary prepared for the Missouri Space Grant Meeting, April 25-26, 2003. Full-text version can be found online at http://www-personal.umich.edu/~tmarzull/mars.html]

1.0 Introduction In the past decade, we have monitored the Martian weather, constructed a geologic history, are presently characterizing the radiation, and most importantly, have learned that water ice is likely present underground (Boynton et al., 2002). Presently, NASA’s Mars exploration program includes orbiters, rovers, and in the distant future, a sample return mission. However, we propose a new direction for Mars exploration: preparation for a human mission. Even as machines become more autonomous and self-sustaining, a machine will not soon have the ability to behave as an innovative and adaptive scientist, quickly synthesizing information and shifting quickly from one pursuit to another (Dean, 1998). It is argued that machined missions are less expensive and are thus the preferred method of exploration, following the NASA’s former “faster, cheaper, and better” motto. However, if machined missions are subject to technical limitations and fail to inspire the next generation of scientists and engineers, then are they really the better method of exploration? The 2002 Astrobiology Academy proposes instead that NASA adopt a human mission to Mars as a clear and articulated goal of the agency. Since the 1960s, NASA’s paradigm has shifted from destination-focused missions, i.e. “We will put a man on the Moon,” to research-driven goals, including space-based monitoring of Earth and the study of life in extreme environments. The Astrobiology Academy advocates a return to a more mission-centric NASA, namely a human mission to Mars, driven by scientific objectives. By coupling science to a human Mars mission, the United States will create a program of exploration that excites the world and is an investment, not only in basic scientific knowledge, but also in strengthening our nation.

Solvency Extensions – Science/Tech
Human mission to Mars key to science and technology, innovations, and international relations

Ehlmann, ’02 [Bethany L., Department of Earth & Planetary Sciences at Washington University; Jeeshan Chowdhury2, R. Eric Collins3, Brandon DeKock4, F. Douglas Grant5, Michael Hannon6, Stuart Ibsen7, Jessica Kinnevan8, Wendy Krauser9, Julie Litzenberger10, Timothy Marzullo11, Rebekah Shepard12  *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu) 2. School of Medicine, University of Alberta 3. School of Oceanography, University of Washington. 4. Department of Mechanical Engineering, University of Oklahoma 5. Department of Chemistry, University of Mississippi 6. Department of Mechanical Engineering, University of Notre Dame 7. Department of Biomedical Engineering, Johns Hopkins University 8. Department of Electrical Engineering, University of New Hampshire 9. Department of Biomedical Engineering, Mercer University 10. Department of Civil and Environmental Engineering, Tufts University 11. Department of Neuroscience, University of Michigan 12. Department of Geology, Oberlin College; Human to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet, Group report of the 2002 Astrobiology Academy; Summary prepared for the Missouri Space Grant Meeting, April 25-26, 2003. Full-text version can be found online at http://www-personal.umich.edu/~tmarzull/mars.html]

4.0 Conclusions A human mission to Mars is technologically feasible, cost-effective, and safe for our astronauts. The scientific findings that would result are significant. However, far more compelling is the mission’s benefit to our future as a nation by generating innovative technologies, improving international relations, and inspiring the scientists and engineers of the next generation. We urge that NASA begin planning for a human landing on Mars within the next thirty years.

Mars exploration leads to advancement in science and education.
Lamb, Writer for Discovery News, May 4, 2010 [Robert, “Why Explore Mars”, http://news.discovery.com/space/why-explore-mars.html].
For Dr. Adrian Brown, a SETI planetary scientist searching for extraterrestrial intelligence, the most obvious benefit of Mars exploration is the advancement of science. "In trying to reach out to the next frontier, we always have to reach out to the limits of our technology," Brown says. "Just consider the Age of Discovery. We wouldn't have invented such precise timekeeping and navigational technology if we didn't need to in order to cross huge expanses of ocean to reach frontiers in Asia, Africa and the New World." In other words, to satisfy our human thirst for exploration, we'll have to push technology even further. In the same way that the 20th century space race gave us such innovations as long-distance telecommunications and water filters, the technologies we develop for Mars will affect life on Earth. "It's also a challenge that would encourage millions of young people to go into science and engineering," Zubrin says. "If they develop their minds and learn their science, they have the prospect of taking part in exploring and pioneering a new world. Society would benefit tremendously from that." 
Solvency Extensions – Science/Tech
A mission to Mars is uniquely key to restoring US science and technology leadership

Ehlmann, ’02 [Bethany L., Department of Earth & Planetary Sciences at Washington University; Jeeshan Chowdhury2, R. Eric Collins3, Brandon DeKock4, F. Douglas Grant5, Michael Hannon6, Stuart Ibsen7, Jessica Kinnevan8, Wendy Krauser9, Julie Litzenberger10, Timothy Marzullo11, Rebekah Shepard12  *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu) 2. School of Medicine, University of Alberta 3. School of Oceanography, University of Washington. 4. Department of Mechanical Engineering, University of Oklahoma 5. Department of Chemistry, University of Mississippi 6. Department of Mechanical Engineering, University of Notre Dame 7. Department of Biomedical Engineering, Johns Hopkins University 8. Department of Electrical Engineering, University of New Hampshire 9. Department of Biomedical Engineering, Mercer University 10. Department of Civil and Environmental Engineering, Tufts University 11. Department of Neuroscience, University of Michigan 12. Department of Geology, Oberlin College; Human to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet, Group report of the 2002 Astrobiology Academy; Summary prepared for the Missouri Space Grant Meeting, April 25-26, 2003. Full-text version can be found online at http://www-personal.umich.edu/~tmarzull/mars.html]

As the technological demands of the American lifestyle steadily increase, inspiration of the next generation of scientists and engineers becomes critical. A human mission to Mars has the unique ability to invigorate America’s future scientists and engineers. We are not proposing a program that will replace any of our nation’s educational programs but one that operates in tandem, adding an inspirational vision to supplement the efforts of teachers. 2.2 Boosting Economics: Human Exploration, Industry, and Commerce The health of a nation’s economy and its competitiveness internationally is in part a measure of national investment in research and development in science and engineering. Although the United States has maintained a strong, if not leading, market position in high technology since 1980, competitive pressures from a growing number of nations contributed to a decline in America’s global market share for aerospace. While U.S. share of the world aerospace market has dropped 15% since the 1980s, the Chinese have increased their world aerospace shipments by nearly 80% (NSF, 2000). The emergence of high technology industries in newly industrialized economies threatens the current U.S. economic predominance in these industries. NASA has devoted its facilities, labor force, and expertise to generating innovative technologies that overcome the challenges of space and then sharing mission technologies with the nation’s industries (NASA, 2001). These countless technologies have successfully contributed to the growth of the U.S. economy, e.g. satellite technology which today is an $85 billion industry that improves our daily lives through a myriad of communication, navigation, and weather forecasting services (Synthesis Group, 1991).

Solvency Extensions – Science/Tech
A human mission to Mars key to R&D of technology, innovation, and improved economy

Ehlmann, ’02 [Bethany L., Department of Earth & Planetary Sciences at Washington University; Jeeshan Chowdhury2, R. Eric Collins3, Brandon DeKock4, F. Douglas Grant5, Michael Hannon6, Stuart Ibsen7, Jessica Kinnevan8, Wendy Krauser9, Julie Litzenberger10, Timothy Marzullo11, Rebekah Shepard12  *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu) 2. School of Medicine, University of Alberta 3. School of Oceanography, University of Washington. 4. Department of Mechanical Engineering, University of Oklahoma 5. Department of Chemistry, University of Mississippi 6. Department of Mechanical Engineering, University of Notre Dame 7. Department of Biomedical Engineering, Johns Hopkins University 8. Department of Electrical Engineering, University of New Hampshire 9. Department of Biomedical Engineering, Mercer University 10. Department of Civil and Environmental Engineering, Tufts University 11. Department of Neuroscience, University of Michigan 12. Department of Geology, Oberlin College; Human to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet, Group report of the 2002 Astrobiology Academy; Summary prepared for the Missouri Space Grant Meeting, April 25-26, 2003. Full-text version can be found online at http://www-personal.umich.edu/~tmarzull/mars.html]

Table 1. Areas of technology development from a human Mars mission (IAA, 1993) 

	Challenge to Mars Mission 
	Technology Development 
	Terrestrial Applications 

	Harmful effects of microgravity and radiation on human health 
	Pharmacological and mechanical prevention treatments 
	Prevention, detection and treatment of illnesses ranging from osteoporosis to cancer. 

	Limited air, water, and food resources 
	Closed loop life-support systems 
	Conservation, recycling waste management 

	Limited Energy Supply 
	Alternative energy sources 

Low energy use technologies 
	Renewable efficient energy sources; energy conserving consumer products. 

	Human safety and health is threatened in space. 
	Automation and Robotics 
	Remote or automated robotics to reduce human risk in hazardous environments. 

	Hardware impaired by extreme conditions of space. 
	Extended life, low maintenance materials, hardware and systems 
	Stronger, smaller, more reliable products for consumers. 


Table 1 lists of areas of technological development that would result from a human Mars mission. A human Mars mission would direct and focus the resources and infrastructure of NASA into the research and development of these high technology industries and produce innovations that would gain U.S. market share, create new markets, use resources more productively, expand business, and create high-wage jobs (e.g. Aaron, 1988; NSF, 2000).

Solvency Extensions – Science/Tech
Plan inspires children to achieve be the next scientific achievers

Robert Zubrin, austronautlical engineer, PHd, President of the Mars Society, Journal of Cosmology, October-November 2010, Human Mars Exploration: The Time Is Now, http://journalofcosmology.com/Mars111.html, DOA: 1/11/11

Reason # 2: For the Challenge. Nations, like people, thrive on challenge and decay without it. The space program itself needs challenge. Consider: Between 1961 and 1973, under the impetus of the Moon race, NASA produced a rate of technological innovation several orders of magnitude greater than that it has shown since, for an average budget in real dollars virtually the same as that today ($19 billion in 2010 dollars). Why? Because it had a goal that made its reach exceed its grasp. It is not necessary to develop anything new if you are not doing anything new. Far from being a waste of money, forcing NASA to take on the challenge of Mars is the key to giving the nation a real technological return for its space dollar. A humans-to-Mars program would also be an challenge to adventure to every child in the country: "Learn your science and you can become part of pioneering a new world." There will be over 100 million kids in our nation's schools over the next ten years. If a Mars program were to inspire just an extra 1% of them to scientific educations, the net result would be 1 million more scientists, engineers, inventors, medical researchers and doctors, making innovations that create new industries, finding new medical cures, strengthening national defense, and increasing national income to an extent that dwarfs the expenditures of the Mars program.

Public interest in Science and is dwindling- Manned space missions are key 
Robinson, 7 – (Michael J., Longtime Researcher at the Pew Research Center, The Pew Research Center, “Two Decades of American News Preferences” http://pewresearch.org/assets/pdf/NewsInterest1986-2007.pdf)
Although the public has high regard for both science and technology, it cannot bring itself to pay close attention to news about either. Among the public, 19% followed stories about science and technology very closely. That number places Science and Technology at the top of the list of those categories that are “below-average,” and fifth from the bottom. The disjunction here is large. Earlier Pew surveys revealed that NASA’s successful man-on-the moon program was considered to be the nation’s greatest 20th Century achievement. But, other successful NASA programs rarely interest the general public. On average, unmanned explorations of Mars caused only 17% of the public to pay very close attention. Even the successful landing of the Mars rovers failed to raise great interest (19%). And the Hubble telescope appears to be more popular than interesting; its deployment into orbit in 1990 produced a middling index score of 24%.

***General Solvency – Manned Missions Good
New missions spark public interest and innovation
Karas, 10 – (November 17, 2010, Vice president and General Manager for human spaceflight at Lockheed Martin and the prime contractor for Orion, Science News, “Ushering a New Era of Human Space Exploration”, http://www.spacenews.com/commentaries/101115-ushering-new-era-human-space-exploration.html)
Exploration and discovery inherently entail reaching places that we have not yet explored, pushing the boundaries of our knowledge and experience. Exploration missions demand that we step outside our experience base and strive to do something that has never been done. This inevitably leads to technological innovation, to scientific discovery, and to public inspiration. Human space exploration means going beyond low Earth orbit, where we’ve confined ourselves for the last 38 years.  Exploration and discovery are exciting and stimulating, to the public as well as to the scientists and engineers who are involved. There are meaningful discoveries still to be made as we explore new destinations: asteroids, the Earth-Moon Lagrangian points, the moons of Mars, and Mars itself. Human missions to these destinations will spark an interest in careers in science, technology, engineering and math that can help the United States counter the overwhelming numerical disadvantage in college graduates in these disciplines compared with those in developing nations. 
Manned missions will reinvigorate US space leadership

Karas, 10 – (November 17, 2010, Vice president and General Manager for human spaceflight at Lockheed Martin and the prime contractor for Orion, Science News, “Ushering a New Era of Human Space Exploration”, http://www.spacenews.com/commentaries/101115-ushering-new-era-human-space-exploration.html)
Human exploration missions will require a sustained national commitment of manpower, technical expertise, industrial capital, political support and expenditures that only the United States can afford. This is what has made us the leader in space. Great nations become so by doing great things. Embarking upon a new era of human space exploration will reinvigorate U.S. leadership in space. An incremental, stepping-stone approach to human exploration of space is affordable and sustainable. 
***Mars Mission Good - Innovations

A mars mission causes innovation that directly improves terrestrial life

Rampelotto 2011 (January 2011, Pabulo Henrique Rampelotto, Department of Biology at the Federal University of Santa Maria in Brazil, “Why Send Humans to Mars? Looking Beyond Science”, the Journal of Cosmology)
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.
Going to mars will cause medical innovations

Rampelotto 2011 (January 2011, Pabulo Henrique Rampelotto, Department of Biology at the Federal University of Santa Maria in Brazil, “Why Send Humans to Mars? Looking Beyond Science”, the Journal of Cosmology)
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.
Mars Mission Good – Laundry List

Reasons for human exploration of Mars: scientific, limitations of robots, curiosity, and human survival.

Haldenwang, Bachelors’s Degree in Physics from Arizona State University and Ex-part time college instructor, June 2, 2008 [Jim, “The Human Exploration of Mars”, http://members.cox.net/jhaldenwang/mars.htm].

One reason to explore Mars is scientific. We can increase the store of human knowledge through the exploration of Mars. Consider, for example, one very important scientific question: How did life originate on Earth? In order to shed more light on this question, scientists can ask a related question: What is the probability of life originating in a particular planetary environment? Exploring Mars will provide much data that may eventually allow scientists to reasonably estimate this probability. Granted that there are valid scientific reasons for exploring Mars, the next question is: Why use humans? Why not rely on robots, which are much cheaper and safer? The answer is that robots have limits. Consider, for example, the task of searching for Martian fossils that may be four billion years old. The oldest fossils on Earth have been found by paleontologists in remote corners of the globe, after years of pain-staking effort. Had this task been left up to robots, it is unlikely that these fossils would have been found. Even the best of robots do not come close to matching the sophistication of human beings. This sophistication has been essential for making the most profound discoveries here on Earth. There are other reasons to explore Mars. According to President Bush, "The desire to explore and understand is part of our character [1]." The European Space Agency is also planning to send humans to Mars. According to their first planning document, "The desire to explore is a fundamental heritage of the European people [1]." However, ESA’s director of human spaceflight, Daniel Sacotte, recently stated: "The search for territory is basic for animals and for mankind. …let’s go for having the territory [1]." So, eventual colonization is another reason for the manned exploration of Mars. Indeed, the very long-term survival of the human species may depend upon having self-sustaining colonies on multiple worlds, as insurance against a planetary catastrophe such as a large asteroid impact or supervolcano eruption. According to the renowned astrophysicist Stephen Hawking, "It is important for the human race to spread out into space for the survival of the species. Life on Earth is at the ever-increasing risk of being wiped out by a disaster, such as sudden global warming, nuclear war, a genetically engineered virus or other dangers we have not yet thought of [11]."

Exploration Solvency
Mars Travel spurs a new age of space exploration and innovation, answers questions about extra-terrestrials, and increase education about our own planet, including climate control, which solves extinction

Stratford, CEO and founder of MarsDrive. His writing is focused on finding solutions to commercial space development with a special focus on how Mars can fit within this context, October 4th, 2010, [Frank, “The relevance of Mars”, http://www.thespacereview.com/article/1705/1]
Sending people to Mars some time in the future may seem today like a science fiction dream, and in many respects it is. However, if this project is to become reality, the most pressing questions we need to answer today are these: Why go? How to go? How to pay for it? This sort of program needs to be clearly defined and given a correct context as a priority in today’s world, something that has never really happened to date with Mars programs. Often we hear comments like “It’s too soon” or “The money could be better spent here on Earth” or “There are higher priorities to focus on” when debating this topic. So let’s begin with some clarity on this topic. First, human missions to Mars, at least initially, are and always have been focused heavily on scientific exploration. This includes the search for evidence of life as well as the search for liquid water, mineralogy mapping expeditions, resource collection, comparative planetology, and more. Being so far from Earth, resources are literally a life-and-death issue for human missions to Mars and thus their availability needs to be established very early. These are fairly straightforward reasons for going, both practical and understandable. First and foremost is the search for life. Finding evidence of extraterrestrial life on Mars would forever change our world in some very profound ways For many scientists Mars represents the most viable candidate for in-depth human exploration of another planetary body beyond our own Moon. Its atmosphere, while frigid and deadly, is still worlds apart from fiery Venus or the icy bodies in the outer solar system. Water and thus oxygen can be extracted from the atmosphere of Mars, and we know ice also exists just below the surface. So the context of “why” Mars is important in 2010 is as an exploration frontier serving a wide range of scientific fields. Besides our own Moon, it is the planet we have sent the most probes to over the last 48 years. It is in this context of exploration that we need to judge how big a priority Mars is and, compared to other destinations in the solar system, if Mars is the target most within reach at this time and the one which represents the most value for dollars spent. Answering the question of life on other planets is the driving force behind Mars exploration and always was. However, just how important is this question? Much like archaeology uncovering evidence of a lost civilization, the lessons that would come from finding life on Mars cannot be understated. First, we would know that life exists in other places in the universe, a fact that might pose an interesting challenge to advocates of intelligent design or creationism. Second, such a discovery would spur a new age of space exploration and innovation to discover what else is “out there”. Third, the existence or evidence of life on Mars would teach us about how life evolved in our own solar system and, perhaps, what lessons we can learn from climate change in this regard. Perhaps Mars had some single-celled organisms struggling to survive those first years of violent environmental changes but were wiped out by forces we are yet to understand? It would not be an understatement to say that on Mars, or other worlds, may lie the discovery which saves our own Earth from future extinction. Understanding Mars can also tell us many things about our own planet, from geology to climatology, with much greater accuracy than simply focusing on Earth can do. Understanding Mars can also teach us about the formation and structure of other worlds in our solar system. As an exploration target, Mars does retain a high position of importance for scientists of many disciplines. But if we take this question of human exploration of Mars out of this context, such programs do not make sense in a world reeling from one financial crisis to another. That is why whenever the topic of human Mars exploration is raised it is instantly opposed by a variety of critics. As government and private budgets tighten, exploration budgets are also squeezed hard, and it is often for the most challenging programs like humans to Mars that R&D dollars contract more quickly than in other, closer to home scientific priorities, such as ocean or atmospheric studies on Earth. There is also another context against which Mars exploration loses ground, and that is when it is placed against the development of cheap access to space. Mars exploration is often viewed as an expensive rival program that would, in the opinion of commercial space advocates, simply sidetrack the more important goal of developing cheap space access. However, this view is based on old assumptions that look backwards instead of forwards. The only off-world planetary body humans have explored is our Moon, and ever since that program human plans for Mars have suffered by being judged within the same parameters and constraints, good and bad points together. Many in the NewSpace community feel that a human Mars mission would just be another Apollo-style government program that spends billions on sending a select few to Mars with conventional rockets, return some rock samples, and be shut down as new administrations came and went. Cheap space access is the holy grail of all who are interested in space, including those who want to see human missions to Mars. But there are serious questions we need to find solutions for before this sort of R&D can succeed. Many NewSpace advocates think that some guy tinkering in his garage or market 
Exploration Solvency – 2’/ 
forces will provide the impetus to overcome the obstacles to low-cost space access. Yet, truly reusable space vehicles of low cost will require exotic technologies and materials not yet developed (or event not yet in development). Their research and development phase will be steep, and the dollars required will be massive. And, even if such vehicles enter service, they will create potential security issues as anyone could launch into space at any time. International security is not something that can be ignored in this context. Yes, there are many NewSpace companies on the rise with new and innovative ideas to space access, but in many cases their plans are barely beyond PowerPoint presentations. They are perhaps decades away from tests and real development paths. Successful spaceflight requires real hardware development, years of testing, and open-ended budgets. A Mars program, in this context has an edge: human exploration missions would come about in the context of multiple government agencies all spending decades and billions on sending probes to Mars. It is a program that could also be used to fund R&D of innovative space vehicle designs that would, in turn, lower space access costs. Politically it stands a much higher chance of being approved. Mars exploration is also often placed in rivalry to space solar power development, where the theory is that if we can invent some novel way of getting all the hardware required for solar power space stations cheaply, (or in as few launches as possible), that the massive energy market will justify the investment. This area is still very new, and in the end has created a false rivalry because its advocates look at humans to Mars in the old Apollo context, once again getting it wrong. It is not a question of Mars versus new space development, but how can such programs compliment cheap space access development? Getting the context right is crucial if we are to advance human exploration of Mars. But what about the cost of human Mars missions? The only way human missions to Mars will happen will be in the context of a program that has innovation as its core goal, and which finds a decent return on investment (ROI) for every step of the program. No government or private entity could justify this sort of program right now, so we either give up on the dream of Mars, or get pragmatic about it. The unique factors that influenced Apollo are long gone. Mars—or even future Moon exploration—will not happen today unless it makes sense financially, socially, politically, and environmentally. Why Mars? To explore, as one of the top 5 exploration goals of humanity in our time. How to go? Through a technological development path that requires benefits to industry and society at each step, not as a “spin off” or afterthought. How to pay? Through a fiscally responsible development path that requires benefits to industry and society at each step. In 2010 we do still conduct many “mega projects” (infrastructure), and no matter how far out they seem when started, they usually contain some clearly defined and relevant goal everyone can understand. Human exploration of Mars has to follow the same rules today. This is the new age and the new context. Mars can be achieved in our time, but it will take our brightest economists, scientists, lawyers, engineers, and industry titans working together with governments. This program must have at its very core the focus to create Earth-based technologies that benefit our society while furthering the goal of human exploration of Mars. If this can be achieved then Mars—and indeed all of space—will be opened to us.
Mars Mission Key to Deep Space 
A station on mars allows scientific discovery and deeper exploration into space
Makuch and Davies, 10 (October-November 2010, Dirk Schulze-Makuch, Associate professor at Washington State University, Paul Davies, Professor at Arizona State University, “To Boldy Go: A One-Way Human Mission to Mars”, the Journal of Cosmology, http://journalofcosmology.com/Mars108.html)
In addition to offering humanity a "lifeboat" in the event of a mega-catastrophe, a Mars colony is attractive for other reasons. Astrobiologists agree that there is a fair probability that Mars hosts, or once hosted, microbial life, perhaps deep beneath the surface (Lederberg and Sagan 1962; Levin 2010; Levin and Straat 1977, 1981; McKay and Stoker 1989; McKay et al. 1996; Baker et al. 2005; Schulze-Makuch et al. 2005, 2008, Darling and Schulze-Makuch 2010; Wierzchos et al. 2010; Mahaney and Dohm 2010). A scientific facility on Mars might therefore be a unique opportunity to study an alien life form and a second evolutionary record, and to develop novel biotechnology therefrom. At the very least, an intensive study of ancient and modern Mars will cast important light on the origin of life on Earth. Mars also conceals a wealth of geological and astronomical data that is almost impossible to access from Earth using robotic probes. A permanent human presence on Mars would open the way to comparative planetology on a scale unimagined by any former generation. In the fullness of time, a Mars base would offer a springboard for human/robotic exploration of the outer solar system and the asteroid belt. Finally, establishing a permanent multicultural and multinational human presence on another world would have major beneficial political and social implications for Earth, and serve as a strong unifying and uplifting theme for all humanity.

Colonizing Mars would provide humans a convenient supplies location when mining asteroids.

Zubrin, former Chairman of the National Space Society, President of the Mars Society, and author of The Case For Mars: The Plan to Settle the Red Planet and Why We Must., July/August 1996 [Robert, “The Case for Colonizing Mars”, http://www.nss.org/settlement/mars/zubrin-colonize.html].

Inventions produced as a matter of necessity by a practical intellectual culture stressed by frontier conditions can make Mars rich, but invention and direct export to Earth are not the only ways that Martians will be able to make a fortune. The other route is via trade to the asteroid belt, the band of small, mineral-rich bodies lying between the orbits of Mars and Jupiter. There are about 5,000 asteroids known today, of which about 98% are in the "Main Belt" lying between Mars and Jupiter, with an average distance from the Sun of about 2.7 astronomical units, or AU. (The Earth is 1.0 AU from the Sun.) Of the remaining two percent known as the near-Earth asteroids, about 90% orbit closer to Mars than to the Earth. Collectively, these asteroids represent an enormous stockpile of mineral wealth in the form of platinum group and other valuable metals. Miners operating among the asteroids will be unable to produce their necessary supplies locally. There will thus be a need to export food and other necessary goods from either Earth or Mars to the Main Belt. Mars has an overwhelming positional advantage as a location from which to conduct such trade.

Manned Mission Key to Colonization
Manned Mars exploration solves most issues we face on earth along with legitimizing colonial expansion

Stratford, founder and executive director of MarsDrive. His writing is focused on human space exploration and Mars settlement issues, with a special focus on researching alternative Mars transport solutions, December 21, 2009, [Frank, “Why should humans go to mars?”, http://www.thespacereview.com/article/1532/1]
Why should humans go to Mars? Many reasons for and against have been cited over the years, and many still struggle to see the relevance of this priority. It seems so far out, so detached from life on Earth, and in many ways it is. Mars is physically hundreds of millions of kilometers away. It is colder than the coldest environment on Earth and it has an atmosphere—or lack thereof—that would kill you within thirty seconds or do in a most unpleasant fashion. Compared to terrestrial destinations it loses hands down. However, we need to look at Mars in a different context. We don’t yet fully understand all the effects of microgravity but we do know that untreated or lacking countermeasures it can have serious health effects. We don’t know how much gravity is needed to avoid those problems: it’s possible the Moon’s gravity, one-sixth that of Earth, may be sufficient, but certainly Martian gravity, at one-third of Earth’s, should be no worse and may be much better. Mars also has readily available resources, including the most important: water, in relatively abundant amounts, compared to the Moon. Mars also has a roughly 24-hour day night cycle which is crucial for plant development. But in the end, why are we even considering such a journey? In a word: life. We want to go there to see if we can find evidence of life, a second genesis, and if we don’t find it, we want to establish new life on Mars—our own. Some say that the problems of Earth should be dealt with first, that we are too immature as a species and should wait a while until we “grow up”, but here is the thing: for the first time in history a species on Earth has the knowledge and technology to ensure its own survival by seeding life on new worlds. To ignore this opportunity for some philosophical nirvana to come first could be considered as irresponsible as our environmental abuses also. If there is a planetary crisis, such as the asteroid impact 65 million years ago that wiped out the dinosaurs, and we do nothing, then we will have lost it all. This is the broad-brush view of why we need to go to Mars, but on a more personal level, what drives people to want to go to such places, so far away, so hostile to life? For many enthusiasts it is an escape, a chance for a new start and the challenge of a lifetime. The reasons for going will be different depending on whom you talk to. They are the same reasons people on Earth moved to hostile and far away environments here. The difference is Mars is a whole other planet, not just a distant land. It can be seen as a challenge—an extreme challenge—and it is, so why go? It will test our knowledge, our resourcefulness, and the limits of our abilities in every way. It will be risky, and yes, people will die. But in today’s risk-averse world, the value of a challenge has been grossly underestimated. As people become more and more “stay at home” and turn to ever more push-button solutions, we are losing our survival instinct. Existing and living to simply relax at home where it is safe is not good for any of us in the end. Take the obesity epidemic an example: people are piling on the pounds, sitting around in front of the TV, and literally shortening their life spans while they do this. Exercise is the key to health and growth for bodies and minds, and this also applies to our society. Expansion to new frontiers should be seen as extremely valuable to us now. In a world that is struggling with political solutions to big problems like the environment, hunger, poverty, and disease, we need a challenge like Mars now more than ever. We need to “sharpen up”, so let’s do something worthy of the effort, and something with the payoff equal to the effort put in. Mars, however we get there—be it a direct path or via the Moon, and with government programs or through private commercial space development—should be in our sights, for it has the potential to change our world in ways that we dearly need now. 

Manned Mission Key to Colonization
A manned mars mission is the only way to colonize mars

Robert Zubrin, austronautlical engineer, PHd, President of the Mars Society, Journal of Cosmology, October-November 2010, Human Mars Exploration: The Time Is Now, http://journalofcosmology.com/Mars111.html, DOA: 1/11/11

Reason # 3: For the Future: Mars is not just a scientific curiosity, it is a world with a surface area equal to all the continents of Earth combined, possessing all the elements that are needed to support not only life, but technological civilization. As hostile as it may seem, the only thing standing between Mars and habitability is the need to develop a certain amount of Red Planet know-how. This can and will be done by those who go there first to explore.

Someone will colonize mars eventually- we can ensure our values survive there

Robert Zubrin, austronautlical engineer, PHd, President of the Mars Society, Journal of Cosmology, October-November 2010, Human Mars Exploration: The Time Is Now, http://journalofcosmology.com/Mars111.html, DOA: 1/11/11

Mars is the New World. Someday millions of people will live there. What language will they speak? What values and traditions will they cherish, to spread from there as humanity continues to move out into the solar system and beyond? When they look back on our time, will any of our other actions compare in value to what we do today to bring their society into being? Today, we have the opportunity to be the founders, the parents and shapers of a new and dynamic branch of the human family, and by so doing, put our stamp upon the future. It is a privilege not to be disdained lightly. 

A2: Colonize Moon First
The moon is a bad colony––it won’t inspire our youth, or build US leadership; the plan is key

Aldrin 09–Apollo 11 astronaut (July 16, 2009, Buzz, The Washington Post, “Time to Boldly Go Once More” http://www.washingtonpost.com/wp-dyn/content/article/2009/07/15/AR2009071502940_pf.html) 

For the past four years, NASA has been on a path to resume lunar exploration with people, duplicating (in a more complicated fashion) what Neil, Mike and our colleagues did four decades ago. But this approach -- called the "Vision for Space Exploration" -- is not visionary; nor will it ultimately be successful in restoring American space leadership. Like its Apollo predecessor, this plan will prove to be a dead end littered with broken spacecraft, broken dreams and broken policies. Instead, I propose a new Unified Space Vision, a plan to ensure American space leadership for the 21st century. It wouldn't require building new rockets from scratch, as current plans do, and it would make maximum use of the capabilities we have without breaking the bank. It is a reasonable and affordable plan -- if we again think in visionary terms. On television and in movies, "Star Trek" showed what could be achieved when we dared to "boldly go where no man has gone before." In real life, I've traveled that path, and I know that with the right goal and support from most Americans, we can boldly go, again. A race to the moon is a dead end. While the lunar surface can be used to develop advanced technologies, it is a poor location for homesteading. The moon is a lifeless, barren world, its stark desolation matched by its hostility to all living things. And replaying the glory days of Apollo will not advance the cause of American space leadership or inspire the support and enthusiasm of the public and the next generation of space explorers. Now, I am not suggesting that America abandon the moon entirely, only that it forgo a moon-focused race. As the moon should be for all mankind, we should return there as part of an internationally led coalition. Using the landers and heavy-lift boosters developed by our partners, we could test on the moon the tools and equipment that we will need for our ultimate destination: homesteading Mars by way of its moons. Let the lunar surface be the ultimate global commons while we focus on more distant and sustainable goals to revitalize our space program. Our next generation must think boldly in terms of a goal for the space program: Mars for America's future. I am not suggesting a few visits to plant flags and do photo ops but a journey to make the first homestead in space: an American colony on a new world.

A2 Moon First
Mars provides more resources than the moon.

Zubrin, former Chairman of the National Space Society, President of the Mars Society, and author of The Case For Mars: The Plan to Settle the Red Planet and Why We Must., July/August 1996 [Robert, “The Case for Colonizing Mars”, http://www.nss.org/settlement/mars/zubrin-colonize.html]

Among extraterrestrial bodies in our solar system, Mars is singular in that it possesses all the raw materials required to support not only life, but a new branch of human civilization. This uniqueness is illustrated most clearly if we contrast Mars with the Earth's Moon, the most frequently cited alternative location for extraterrestrial human colonization. In contrast to the Moon, Mars is rich in carbon, nitrogen, hydrogen and oxygen, all in biologically readily accessible forms such as c0arbon dioxide gas, nitrogen gas, and water ice and permafrost. Carbon, nitrogen, and hydrogen are only present on the Moon in parts per million quantities, much like gold in seawater. Oxygen is abundant on the Moon, but only in tightly bound oxides such as silicon dioxide (SiO2), ferrous oxide (Fe2O3), magnesium oxide (MgO), and aluminum oxide (Al2O3), which require very high energy processes to reduce. Current knowledge indicates that if Mars were smooth and all its ice and permafrost melted into liquid water, the entire planet would be covered with an ocean over 100 meters deep. This contrasts strongly with the Moon, which is so dry that if concrete were found there, Lunar colonists would mine it to get the water out. Thus, if plants could be grown in greenhouses on the Moon (an unlikely proposition, as we've seen) most of their biomass material would have to be imported. The Moon is also deficient in about half the metals of interest to industrial society (copper, for example), as well as many other elements of interest such as sulfur and phosphorus. Mars has every required element in abundance. Moreover, on Mars, as on Earth, hydrologic and volcanic processes have occurred that are likely to have consolidated various elements into local concentrations of high-grade mineral ore. Indeed, the geologic history of Mars has been compared to that of Africa, with very optimistic inferences as to its mineral wealth implied as a corollary. In contrast, the Moon has had virtually no history of water or volcanic action, with the result that it is basically composed of trash rocks with very little differentiation into ores that represent useful concentrations of anything interesting.

A2 Moon first
Mars is much more suited for solar panels than the moon.

Zubrin, former Chairman of the National Space Society, President of the Mars Society, and author of The Case For Mars: The Plan to Settle the Red Planet and Why We Must., July/August 1996 [Robert, “The Case for Colonizing Mars”, http://www.nss.org/settlement/mars/zubrin-colonize.html]

You can generate power on either the Moon or Mars with solar panels, and here the advantages of the Moon's clearer skies and closer proximity to the Sun than Mars roughly balances the disadvantage of large energy storage requirements created by the Moon's 28-day light-dark cycle. But if you wish to manufacture solar panels, so as to create a self-expanding power base, Mars holds an enormous advantage, as only Mars possesses the large supplies of carbon and hydrogen needed to produce the pure silicon required for producing photovoltaic panels and other electronics. In addition, Mars has the potential for wind-generated power while the Moon clearly does not. But both solar and wind offer relatively modest power potential — tens or at most hundreds of kilowatts here or there. To create a vibrant civilization you need a richer power base, and this Mars has both in the short and medium term in the form of its geothermal power resources, which offer potential for large numbers of locally created electricity generating stations in the 10 MW (10,000 kilowatt) class. In the long-term, Mars will enjoy a power-rich economy based upon exploitation of its large domestic resources of deuterium fuel for fusion reactors. Deuterium is five times more common on Mars than it is on Earth, and tens of thousands of times more common on Mars than on the Moon.

A2 Moon First
Mars is much more suited for growing crops than the moon.

Zubrin, former Chairman of the National Space Society, President of the Mars Society, and author of The Case For Mars: The Plan to Settle the Red Planet and Why We Must., July/August 1996 [Robert, “The Case for Colonizing Mars”, http://www.nss.org/settlement/mars/zubrin-colonize.html].

But the biggest problem with the Moon, as with all other airless planetary bodies and proposed artificial free-space colonies, is that sunlight is not available in a form useful for growing crops. A single acre of plants on Earth requires four megawatts of sunlight power, a square kilometer needs 1,000 MW. The entire world put together does not produce enough electrical power to illuminate the farms of the state of Rhode Island, that agricultural giant. Growing crops with electrically generated light is just economically hopeless. But you can't use natural sunlight on the Moon or any other airless body in space unless you put walls on the greenhouse thick enough to shield out solar flares, a requirement that enormously increases the expense of creating cropland. Even if you did that, it wouldn't do you any good on the Moon, because plants won't grow in a light/dark cycle lasting 28 days. But on Mars there is an atmosphere thick enough to protect crops grown on the surface from solar flare. Therefore, thin-walled inflatable plastic greenhouses protected by unpressurized UV-resistant hard-plastic shield domes can be used to rapidly create cropland on the surface. Even without the problems of solar flares and month-long diurnal cycle, such simple greenhouses would be impractical on the Moon as they would create unbearably high temperatures. On Mars, in contrast, the strong greenhouse effect created by such domes would be precisely what is necessary to produce a temperate climate inside. Such domes up to 50 meters in diameter are light enough to be transported from Earth initially, and later on they can be manufactured on Mars out of indigenous materials. Because all the resources to make plastics exist on Mars, networks of such 50- to 100-meter domes could be rapidly manufactured and deployed, opening up large areas of the surface to both shirtsleeve human habitation and agriculture. That's just the beginning, because it will eventually be possible for humans to substantially thicken Mars' atmosphere by forcing the regolith to outgas its contents through a deliberate program of artificially induced global warming. Once that has been accomplished, the habitation domes could be virtually any size, as they would not have to sustain a pressure differential between their interior and exterior. In fact, once that has been done, it will be possible to raise specially bred crops outside the domes.

A2: Lack of Technology Prevents

Technology exists now or is close to go to Mars

McLane, ’10 [James C., 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]

Some suggest we should wait for better technology to arrive so we can make a human trip to Mars safer. How very silly! What if Columbus had decided not to travel across the Atlantic until he could go on a steamship? Ironically, the risk of human death for a manned Mars landing is probably in the same order of magnitude as the danger Columbus faced 500 years ago. Today, the knowledge that’s needed to put a hero on Mars either exists right now, or is close at hand. Such a voyage and the founding of an outpost will be very difficult and, in fact, it is just barely possible. That’s one of the exciting attractions of the effort.
A Mars mission is entirely possible with current technologies

Zubrin, 11 (May 11, 2011, Robert Zubrin, PhD in Nuclear engineering and aerospace engineer, The Wall Street Journal, “How we Can Fly to Mars in This Decade- And on the Cheap”, P. Proquest)
Thus a Mars mission could be accomplished utilizing three Falcon Heavy launches. One would deliver to Mars orbit an unmanned Dragon capsule with a kerosene/oxygen chemical rocket stage of sufficient power to drive it back to Earth. This is the Earth Return Vehicle. A second launch will deliver to the Martian surface an 11-ton payload consisting of a two-ton Mars Ascent Vehicle employing a single methane/oxygen rocket propulsion stage, a small automated chemical reactor system, three tons of surface exploration gear, and a 10-kilowatt power supply, which could be either nuclear or solar. The Mars Ascent Vehicle would carry 2.6 tons of methane in its propellant tanks, but not the nine tons of liquid oxygen required to burn it. Instead, the oxygen could be made over a 500-day period by using the chemical reactor to break down the carbon dioxide that composes 95% of the Martian atmosphere.  Using technology to generate oxygen rather than transporting it saves a great deal of mass. It also provides copious power and unlimited oxygen to the crew once they arrive.

A2: Lack Launch Capabilities

Heavy lift rockets provide the means for humans to reach the Martian surface
Zubrin, 11 (May 11, 2011, Robert Zubrin, PhD in Nuclear engineering and aerospace engineer, The Wall Street Journal, “How we Can Fly to Mars in This Decade- And on the Cheap”, P. Proquest)
SpaceX, a private firm that develops rockets and spacecraft, recently announced it will field a heavy lift rocket within two years that can deliver more than twice the payload of any booster now flying. This poses a thrilling question: Can we reach Mars in this decade? It may seem incredible—since conventional presentations of human Mars exploration missions are filled with depictions of gigantic, futuristic, nuclear-powered interplanetary spaceships whose operations are supported by a virtual parallel universe of orbital infrastructure. There’s nothing like that on the horizon. But I believe we could reach Mars with the tools we have today, or will have in short order.  Here's how it could be done: The SpaceX’s Falcon Heavy rocket will have a launch capacity of 53 metric tons to low Earth orbit. This means that if a conventional hydrogen-oxygen chemical rocket upper stage were added, it would have the capability of sending 17.5 tons on a trajectory to Mars, placing 14 tons in Mars orbit, or landing 11 tons on the Martian surface. 

A2: Lack of Fuel Transportation

Methane propulsion is a great and cheaper method to fuel transportation to Mars.
Haldenwang, Bachelors’s Degree in Physics from Arizona State University and Ex-part time college instructor, June 2, 2008 [Jim, “The Human Exploration of Mars”, http://members.cox.net/jhaldenwang/mars.htm]

Aerospace engineer Robert Zubrin has proposed that a manned trip to Mars make use of the resources of the Martian atmosphere to reduce the fuel and supplies that must be sent to the Red Planet. He proposes that the expedition bring hydrogen and a small nuclear reactor to Mars. The atmosphere of Mars is 95% carbon dioxide. A chemical process known as the Sabatier reaction can be used to produce methane and water from hydrogen and Martian carbon dioxide [2]. Also, the atmospheric carbon dioxide can be decomposed to produce oxygen. Thus, methane fuel, oxygen and water can be produced on Mars, avoiding the need to transport these supplies all the way from Earth. Not having to haul the fuel needed for the return trip reduces the total mass of the mission by about an order of magnitude. In this way, the total cost of the mission can be greatly reduced. It is clear now (June, 2008) that NASA is taking this idea of refueling on Mars seriously. In their originally announced plans to return to the Moon, NASA proposed using methane fuel for the service module of the Orion crew exploration vehicle and also for the ascent stage of the Altair lunar lander [4]. NASA has since backed off from this ambitious plan in order to accelerate development of the Orion. However, NASA is still funding work on methane propulsion, and may include it in later versions of Orion/Altair. NASA considers methane to be a key part of their developing strategy to send humans to Mars. Early indications are that methane will prove to be an excellent rocket fuel, with several advantages over existing fuels. Methane is a high-performance, non-toxic, storable rocket fuel that is readily available throughout the solar system [10].   

Electric propulsion is an efficient and cheaper method to fuel transportation to Mars

Haldenwang, Bachelors’s Degree in Physics from Arizona State University and Ex-part time college instructor, June 2, 2008 [Jim, “The Human Exploration of Mars”, http://members.cox.net/jhaldenwang/mars.htm]

Another approach to reducing the cost of a manned Mars mission is to make use of electric propulsion rather than chemical propulsion for the deep space portion of the trip. The rocket equation tells us that the fuel efficiency of a rocket depends on its exhaust velocity. To achieve a given velocity change for a given amount of payload, less fuel or propellant is needed if the exhaust velocity of the rocket is greater. Unfortunately, chemical rockets are limited to about 4.5 km/s exhaust velocity. This limitation can be avoided through the use of electric rockets. Currently, the most practical version of the electric rocket is the ion rocket. (Plasma rockets are also under development, but they are not ready for deployment [5].) With the ion drive, electric fields are used to accelerate ions to very high speed. (Ions are charged atoms that can be manipulated by electric fields. Typically, atoms of the inert gas xenon are used. These atoms are turned into ions by stripping them of their outer electrons, which leaves them with a positive charge.) Ion rockets have been flown on deep space missions with an exhaust velocity of 30 km/s, more than six times greater than the best chemical rockets. 

A2: Mars Is Inhabitable
Mars can be habitable because it is the closet model to the Earth

Thompson, 10 Chief operating officer of the Lexington Institute (11,0910, Loren B., SENDING AMERICANS TO MARS IS AN AFFORDABLE MISSION, P. Lexis Nexis)
Why Mars? Well, setting aside the romantic appeal of going to a place that has captivated the human imagination since antiquity, Mars is the most Earth-like place beyond the Earth in the known universe. It has the potential to sustain life as we know it in a way that Venus or Jupiter could not. Its surface gravity is about 38 percent that of the Earth. It has enough water to fill the Great Lakes (not counting what may lie below the surface). It has sufficient sunlight to periodically melt the water. It has an atmosphere that can be processed to produce oxygen. And there is enough methane present in that atmosphere to make scientists suspect life may already be present on the planet. Clearly, Mars is a planet from which we could learn a great deal -- including lessons about how our own planet may evolve. But research can be conducted much more efficiently if human beings are there, rather than many millions of miles away. They don't necessarily have to be on the surface -- robotic vehicles can be controlled very effectively by astronauts on one of the Martian moons -- but in the end, there is no substitute for being there. Indeed, the day may come when humans travel to Mars and elect to stay, because our efforts to make it habitable have been successful. For now, though, it is challenging enough simply to get a single crew to the Red Planet and back. That could be done in 20 years if the government's finances were as sound as when President Kennedy committed to a Moon landing in 1961 (which was accomplished in less than a hundred months). But because federal finances are deeply in deficit today, the plan for a Mars landing must be stretched out to a point where it fits within the existing NASA budget. That means conducting a series of increasingly demanding missions that lead to the Moon, to more distant asteroids, and then on to Mars -- with each mission contributing more to our understanding of how humans will fare during long periods in space, and how technologies mesh to make more challenging missions feasible. The plan can speed up or slow down as necessary to accommodate fiscal realities. But the important thing is to establish a goal that is sustainable, one which can help organize and prioritize all the other things the human spaceflight program must do. If the Obama Administration can grasp the logic of making Mars the goal, then it may create a legacy that history will still recall a thousand years hence.
A2: Radiation

Shielding and developments in propulsion systems solve

Straume et al, 10 [Tore Straume, Ph.D.1,  1NASA Ames Research Center, Steve Blattnig, Ph.D.2, NASA Langley Research Center, and Cary Zeitlin, Ph.D.3, 3Southwest Research Institute, October-November 2010, Journal of Cosmology, Radiation Hazards and the Colonization of Mars: Brain, Body, Pregnancy, In-Utero Development, Cardio, Cancer, Degeneration, http://journalofcosmology.com/Mars124.html, Date Accessed: June 26, 2011]

Shielding. As colonization of Mars advances the human population on Mars would be expected to grow, analogous to our colonization of Earth during the past million years. Pregnancies and childbirth will become commonplace. The ability to keep exposures lower than that for earlier exploration missions will be required. Shielding comes in two types, active and passive. Active shielding approaches would generally generate electromagnetic fields in order to deflect the charged particle radiation. Currently, active approaches are not technologically feasible but may become so in the future (Adams 2005). With readily available shielding material on the surface of Mars it is unlikely that active shielding will be the main source of shielding. However, it may be useful in transit vehicles on the surface of Mars, particularly if it can be made sufficiently portable. Also, as transit between Earth and Mars becomes more common, i.e., multiple trips and all ages, combinations of active and passive shielding may be required. The principal concerns about active shielding include the need for very high power requirements (perhaps nuclear fission or fusion), which could influence electronics, produce added health effect risk, as well as various reliability issues (NRC 2008). Passive shielding consists of placing mass between the external radiation and the sensitive targets whether they are humans or electronics. For transit to Mars, mass is very expensive so shielding needs to be optimized. It has been found that the lower the atomic number of a material, the better shielding properties it has for GCR and SPE. Mass will be a major constraint for transit vehicles so it is important to take full advantage of all existing mass before adding "parasitic" shielding. The development of multifunctional materials with improved shielding properties is required. Also careful consideration of radiation shielding needs throughout the design process is essential to achieving an optimal design since how the mass is distributed throughout the vehicle can be a very important consideration, particularly for SPE. It is also noted that uncertainties in the radiation-induced health risk estimates influence the optimization of shielding materials (Cucinotta 2006), which places substantial premium on reducing those uncertainties. On the surface of Mars, shielding material will be readily available in the form of regolith. It would be expected that as a base is developed on Mars, surface assets would become available as needed over time to process the regolith into shielding material..Indirectly, one of the best ways to mitigate radiation risk is through improvements in propulsion. Better propulsion could reduce transit time, which would decrease GCR exposure during transit as well as risk from SPE. Also, more mass would be possible for transit vehicle shielding. For example, nuclear thermal propulsion could shorten round trip times from 900 days to less than 500 days (NRC 2008). Radiation exposure to crew from the reactor can be minimized by design (Nealy 1991).

A2: Space Diseases

Space disease from mars is a myth

Robert Zubrin, austronautlical engineer, PHd, President of the Mars Society, Journal of Cosmology, October-November 2010, Human Mars Exploration: The Time Is Now, http://journalofcosmology.com/Mars111.html, DOA: 1/11/11

Recently some people have raised the issue of possible back-contamination as a reason to shun human (or robotic sample return) missions to Mars. Such fears have no basis in science. The surface of Mars is too cold for liquid water, is exposed to near vacuum, ultra violet, and cosmic radiation, and contains an antiseptic mixture of peroxides that have eliminated any trace of organic material. It is thus as sterile an environment as one could ask for. Furthermore, pathogens are specifically adapted to their hosts. Thus, while there may be life on Mars deep underground, it is quite unlikely that these could be pathogenic to terrestrial plants or animals, as there are no similar macrofauna or macroflora to support a pathogenic life cycle in Martian subsurface groundwater. In any case, the Earth currently receives about 500 kg of Martian meteoritic ejecta per year. The trauma that this material has gone through during its ejection from Mars, interplanetary cruise, and re-entry at Earth is insufficient to have sterilized it, as has been demonstrated experimentally and in space studies on the viability of microorganisms following ejection and reentry (Burchell et al. 2004; Burchella et al. 2001; Horneck et al. 1994, 1995, 2001, Horneck et al. 1993; Mastrapaa et al. 2001; Nicholson et al. 2000). So if there is the Red Death on Mars, we’ve already got it. Those concerned with public health would do much better to address their attentions to Africa. 

A2: Dust on Mars

The worst dust storms on mars would feel like light breezes

Robert Zubrin, austronautlical engineer, PHd, President of the Mars Society, Journal of Cosmology, October-November 2010, Human Mars Exploration: The Time Is Now, http://journalofcosmology.com/Mars111.html, DOA: 1/11/11

Mars has intermittent local, and occasionally global dust storms with wind speeds up to 100 km/hour. Attempting to land through such an event would be a bad idea, and two Soviet probes committed to such a maelstrom by their uncontrollable flight systems were destroyed during landing in 1971. However, once on the ground, Martian dust storms present little hazard. Mars’ atmosphere has only about 1% the density of Earth at sea-level. Thus a wind with a speed of 100 km/hr on Mars only exerts the same dynamic pressure as a 10 km/hr breeze on Earth. The Viking landers endured many such events without damage. Humans are more than a match for Mars’ dragons.

A2: Costs

Leaving astronauts in space would cut costs

NPR, 2011 (December 5, 2010, NPR,  “The Final Frontier: A Mars Mission With No Return,” http://www.npr.org/2010/12/05/131815965/one-way-mission-to-mars) 

As the nation attempts to go on a debt diet, the cost of federally funded space missions, like the long-awaited manned mission to Mars, is being questioned. But two scientists are recommending a different approach that could change space exploration forever: leaving the astronauts there.    In their article from the Journal of Cosmology, scientists Dirk Schulze-Makuch of Washington State University and Paul Davies of Arizona State University propose making the mission to Mars a one-way trip.    "The purpose of doing this is to save money, to put it bluntly," Davies tells NPR's Audie Cornish.    "I think we've all had this dream of going to Mars — it has been something that has, for decades, been proposed — but it's one of these on-again- off-again projects because it is so phenomenally    To Boldly Go: A One-Way Human Mission To Mars    expensive. But by making the trip one way, you cut the cost dramatically, not just 50 percent, probably about as much as 80 percent. Then it becomes feasible."    Not A Suicide Mission    Davies envisions the astronaut who will travel to Mars to be in his or her 60s, with enough life experience and training to willingly take the journey into space. They would live off of a power source of some kind, ideally a nuclear reactor, and take enough medical and food supplies to sustain themselves through the rest of their life.    Davies stresses that the journey would not be a suicide mission — more like the opportunity of a lifetime. "If you send a scientist to Mars, it's like a kid in a candy store," he says. His mailbox is already overflowing with volunteers ready for their final frontier.    "Really, this isn't a joy ride," says Davies. "You have to understand that the motivation for doing this is to not only open up a human presence on another planet, but to provide the opportunity to do some fantastic, groundbreaking science."  

Mars mission is inevitable and the US should lead the way by leaving astronauts there

NPR, 2011 (December 5, 2010, NPR,  “The Final Frontier: A Mars Mission With No Return,” http://www.npr.org/2010/12/05/131815965/one-way-mission-to-mars) 

The U.S. Can Lead The Way Legendary astronaut Buzz Aldrin, who was the second person to step on the moon on the 1969 Apollo 11 mission, agrees with Davies, to a certain degree. Aldrin is not one of the many volunteers lining up for the one-way mission to Mars, but he feels that the trip is inevitable — and it's important for the U.S. to pave the way. "If we slow down now," Aldrin tells Cornish, "we will lose the opportunity for leadership in an international lunar development corporation."    Earlier this year, President Obama addressed a roomful of astronauts and scientists at the John F. Kennedy Space Center in Florida. He spoke to them about the future of space exploration in the 21st century and affirmed his belief that NASA will be able to send astronauts to Mars and back by the mid-2030s. But if scientists like Davies have their way, we may actually be living on the red planet by then. "If Mars is worth going to," Davies says, "it's worth staying on."     

A2: Spending DA
Plan is cheaper than it appears 
Makuch and Davies, 10 (October-November 2010, Dirk Schulze-Makuch, Associate professor at Washington State University, Paul Davies, Professor at Arizona State University, “To Boldy Go: A One-Way Human Mission to Mars”, the Journal of Cosmology, http://journalofcosmology.com/Mars108.html)
A human mission to Mars is undoubtedly technologically feasible, but unlikely to lift off in the very near future, because of the enormous financial and political commitments associated with it. As remarked, however, much of the costs and payload of the mission are associated with bringing the astronauts back to Earth. Furthermore, the returning astronauts would have to go through an intense rehabilitation program after being exposed for at least one year to zero gravity and an extended period to reduced gravity on the surface of Mars. Eliminating the need for returning early colonists would cut the costs several fold and at the same time ensure a continuous commitment to the exploration of Mars and space in general. 
Plan is cheap- could take only 30 billion over 10 years

Robert Zubrin, austronautlical engineer, PHd, President of the Mars Society, Journal of Cosmology, October-November 2010, Human Mars Exploration: The Time Is Now, http://journalofcosmology.com/Mars111.html, DOA: 1/11/11

Such is the basic Mars Direct plan. In 1990, when it was first put forward, it was viewed as too radical for NASA to consider seriously, but over the next several years with the encouragement of then NASA Associate Administrator for Exploration Mike Griffin, the group at Johnson Space Center in charge of designing human Mars missions decided to take a good hard look at it. They produced a detailed study of a Design Reference Mission based on the Mars Direct plan but scaled up about a factor of 2 in expedition size compared to the original concept. They then produced a cost estimate for what a Mars exploration program based upon this expanded Mars Direct would cost. Their result; $50 billion, with the estimate produced by the same costing group that assigned a $400 billion price tag to the traditional cumbersome approach to human Mars exploration embodied in NASA's 1989 "90 Day Report." I believe that with further discipline applied to the mission design, the program cost could be brought down to the $30 to $40 billion range. Spent over ten years, this would imply an annual expenditure on the order of 20% of NASA’s budget, or about half a percent of the US military budget. It is a small price to pay for a new world. 

A2 Spending DA
The plan is economically beneficial

Rampelotto 2011 (January 2011, Pabulo Henrique Rampelotto, Department of Biology at the Federal University of Santa Maria in Brazil, “Why Send Humans to Mars? Looking Beyond Science”, the Journal of Cosmology)

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.
US is fiscally capable

Thompson, 10 Chief operating officer of the Lexington Institute (11,0910, Loren B., SENDING AMERICANS TO MARS IS AN AFFORDABLE MISSION, P. Lexis Nexis)
One of the greatest achievements in history, NASA's human spaceflight program, is dying. With the best of intentions, the Obama Administration has put the astronaut program on a path that leads nowhere, and therefore will not be able to sustain political support. There is a better way. For the same amount of money NASA plans to spend on a series of disconnected initiatives, the White House can place mankind in a trajectory that leads to a human landing on Mars, and a permanent colony after that. It will take a long time, because budgets are limited and the technology to put people on the Red Planet does not yet fully exist. But Mars is the one goal that can justify the kind of expenditures required to maintain a human spaceflight program over the long haul. Not only will it keep the highly skilled workforce of NASA's space centers employed on a major national mission for decades to come -- with each center contributing specialized pieces to the overall effort -- but it will define all the intermediate missions required to prepare for the ultimate goal. 

A2: Relation DA
US-led human mission to Mars key to improved international relations although cooperation with others is likely normal means

Ehlmann, ’02 [Bethany L., Department of Earth & Planetary Sciences at Washington University; Jeeshan Chowdhury2, R. Eric Collins3, Brandon DeKock4, F. Douglas Grant5, Michael Hannon6, Stuart Ibsen7, Jessica Kinnevan8, Wendy Krauser9, Julie Litzenberger10, Timothy Marzullo11, Rebekah Shepard12  *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu) 2. School of Medicine, University of Alberta 3. School of Oceanography, University of Washington. 4. Department of Mechanical Engineering, University of Oklahoma 5. Department of Chemistry, University of Mississippi 6. Department of Mechanical Engineering, University of Notre Dame 7. Department of Biomedical Engineering, Johns Hopkins University 8. Department of Electrical Engineering, University of New Hampshire 9. Department of Biomedical Engineering, Mercer University 10. Department of Civil and Environmental Engineering, Tufts University 11. Department of Neuroscience, University of Michigan 12. Department of Geology, Oberlin College; Human to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet, Group report of the 2002 Astrobiology Academy; Summary prepared for the Missouri Space Grant Meeting, April 25-26, 2003. Full-text version can be found online at http://www-personal.umich.edu/~tmarzull/mars.html]

2.3 International Cooperation on a Human Mars Mission Despite the incredible achievements of the Apollo program, the program did have some shortcomings. Chief among these failures was the near-sightedness of the mission goals. Cold War politics played a critical role in spurring on the Apollo program. The United States wanted to beat the Soviets to the moon—that was the primary (some say only) goal of the entire program. An international human mission to Mars has the potential to be a more sustained exploration effort because it will not be subject to the whims of a single nation. Other nations have expressed their desire for a human mission to Mars, including Russia (BBC, 2002), China (McElroy, 2002), and the European Space Agency in their Aurora program. While there are some inherent difficulties to international efforts—variable and uncertain funding, communication problems, and technical interfacing difficulties—these problems can and will be outweighed by the tremendous worldwide benefits associated with an international endeavor to Mars. We can benefit from the technical experience of other nations, e.g. the Canadians in large-scale robotics and the Russians in extended duration human space flight and heavy-lift rocketry. A United States commitment to leading a human Mars mission would also have substantial positive repercussions in international relations.

A2: Politics
Public interest in space focused on discovery and adventure, which should be NASA’s main concern; Mars exploration and the search for life solves 

Friedman, 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, January 10, 2011, [Lou, “public interest and space exploration”, 
Not counting the disaster of the Columbia accident, what do you think was the biggest space story of the last decade? I think it has to be the loss of Pluto as a planet. That’s pretty remarkable considering that few things are less relevant or touch our lives less than Pluto. Fortunately—dare we say with prescience—there is a mission, New Horizons, going out to explore Pluto. The mission was developed despite NASA’s (then) objections in the early 2000s as result of a public interest campaign, largely led by The Planetary Society, urging Congress to add it to the NASA budget. So, when Pluto’s categorical place in the solar system was changed, NASA fortuitously was sending a mission to explore the new category of objects. Indeed, the mission target was enlarged to investigate not just Pluto but the Kuiper Belt as well. Public interest wasn’t just a flash in the pan: it has been sustained. NASA, as well as principal investigator Alan Stern and his New Horizons team, have done a very good job keeping the public informed about progress and milestones on the long (9.5 years) trip to Pluto. The controversy about Pluto’s planet classification has also spawned a number of popular books, the latest of which, How I Killed Pluto by Mike Brown, has recently been published (see “Review: How I Killed Pluto”, The Space Review, December 20, 2010). It follows Neil deGrasse Tyson’s 2009 book The Pluto Files. Both of these books are very personal accounts: rare for scientists, but good for public interest. They are very readable and interesting, full of stories. Brown goes into details about the search for Planet X and how data and then understanding about the new class of Kuiper Belt Objects developed. Tyson also provides scientific context, but adds a great deal of personal experience about the international attention he received when he (and his institution) removed Pluto from the list of planets at his planetarium exhibit. Cartoons, letters from kids, and even hate mail followed. Space interest rests on scientific discovery and adventure. I have focused on the largely ground-based story behind the new classification of Pluto, but the New Horizons mission and the public interest in discoveries of extrasolar planets move this story into space. In many respects, our discoveries about planets are the public face of the space program. This is accentuated when the possibility of extraterrestrial life is raised. The Mars life possibility, which commanded the attention of President Clinton in 1996, illustrates that. The long-sustained public interest in the travels of Spirit and Opportunity demonstrate it as well. I don’t mean to say that only planets excite the public imagination: Hubble’s remote probing of the universe became a people’s mission, so much so that when NASA considered abandoning it, popular interest prevented that from happening. I believe that the public is more scientifically curious and literate than is often assumed and that the possibilities of new discoveries about ourselves, other worlds, and the universe is what drives the space program. This even applies to the human space program, where I assert, based on 30 years leading the largest space interest group in the world, that the public perception is that humans are on a path outward to explore new worlds. Almost all of the popular talks I have given about planetary exploration have had a questioner in the audience ask either if humans were part of the existing Mars missions or when they would land there. As always (or, at least, as usual) I have a political point to make. The James Webb Space Telescope is significantly over budget, and its scheduled launch date is delayed. This is causing a big problem in space science and for NASA. It also is a political problem. As one Congressional aide put it to me two years ago in the context of Mars Science Laboratory (also delayed and over-budget), “we hate to be told just ‘suck it up,’ when this kind of problem emerges—even when that is the right answer.” But the James Webb Space Telescope is an important project with significant public appeal so it is my view that “suck it up,” is the right answer, although NASA must take corrective management actions as well. The public interest in Hubble discoveries despite the early crisis of the defective mirror, and with the Mars Exploration Rovers despite the twin failures of Mars missions in 1999, demonstrates that they know exploring the unknown often will entail unknown problems. But exploring the unknown is the reason for NASA’s existence. I don’t support writing blank checks to projects in trouble. And since I personally am advocating a new start on the Europa Jupiter System Mission, accelerated efforts on the Mars 2018 lander, and a start on Mars Sample Return (as well as a host of smaller missions with big goals), I am very concerned about the effect of the James Webb Space Telescope budget increase. But, even with the need for additional funding, the James Webb Space Telescope is still the right priority for astrophysics and astronomy. The end will justify the effort. Let’s be sure that public interest plays a strong role in considerations for political and financial support when determining NASA’s new budget. 

A2 Politics
Status quo attitude towards space is oppositional – plan could reverse public trends

Jackson, Columnist at Boston Globe, 2001 finalist for the Pulitzer Prize in commentary, June 4, 2011, [Derrick Z., “Space Travel can still inspire us”, http://articles.boston.com/2011-06-04/bostonglobe/29685677_1_space-exploration-international-space-station-manned-mission
I arose at 3:30 a.m. recently to watch the space shuttle Endeavor and the International Space Station follow each other across the sky. They rose up from one horizon and glowed as bright as Venus by the time they zoomed overhead. That glow recalled America’s manned space program as it once was. The outburst of energy that began with Mercury’s Shepard, Grissom and Glenn continued with Gemini’s Young, Cooper and Borman and peaked as Apollo’s Armstrong, Lovell and Aldrin reached the moon. But just as sure as Endeavor and the space station dimmed as they headed toward the opposite horizon, so did the space program. No matter how intricate and dangerous their tasks, shuttle space walkers shrank in the popular imagination to appliance-repair people. As inspiring it was to see the first women and people of color go into space, the country was literally stuck in orbit. As Endeavor and the space station disappeared from view, I wondered: Is our vision for space is also fading to black? “It is in the DNA of our great country to reach for the stars and explore,” declared Mark Kelly, the commander of the just-concluded Endeavor mission, the next-to-last for the shuttles. But President Obama nixed President Bush’s plan to return to the moon in 2015 or so, opting for a manned mission to a near-Earth asteroid and perhaps Mars over a longer term. In the meantime, missions to the space station would become commercial enterprises. Such plans are so vague that Neil Armstrong and other Apollo astronauts have been pleading with Congress and the public to return human space flight to the priority President Kennedy gave it 40 years ago. Apollo’s Gene Cernan has said that Obama’s current plan “presents no challenges, has no focus and is in fact a blueprint for a mission to nowhere.” What priority should we place on human space flight at this very moment? It is easy to argue that human space flight has to wait until we extricate ourselves from two wars and the worst economy since the Great Depression. Then again, you could say Apollo was badly needed proof Americans could do something right, amid the misery of Vietnam and the race riots in American cities. You could ask what business we have on Mars, when we have so fouled our home planet. Or you could say we have to get off this planet sometime in the next few billion years, so we better get cracking now. What is clear to me is that space exploration — probably just by robots in the short term, but certainly by humans in the long term — will play a critical psychic role in helping Americans look outward again. Whether it involves the courage of astronauts, the infinite artificial eye of Hubble or the marvelous mechanical Mars rovers, space exploration invokes a curiosity unlike anything on Earth. Since the moon landings, though, our curiosity has been directed elsewhere. We often hear that individual cellphones, personal computers and cars involve more computing power than the Apollo missions did. But for all that power, today’s gadgets often enable us to turn inward. We respond like shocked lab rats at every incoming text message, oblivious to the person sitting across the table. Drivers and pedestrians on cellphones are so lost in earthly space that laws are cropping up to get people to stop yakking and pay attention. The global connections we can make with our laptops have not kept us from becoming the fattest Americans in history, or from falling behind Asian and European countries in science education. In his man-on-the-moon speech, Kennedy said, “It will not be one man going to the moon … it will be an entire nation. For all of us must work to put him there.” As we used Apollo to respond to the Cold War, a clearly defined space program now, with exciting goals for astronauts as well as robotic probes, could help revive American scientific innovation - and just plain human curiosity. We need more than a Mars mission a quarter century or more from now to create a blueprint for a mission to somewhere.

A2: Fund Science/Tech CPs

More money is not the answer for increased participation in science – plan is key to inspire

Ehlmann, ’02 [Bethany L., Department of Earth & Planetary Sciences at Washington University; Jeeshan Chowdhury2, R. Eric Collins3, Brandon DeKock4, F. Douglas Grant5, Michael Hannon6, Stuart Ibsen7, Jessica Kinnevan8, Wendy Krauser9, Julie Litzenberger10, Timothy Marzullo11, Rebekah Shepard12  *All authors contributed equally to this work 1. Department of Earth & Planetary Sciences, Washington University, St. Louis, MO 63130 (blehlman@artsci.wustl.edu) 2. School of Medicine, University of Alberta 3. School of Oceanography, University of Washington. 4. Department of Mechanical Engineering, University of Oklahoma 5. Department of Chemistry, University of Mississippi 6. Department of Mechanical Engineering, University of Notre Dame 7. Department of Biomedical Engineering, Johns Hopkins University 8. Department of Electrical Engineering, University of New Hampshire 9. Department of Biomedical Engineering, Mercer University 10. Department of Civil and Environmental Engineering, Tufts University 11. Department of Neuroscience, University of Michigan 12. Department of Geology, Oberlin College; Human to Mars: The Political Initiative and Technical Expertise Needed for Human Exploration of the Red Planet, Group report of the 2002 Astrobiology Academy; Summary prepared for the Missouri Space Grant Meeting, April 25-26, 2003. Full-text version can be found online at http://www-personal.umich.edu/~tmarzull/mars.html]

Some argue that money put into the space program could be better spent by putting it directly into the educational system to encourage students into the sciences and engineering. This is an unfortunate misconception. America is already one of the top spenders per student in the world (NSF, 2002). Although more funding could always be useful to the American educational system, it does not promise the sustained effort needed to increase the number of Americans pursuing advanced degrees in science or engineering. The government cannot simply buy more computers, fund more scholarships, and lower teacher-to-student ratios enough to convince an 18 year old freshman to invest at least 8 years in the pursuit of a science and engineering advanced degree. Students need something to inspire their efforts. The idea of space exploration significantly influencing America’s youth is not without precedent. During the Apollo era of the 1960’s, there was a dramatic increase in the number of students pursuing advanced degrees in science, math, and engineering (Figure 1b). Furthermore, as the Apollo program was dismantled and NASA’s funding cut, the number of students going into these fields correlates with the downward trend of NASA’s budget. The Apollo era “To the Moon” goal serves as model for how NASA can inspire a generation.
A2: Robot Exploration CP
Humans will produce higher quality exploration

Levine et al, ’10 [Joel S. Ph.D.1 , 1NASA Langley Research Center Hampton, VA 23681-2199, , James B. Garvin, Ph.D.2   2NASA Goddard Space Flight Center Greenbelt, MD 20771, James W. Head III, Ph.D.3,  3Dept. of Geological Sciences Brown University Providence, RI 02912NASA, October-November 2010, Journal of Cosmology, http://journalofcosmology.com/Mars116.html, DA: 1/11/11, Martian Geology Investigations]

Planning for the Scientific Exploration of Mars by Humans. 

Part 2.
Human explorers would also have greater access to the near-subsurface of Mars, which would yield insights into climate and surface evolution, geophysics, and potentially biology. Humans would be able to navigate more effectively through blocky ejecta deposits that would provide samples that were excavated from great depth and provide a window into the deeper subsurface. Humans could trench in dozens of targeted locations and operate sophisticated drilling equipment that could sample the top ~1 km of the crust. Our current understanding of the crust of Mars is limited to the top meter of the surface, so drilling experiments would yield unprecedented and immediate data. Drilling in areas of gully formation could also test the groundwater model by searching for a confined aquifer at depth.
Can’t solve the colonization advantage without humans

Rummel et al, ‘10 [John D. Ph.D1,  1Institute for Coastal Science and Policy, Margaret S. Race, Ph.D2, SETI Institute, Catharine A. Conley, Ph.D3 3Science Mission Directorate at NASA and David R. Liskowsky, Ph.D4, 4Office of the Chief Health and Medical Officer; October-November, 2010, Journal of Cosmology, The Integration of Planetary Protection Requirements and Medical Support on a Mission to Mars, http://journalofcosmology.com/Mars126.html
The challenges of a human mission to Mars are not insurmountable, but the cost of the effort and the potential risk to the crew (and perhaps to the Earth’s biosphere) only make sense if there is an advantage to having humans and human capabilities alive and functioning on that world. If humans are moving to Mars to establish another planetary home for our civilization, then only human explorers can meet those objectives.
Topicality Card

Going to Mars is space exploration 

Friedman, 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, December 6, 2010, [Lou, “Searching For ET”, http://www.thespacereview.com/article/1736/1
I got excited about the Search for Extraterrestrial Intelligence (SETI) many years ago when Phil Morrison at MIT and Paul Horowitz at Harvard came up with the idea of “magic frequencies.” These were frequencies dictated by the laws of nature, like that of the hydrogen atom, that were supposed to be universally obvious for communications. Such frequencies defined a logic for searching that for me was otherwise lacking. Sadly, “magic frequencies” disappeared almost as fast as they were proposed: interstellar scintillation made the notion of special frequencies dictated by the laws of physics moot because the frequency of the received signal depended on the location and motion of the transmitter relative to the observer. I am underwhelmed by theoretical arguments in favor of extraterrestrial intelligence—usually based on the number of galaxies, stars, and planets, as well as long time scales. I am also underwhelmed by theoretical arguments against extraterrestrial intelligence—usually based on the complexities of both planetary and biological evolution. The scale of the universe and the unknowns of evolution are both daunting, and for all the talk and writing about extraterrestrial life and intelligence, they remain subjects without subject matter. We have no data. Searching the whole sky without a clue of what or where to search is not really a strategy. But that is what we have been forced to do throughout the history of SETI. Even advocates of the “targeted” search have a whole sky full of stars of the right age and size to target, with no data to narrow the search. Perhaps that will soon change. Progress in the search for extraterrestrial life has occurred outside of SETI. Studies on Earth reveal new thinking about the conditions for life and habitability: not just bizarre extremophiles, but also the chemical possibilities that might be precursors or contributors to life. However, the big unknown remains how the transition from simple cell life to complex organisms occurred. Is that easy and common, or rare and serendipitous? The explosive rate of discovery of extrasolar planets is also advancing SETI. The number of exoplanets is now over 500, and probably will be thousands by the end of 2011. These planets exhibit a huge variety in size, orbit, composition, and, undoubtedly, physical characteristics. We already have strong indications that Earth-sized planets are not rare. We also know that the big events of planetary evolution that take place in our solar system likely occur in other solar systems as well. Kepler is going to give us new results early next year. It will not be very long before we will be able to draw conclusions about the habitability on extrasolar planets. As far as discovering extraterrestrial life, that will be difficult to do conclusively even if we observe chemical and atmospheric properties on extrasolar planets. (Look at the controversy about the methane measurement on nearby Mars for example). I haven’t given up on the other worlds in our solar system. Many in the field of astrobiology say that the prime targets of their interest are Europa, Titan, or Enceladus. Those places may be extreme, but are less so than many extrasolar candidates. And then there is Mars. In my view the search for life and habitability on Mars is still the biggest motivation for space exploration. There are many scientists still quite positive about finding life on Mars (or at least evidence of past life) in the next few decades. But what about SETI? None of the data or discovery of exoplanets is relevant to the question of intelligent life. However, the new information may help define a strategy for SETI that is more than just looking everywhere. In a few years we should be able to identify targets of high interest because of their conditions for life and habitability. Having specific locations to investigate, we may be then able to return to “magic frequencies.” We also are developing new capabilities in laser searching: optical SETI. The new planet discoveries and the new information about exotic and extreme life on Earth also may help open up our thinking about how to search for extraterrestrial life, whether it is primitive, evolved, or even intelligent. Paul Davies has challenged us in his book, The Eerie Silence, to think about looking for biological signals: codes related to chemical precursors to life or in the physics “beyond the photon.” (See “Review: The Eerie Silence”, The Space Review, July 12, 2010) Our thinking about biomarkers and biological indicators of life certainly has been broadened by the discovery announced last week of an arsenic base in bacteria. Strategizing search parameters based on such data will finally be in the cards for SETI. In my view the jump from a planet having the right conditions for life, to life itself, is small, but the jump from life to intelligence is huge, especially if we define intelligence in terms of communications capabilities that we can recognize. If there were an extraterrestrial world of dinosaurs or of amphibians (as existed on Earth for hundreds of millions to billions of years), then SETI could never find it. That will limit how much that effort is worth. However, having a real strategy and information to guide it will make searching for ETI more interesting, practical, and worthwhile. We will be able to learn as we search. 
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