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Plan 

National Aeronautics and Space Administration should fund space life science missions 
Adv 1 – Space Leadership 

Advantage ONE – Space leadership 

The lack of basic life and physical sciences program is crippling US space leadership 

AIAA 09 [American Institute of Aeronautics and Astronautics, Inc., “Recapturing American Leadership in Space Life and Physical Sciences,” An AIAA Information Paper, 

pg. http://pdf.aiaa.org/downloads/publicpolicypositionpapers//LifeandPhysicalSciencesWhitePaper.pdf]

NASA’s decision to reduce funding by 85% to fundamental biological and physical sciences research has contributed significantly to the loss of U.S. leadership in this arena. The affected research laboratories have lost the ability to train the next generation of scientists and engineers for space research. Foreign competitors are reaping the scientific and technological benefits from US investment in the International Space Station. In addition to the lack of a ground and flight basic research program, the U.S. International Space Station National Laboratory lacks hardware, up mass and down mass access, designated ground support, and an organizational entity to direct the science to enable full utilization. We recommend that NASA be directed to re-establish basic life and physical sciences programs that re-engage academia and industry and pursue research agendas that align with past National Research Council reports on physical and biological gravitational sciences.

ISSUE - In 2004-2006, NASA decimated the fundamental biological and physical sciences research program by the unprecedented retraction and termination of funding for basic research. The basic biological and physical sciences program was cut by 85%, over 1,700 scientists and nearly 3,000 students were abandoned. Despite attempts by Congress to provide some subsistence funding for these programs, NASA continues to provide no support beyond that mandated by the Congress. The research programs have not recovered, eliminating the ability to train the next generation of scientists and engineers for space research. This unprecedented action severed links to academia, eliminated leveraging funding, and destroyed NASA's corporate memory of how to build a balanced program of flight and ground research. The current NASA agenda over-emphasizes engineering and applied science for human exploration and lacks fundamental discovery science that previously contributed knowledge enabling human exploration. The existing imbalance defies the National Aeronautics and Space Act of 1958 that created NASA to expand human knowledge of Earth and space, develop and operate aeronautical and space vehicles for carrying materials and organisms through space, establish long-range studies of benefits, opportunities and problems involved with aeronautical and space activities, and preserve the role of United States as leader in aeronautical and space science and technology through research and technology development. The flawed stewardship has crippled the US’s ability to maintain leadership. Europe, China, Japan and other nations wisely continued support of robust ground and flight research in fundamental life and physical sciences and, as a result, are postured to reap the scientific and technological benefits of the International Space Station (ISS). It is imperative to reinvigorate the US’s science community and recapture leadership in space research. //1ac 

That’s key to international space coalitions 

Stone 11 - Space policy analyst and strategist [Christopher Stone, “American leadership in space: leadership through capability,” The Space Review, Monday, March 14, 2011, pg. http://www.thespacereview.com/article/1797/1//edlee]

When it comes to space exploration and development, including national security space and commercial, I would disagree somewhat with Mr. Friedman’s assertion that space is “often” overlooked in “foreign relations and geopolitical strategies”. My contention is that while space is indeed overlooked in national grand geopolitical strategies by many in national leadership, space is used as a tool for foreign policy and relations more often than not. In fact, I will say that the US space program has become less of an effort for the advancement of US space power and exploration, and is used more as a foreign policy tool to “shape” the strategic environment to what President Obama referred to in his National Security Strategy as “The World We Seek”. Using space to shape the strategic environment is not a bad thing in and of itself. What concerns me with this form of “shaping” is that we appear to have changed the definition of American leadership as a nation away from the traditional sense of the word. Some seem to want to base our future national foundations in space using the important international collaboration piece as the starting point. Traditional national leadership would start by advancing United States’ space power capabilities and strategies first, then proceed toward shaping the international environment through allied cooperation efforts. The United States’ goal should be leadership through spacefaring capabilities, in all sectors. Achieving and maintaining such leadership through capability will allow for increased space security and opportunities for all and for America to lead the international space community by both technological and political example.

The world has recognized America as the leaders in space because it demonstrated technological advancement by the Apollo lunar landings, our deep space exploration probes to the outer planets, and deploying national security space missions. We did not become the recognized leaders in astronautics and space technology because we decided to fund billions into research programs with no firm budgetary commitment or attainable goals. We did it because we made a national level decision to do each of them, stuck with it, and achieved exceptional things in manned and unmanned spaceflight. We have allowed ourselves to drift from this traditional strategic definition of leadership in space exploration, rapidly becoming participants in spaceflight rather than the leader of the global space community. One example is shutting down the space shuttle program without a viable domestic spacecraft chosen and funded to commence operations upon retirement of the fleet. We are paying millions to rely on Russia to ferry our astronauts to an International Space Station that US taxpayers paid the lion’s share of the cost of construction. Why would we, as United States citizens and space advocates, settle for this? The current debate on commercial crew and cargo as the stopgap between shuttle and whatever comes next could and hopefully will provide some new and exciting solutions to this particular issue. However, we need to made a decision sooner rather than later.

Finally, one other issue that concerns me is the view of the world “hegemony” or “superiority” as dirty words. Some seem to view these words used in policy statements or speeches as a direct threat. In my view, each nation (should they desire) should have freedom of access to space for the purpose of advancing their “security, prestige and wealth” through exploration like we do. However, to maintain leadership in the space environment, space superiority is a worthy and necessary byproduct of the traditional leadership model. If your nation is the leader in space, it would pursue and maintain superiority in their mission sets and capabilities. In my opinion, space superiority does not imply a wall of orbital weapons preventing other nations from access to space, nor does it preclude international cooperation among friendly nations. Rather, it indicates a desire as a country to achieve its goals for national security, prestige, and economic prosperity for its people, and to be known as the best in the world with regards to space technology and astronautics. I can assure you that many other nations with aggressive space programs, like ours traditionally has been, desire the same prestige of being the best at some, if not all, parts of the space pie. Space has been characterized recently as “congested, contested, and competitive”; the quest for excellence is just one part of international space competition that, in my view, is a good and healthy thing. As other nations pursue excellence in space, we should take our responsibilities seriously, both from a national capability standpoint, and as country who desires expanded international engagement in space.

If America wants to retain its true leadership in space, it must approach its space programs as the advancement of its national “security, prestige and wealth” by maintaining its edge in spaceflight capabilities and use those demonstrated talents to advance international prestige and influence in the space community. These energies and influence can be channeled to create the international space coalitions of the future that many desire and benefit mankind as well as America. Leadership will require sound, long-range exploration strategies with national and international political will behind it. American leadership in space is not a choice. It is a requirement if we are to truly lead the world into space with programs and objectives “worthy of a great nation”.

Lack of coop risks multiple earth and space wars. 

Huntley et al 10 – US Naval Postgraduate School [Wade L. Huntley, Joseph G. Bock (Kroc Institute for International Peace Studies, Notre Dame) & Miranda Weingartner (Weingartner Consulting), “Planning the unplannable: Scenarios on the future of space,” Space Policy, Volume 26, Issue 1, February 2010, Pages 25-38]

4.3. Scenario A: “Back to the Future” - “Back to the Future” describes a future characterized by a high degree of technological breakthrough wherein power is projected by rule of force.
In 2009 global tensions create an atmosphere where nations increasingly test new defensive technology. In 2010 India explodes a satellite out of Low-Earth orbit (LEO) and the USA tests an orbital interceptor. Gazprom invests $1 billion in the development of a nanotechnology research lab. There is also a steady erosion of Outer Space Treaty norms and limits to protect commerce. By 2013 NATO is dissolved, seen as no longer relevant. The EU alliance shifts towards defending its borders. Human spaceflight continues, in an increasingly competitive atmosphere. The USA launches Aries I, with a crew. Generation Y seems more interested in environmental issues than space. By 2014 many nations begin deploying anti-satellite (ASAT) technology. In 2015 China, the USA, India and Russia field rival ASATs in orbit, as LEO orbits are at risk from debris. Commercial interests give up on LEO and eye the Moon, which fuels the race to establish a presence there. An increasingly protectionist USA leaves the World Trade Organization (WTO). In response, China recalls its debts from the USA. Meanwhile, European and Asian growth continues and, in 2018, a Chinese factory begins production of bulk carbon nanotubes. The USA and China race to produce the first space elevator. The civil lunar programs move forward. By 2020 a joint US–EU team land on and ‘reclaim’ the Moon. Lunar bases and the space elevator are established, as resources continue to dwindle on earth. Rival moon bases compete over mining rights and orbital lasers promote a defensive arms race in space. NATO is replaced by a new European Defence Organization (EDO). A coalition emerges, including the USA, the EU and India, in opposition to Russia and China. By 2025 African nations reject the influence of major powers and, thanks to the proliferation of technology, become space powers in their own right. In 2028 major powers withdraw from the Outer Space Treaty. Saudi oil fields are now officially empty, and the lunar colonies' major export is solar power. Military bases on the Moon defend against rival solar farms. A Russian–Chinese coalition attacks the space elevator, which essentially strands the US–EU lunar colonies and seriously impairs energy availability on Earth. The UN breaks down and is dismantled. Treaties are ignored and tensions increase. The earth is highly militarized, and conflict occurs both on earth and in space. The future is tense, dark and uncertain. By 2030 Californian scientists claim to have discovered an alleged artificial signal from outer space. The signal offers the possibility of a new reason for hope.

4.4. Group observations on Scenario A

In this scenario technological breakthroughs add to the rule of force rather than providing a means for international cooperation. States come together and drift apart based on their perceived interests. The group acknowledged the importance of “giving teeth” to the Outer Space Treaty and other treaties in order to enhance means of overcoming conflict in the future. However, treaties do erode when states or blocs of states perceive these no longer to serve their interests. Further, norms of the Outer Space Treaty may be eroded through the commercialization of space, rather than by conflict and militarization. The group recognized that cooperation is possible on some, but not all, issues.

Following the Chinese recent ASAT test there were efforts to clarify the situation for all parties concerned and prevent repeat occurrences. This suggests in part that the UN breaking down is not realistic, and that there might be greater political will to move in a collaborative direction than the scenario suggests.

The competition for resources breaks down liberal order and traps states into a situation where the rule of force is perceived as the only option. In this scenario democracies are not less likely to militarize. Politicians bear the responsibility for the implications of their actions. NASA remains a remnant of the Cold War, while the EU space plan is geared towards a broader array of concerns. The voice of civil society is then squashed. (There is also an option of a scenario where, instead of the EU, China becomes a regional champion, bringing other regional leaders like Brazil under a new transparent framework.) The rule of force is also justified for the protection of investments. An entity such as the US-Soviet Standing Consultative Commission (SCC), which was convened when one side thought there had been a violation by the other, might be helpful.

Driving factors come not necessarily from the bottom or the top, but rather from mid-level officials who can promote a discussion on the consequences of space weaponization. It is important to reach out to the non-space community, to help a wider constituency relate to the issues and take greater interest. Getting away from focusing on big, one-off, prestige programs is one way to elicit such an interest.
Technological innovation, while important, does not necessarily lead to an advantage for the country of origin. Rapid dissemination of technologies among a certain community can affect the security of the countries of origin. For this reason, if weaponization of space is inevitable, countries should operate as much as possible in a collaborative, transparent fashion. This suggests the utility of a global regime controlling the technology.

Cooperative leadership among youth could be developed to help ensure future cooperation. This group underlines the importance of reaching young people today in order to stimulate awareness in the next generation of leaders of the negative spirals that could develop. All parties must be made aware that it is in no one's interest to attack each other's satellites; both sides need the information and need freedom to access space. A non-interference pact could be developed, which might name the kinds of weapons not to be used.

Space cooperation resolves the underlying conditions that will trigger this scenario

Rendleman & Faulconer  10 - Retired US Air Force Colonel & Vice President of Programs @ American Astrological Society [James D. Rendleman &  J. Walter Faulconer “Improving international space cooperation: Considerations for the USA,” Space Policy 26 (2010) 143-151]

4. Global engagement – For thousands of years, tribes, then cities, states, and nations, have formed cooperative agreements, partnerships and relationships with others to promote matters of mutual interest, such as security and self defense, commerce, and humanitarian assistance. Cooperation presents an opportunity to develop dependencies among nations that may obviate conflict. Such sharing also gives a nation an opportunity to gain what may be a rare insight into what a competitor or adversary knows about space technologies and how they can be employed. This understanding can help reduce the need to prepare for doomsday scenarios where one imagines or projects the technologies that an adversary could develop, regardless of the technical merit or reality.
Today, international cooperation extends to a whole host of scientific endeavors, reflecting the best spirit and intentions of the Outer Space Treaty, whose preamble calls for space to be used for “peaceful purposes.”19 This has been the hope since the beginnings of the space era. In 1955, before the very first successful space launches, cooperation was declared a centerpiece of US foreign policy strategy when the White House announced: The President has approved plans by this country for going ahead with launching of small unmanned earth-circling satellites as part of the United States participation in the International Geophysical .This program will for the first time in history enable scientists throughout the world to make sustained observations in the regions beyond the earth’s atmosphere.20

The full realization of cooperation’s promise occurred nearly four decades later with the end of the ColdWar. Space and Earth science research and space exploration were no longer constrained by an overarching competition between two superpowers. Capitalizing on opportunities and leveraging the expertise of other nations, those seeking to jumpstart or advance their scientific initiatives rushed into the new multi-polar world creating a surplus of international space alliances and partnerships.21 The USA is continuing this trend by reaching out more constructively to large nuclear global powers like India and China, in the hope that such engagement shapes their future space and engineering activities in positive directions. Of course, a nation’s decision to engage in space cooperation is very much a political decision. Nations pick and choose if, when, where, and how they expend their national treasure. They choose the manner and extent of their foreign investments for reasons both known and unknown to other nations. The only constant is that a decision to “join in” cooperation is, in every case, a calculated political decision by each potential member of a commercial partnership or alliance, or inter- or quasi-governmental structure. Private commercial investments are nearly always controlled at a national level, usually by the force of domestic (municipal) law, regulation, or licensing.22

National decision-making influences commercial and government entity governing structures. Accordingly, some space capabilities will be funded, developed, and offered if and only if they are strictly operated and controlled under specific national direction and within strategic national guidelines. Thus, military space cooperation tends to occur only when overarching national security military and intelligence community interests are satisfied. In contrast, international civil cooperation generally wins internal national political support for a different set of reasons: that is, if the cooperation generates national diplomatic prestige, provides for political sustainability, or enables workforce stability.23 pg. 145-146

AND, Cooperation is key effective global governance  

Schubert et al 08 – Economist and Director of the Institute for Environmental Decisions, ETH Zurich [Renate Schubert, Hans Joachim Schellnhuber (Physicist and Director of the Potsdam Institute for Climate Impact Research), Nina Buchmann (Ecologist & Professor of Grassland Science @ Institute of Plant Sciences, ETH Zurich, Astrid Epiney (Professor of International Law @ Université de Fribourg, Rainer Grießhammer (Chemist & Director of the Institute for Applied Ecology), Margareta E. Kulessa (Professor of International Economics, University of Applied Science) , Dirk Messner (Director of the German Development Institute), Stefan Rahmstorf (Professor for Physics of the Oceans at Potsdam University) & Jürgen Schmid (Professor of Aerospace Engineering @ Kassel University), Climate Change as a Security Risk, German Advisory Council on Global Change (WBGU), 2008]Advisory Council

4.3.3.1 Multipolarity as a threat to multilateralism? - Against this background, the question which arises is whether, and to what extent, China and India, but also the United States, will be willing to participate promptly and constructively in the development and expansion of multilateral institutions as the framework for effective and legitimate global governance. If China or India opts in favour of unilateralist foreign policy strategies which are oriented towards their own national interests, the international community could face the renaissance of a ‘ balance of power’ politics last witnessed during the Cold War. Unlike a cooperative, multilateral approach, this type of power constellation based on rivalry, would absorb substantial capacities and resources which are urgently needed to tackle major global challenges – from poverty reduction to climate change.
It is axiomatic that the responsibility for setting an appropriate policy course does not, and cannot, lie solely with China and India. The much-lamented crisis besetting multilateralism in recent years is due in no small part to the foreign policy being pursued by the United States of America, with its very limited focus on cooperation (Menzel, 2003; von Winter, 2004; Hummel, 2006). The European countries’ efforts to counteract this approach are ubiquitous but often lack political impact. It remains to be seen whether the foreign policy model which is strictly geared towards national concerns will gain ground, or whether international cooperation can prevail. The options for future international relations are becoming clear: ‘An effective multilateralism and either a gradual return to a world of great power competition or a world overwhelmed by disruptive forces or both’ (Haass, 2005). Pg. 52

Extinction is inevitable without it 

Farer & Sisk 10 – Dean of the School of International Studies @ University of Denver & Professor of international and comparative politics @ University of Denver [Tom Farer (Former president of the Inter-American Commission on Human Rights of the Organization of American States (OAS), Former special assistant to the General Counsel of the Department of Defense, and Former senior fellow of the Council on Foreign Relations and the Carnegie Endowment for International Peace) & Timothy D. Sisk (Director of the Center for Sustainable Development and International Peace (SDIP) and Associate fellow of the Geneva Centre for Security Policy), “Enhancing International Cooperation: Between History and Necessity,” Global Governance 16 (2010), 1–12]
Among scholars, practitioners, and political leaders with any sort of cosmopolitan perspective it is conventional to speak of a gap between the institutions of global governance and the transnational challenges of the twenty-first century. Though this is one way of framing the challenge,1 a useful alternative is to see gaps as one of the bad outcomes currently produced by global governance as we have defined it. Whether seen as causal or consequential, there is certainly a gap today between the dramatic new challenges flaring up in the early years of the century and the international system of institutions, norms, processes, and actors that has haltingly evolved to meet them. Even a mild optimist looking far down the avenue of the twenty-first century can envision a world fraught with widening and deepening poverty, episodic pandemics, frequent eruptions of furious internal conflicts, proliferation of small arms and weapons of mass destruction, the spread of organized criminal and terrorist enterprises, and devastating environmental, economic, and social effects of climate change.

Although the global future is not necessarily a neo-Malthusian catastrophe, we fear it will be unless global governance evolves in ways that enable key actors collectively to address these unparalleled international challenges. If norms, institutions, processes, and actors’ perceptions of identity and interest were beyond the reach of collective human will, then no doubt there would be clear and present dangers to the very survival of the human project in a recognizable and morally tolerable form.

We facilitate global space cooperation – collaboration will spillover to other areas  

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Establishing a Stable and Sufficient Funding Base - A renewed funding base for fundamental and applied life and physical sciences research is essential for attracting the scientific community that is needed to meet prioritized research objectives. Researchers must have a reasonable level of confidence in the sustainability of research funding if they are expected to direct their laboratories, staff, and students on research issues relevant to space exploration. Given the timeframe required for completion of the types and scales of experiments necessary for space exploration, grant funding mechanisms must typically span multiple years, with contingencies for delays in flight experiments. A stable research funding level is essential for reinvigorating the scientific community that will not only conduct the research to enable future space exploration, but also advance scientific discoveries that are enabled by space exploration. Feedback from interviews, town hall meetings, and whitepaper submissions associated with this decadal survey suggested that a significant portion of the scientific community holds on to hope that NASA will restore and expand its sponsorship of life and physical sciences research. However, levels of skepticism are high. It is important for NASA to recognize that the failure to make good faith efforts at responding to the recommendations of this decadal survey could result in the loss of interest and support of the scientific community.
It is critical for a healthy space exploration research program to support an appropriately balanced portfolio of intra- and extramural research (i.e., similar to the NIH support of intra- and extramural research, where intramural research is ~10% of the budget), including a program of ground-based research. Although an intramural program is essential to ensure that there are timely and ongoing research efforts focused on barriers that limit space exploration, the current research portfolio is heavily weighted toward intramural projects. An extramural program increases the intellectual wealth and breadth of innovative cross-cutting ideas to stimulate advances in both space exploration capabilities and fundamental scientific discoveries. The committee did not have specific conclusions concerning the allocation of research funds between intra- and extramural program. The general conclusion was that the extramural budget needs to be sufficiently large (e.g., ~75% of the total research budget) to support a robust extramural research program and ensure that there will be a stable community of scientists prepared to lead future space exploration research. Research productivity will be optimized by strongly encouraging the collaboration of intramural scientists with extramural scientists and with other agencies. It would be important that such opportunities for collaboration be extended to both senior- and juniorlevel agency lab personnel, with allowance for the release time and travel funds needed to support these activities. Life and physical sciences research for space exploration can potentially be supported by many federal agencies but, to date, efforts to align and coordinate research programs between such agencies have been marginally successful. This may be due, in part, to different missions of the respective agencies. However, there is a growing need to synergize multiagency efforts (as discussed below). This will become increasingly important following the retirement of the Space Shuttle Program for the provision of transportation services for research. An increased coordination among agencies would be expected to harness and leverage existing resources. Possible mechanisms for encouraging interagency collaborations include:

• Dedicated dual-use technology interagency funds for research that enables or is enabled by

space exploration,

• Interagency strategic resource planning,

• Similar review process,

• Continued use of interagency workshops and symposia,

• Interagency dual-use technology pilot grant programs,

• Interagency, interdisciplinary mentored training programs, and

• Use of applicable mechanisms that already exist in other agencies (e.g., DOE).

Success for interagency initiatives will depend on support of such initiatives across the agencies,

creation of a spirit of collaboration, and development of new partnerships leading to novel research teams.

A comprehensive interagency team effort will serve as a creative scientific resource for implementation of

a comprehensive space exploration research program.

However, success from such an interaction will depend on the degree to which the collaboration is embraced by all stakeholders and seen as important to the mission of the specific agency. For example, it would be important to direct special attention to flight hardware development for a particular experiment, where such costs may not be embraced by the funding agencies. It is promising that there are model collaborations from existing interdisciplinary programs in place, such as the NIH Clinical and Translational Science Award (CTSA) program, Ecology of Infectious Diseases (NSF and NIH), National Plant Genome Initiative (NSF, NIH, USDA, DOE, USAID, OSTP, OMB), and the UK Engineering and Physical Sciences Research Program. An advantage of interdisciplinary programs is a shared contribution of several agencies to the funding needed for ambitious and expensive projects that likely will be necessary to enable the space mission. It would be valuable to strengthen and sustain the historical collaborations of NASA with agencies such as the NIH in life sciences, and to expand them in physical sciences to other agencies such as the DOE and DOD. These can build on such efforts as the Memorandum of Understanding (MOU) between the National Institutes of Health and the National Aeronautics and Space Administration for Cooperation in Space-Related Health Research, which went into effect in September 2007.9 This MOU established a framework of cooperation between the NIH and NASA to encourage (1) communication and interaction between the NIH and NASA research communities to facilitate space-related research and to integrate results from that research into an improved understanding of human physiology and human health; (2) exchange of ideas, information, and data arising from their respective research efforts; (3) development of biomedical research approaches and clinical technologies for use on Earth and in space; and (4) research in Earth- and space-based facilities that could improve human health on Earth and in space. In the physical sciences area there have been and are ongoing collaborations between NASA and space agencies, such as ESA and DLR. Examples include a joint experiment on ISS with DLR on Capillary Channel Flow (CCF), a Microheater Array Boiling Experiment (MABE) with ESA, an Advanced Colloids Experiment (ACE) with ESA, and in the Non-Newtonian Fluids area the Observation and Analysis of Smectic Islands in Space (OASIS) with DLR. NASA would benefit from further expanding such collaborations in the future.

The United States has enjoyed a leadership position in space exploration due to its long and successful history of space missions. However, during the coming decade, it is likely that significant efforts in this area will be initiated by other nations. Because of unresolved problems in ensuring safe and successful long-duration missions that affect all nations attempting human spaceflight, a convergence of efforts would likely be of universal benefit. Similar steps as discussed above regarding interagency collaboration within the United States seem logical to explore in support of international scientific projects designed to resolve issues relevant to technological challenges and astronaut health, safety, and performance. The research community that deals with life and physical sciences in space has remained quite robust internationally, even as NASA has reduced its support in this area. Investigations in Japan, Europe and Russia have continued, with new results being regularly published. To regain stature as the leader of the global scientific team in life and physical sciences in space, there is a need to increase international scientific activities, through interactions with such organizations as, but not limited to, the International Space Life Sciences Working Group (ISLSWG). Such cooperation has worked well in the decades before 2000 and will undoubtedly reduce subsequent costs to NASA. In the physical sciences area, there are existing collaborations between NASA and such agencies as ESA that could be expanded. New partnerships, such as with India, Australia and China, are possible. Strong interactions with groups such as ISLSWG and the offering of joint research announcements with international partner agencies will aid discovery and internationalize space life and physical sciences, offering opportunities for collaboration in ground-based and flight experiments.

Conclusions

• In accord with elevating the priority of life and physical sciences research, it is important that the budget to support research be sufficient, sustained, and appropriately balanced between intramural and extramural activities. As a general conclusion regarding the allocation of funds, an extramural budget would need to support a sufficiently robust extramural research program to ensure that there will be a stable community of scientists and engineers prepared to lead future space exploration research and train the next generation of scientists and engineers. • Research productivity and efficiency will be enhanced if the historical collaborations of NASA with other sponsoring agencies, such as the NIH, are sustained and strengthened and expanded to other agencies. Pg. 12-5 – 12-7

This research collaboration will be worldwide 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Opportunities for International Collaborations - Because opportunities available for space-based experiments are extremely limited, significant collaboration with various international partners could avoid duplication of experimental capabilities in proposed experiments and ensure facilities are used to the maximum extent possible at the lowest cost. Collaboration with international agencies such as European Space Agency (ESA) and Japanese Aerospace Exploration Agency (JAXA) could provide a coherent, defensible, research program that maximizes the experimental, analytical, and numerical capabilities of researchers worldwide. Pg. 12-15 //1ac 

Adv 2 – Education 

Advantage TWO – Education 

NASA’s life and physical science research has been dramatically reduced.  Restoration is key to build interest in space exploration 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

During its more than 50-year history, NASA’s success in human space exploration has depended on the agency’s ability to effectively address a wide range of biomedical, engineering, physical science, and related obstacles—an achievement made possible by NASA’s strong and productive commitments to life and physical sciences research for human space exploration, and by its use of human space exploration infrastructures for scientific discovery. This partnership of NASA with the research community reflects the original mandate from Congress in 1958 to promote science and technology, an endeavor that requires an active and vibrant research program.* The committee acknowledges the many achievements of NASA, which are all the more remarkable given budgetary challenges and changing directions within the agency. In the past decade, however, a consequence of those challenges has been a life and physical sciences research program that was dramatically reduced in both scale and scope, with the result that the agency is poorly positioned to take full advantage of the scientific opportunities offered by the now fully equipped and staffed ISS laboratory, or to effectively pursue the scientific research needed to support the development of advanced human exploration capabilities. 

Although its review has left it deeply concerned about the current state of NASA’s life and physical sciences research, the Committee for the Decadal Survey on Biological and Physical Sciences in Space is nevertheless convinced that a focused science and engineering program can achieve successes that will bring the space community, the U.S. public, and policymakers to an understanding that we are ready for the next significant phase of human space exploration. The goal of this report is to lay out steps whereby NASA can reinvigorate its partnership with the life and physical sciences research community and develop a forward-looking portfolio of research that will provide the basis for recapturing the excitement and value of human spaceflight—thereby enabling the U.S. space program to deliver on new exploration initiatives that serve the nation, excite the public, and place the United States again at the forefront of space exploration for the global good. This report examines the fundamental science and as the following examples illustrate: • An effective countermeasures program to attenuate the adverse effects of the space environment on the health and performance capabilities of astronauts, a development that will make it possible to conduct prolonged human space exploration missions. Pg. S-1-S-2 //1ac 

We can’t train the next generation of scientists and engineers without it. 

AIAA 09 [American Institute of Aeronautics and Astronautics, Inc., “Recapturing American Leadership in Space Life and Physical Sciences,” An AIAA Information Paper, 

pg. http://pdf.aiaa.org/downloads/publicpolicypositionpapers//LifeandPhysicalSciencesWhitePaper.pdf]

 The American Institute of Aeronautics and Astronautics (AIAA) and the American Society for Gravitational and Space Biology (ASGSB) are working jointly to restore a program of fundamental life and physical sciences in NASA. Without restoration, the U.S. will not realize the gains in economic and health issues from the 100 billion dollar investment in the International Space Station. We are a diverse group of scientists, engineers and students from universities, government, and industry who exchange ideas that bridge basic and applied research in space and gravitational sciences. This research is conducted on the ground in US laboratories, analog environments and specialized facilities such as centrifuges and in flight in parabolic aircraft, sounding rockets, suborbital vehicles and low Earth orbit in the Space Shuttle, Russian biosatellites, U.S. free flyers and the International Space Station. This community generates and disseminates fundamental knowledge about how physical elements and living organisms respond to gravity and the spaceflight environment. This knowledge provides understanding into physical and physiological processes that cannot be derived using traditional experimental approaches on Earth. Microgravity is a tool for innovative technological and biomedical discoveries to enable human exploration of space and improve the quality of life for the general public. Our goals include education and outreach to the public, students and teachers, Congress, NASA and other governmental agencies and industry. We encourage students to pursue careers in the life and physical sciences, technology, engineering and mathematics. Our research environments provide the venues for training the next generation of engineers and scientists. Today, these activities have essentially stopped due to a lack of a fundamental life and physical sciences program in NASA’s portfolio.

The community of life and physical scientists advocated and provided the science justification for the ISS platform to enable research on long term exposure to microgravity and the spaceflight environment. Funding authorized by Congress to outfit ISS for research and to support ground and flight programs was siphoned off into spacecraft engineering under the guise of redirecting it to higher priority research directed toward implementing the "Vision for Space Exploration". This action crippled participation of the biological and physical space sciences research community and generated lingering mistrust of NASA to follow through on its commitments. In the 2005 timeframe, nearly $1B annually was devoted to Biological and Physical Science Research. NASA is asking other federal science agencies to support this research, but no transition plan, budget and agency have been identified to continue stewardship. Years of U.S. invested research and intellectual capital are being abandoned without proper vetting. Now is not the time to abandon the investment in fundamental gravitation and space biology research and miss the opportunity to utilize the ISS for its intended purpose. Other nations are capitalizing on US investment in the ISS, including over 3,000 European Space Agency (ESA) scientists as well as Canadian, Japanese, Russian and Malaysian scientists who have both access and funding to conduct ISS experiments. Due to the lack of funds and flight equipment, U.S. scientists are being forced to beg time and specimens from their international colleagues or turn their scientific interests away from space. //1ac 

The shortage will devastate our defense capabilities – It key to sustain US leadership 

Machi et al 09 – Independent Researcher [Ethel Machi, Jena Baker McNeill (Policy Analyst for Homeland Security @ Heritage Foundation) Jennifer A. Marshall (Director of Domestic Policy Studies @ Heritage Foundation) Dan Lips (Senior Policy Analyst in Education @ Heritage Foundation) & James Jay Carafano ( Senior Research Fellow for National Security and Homeland Security @ The Heritage Foundation). “Improving U.S. Competitiveness with K–12 STEM Education and Training”, Heritage Special Report, A Report on the STEM Education and National Security Conference, Heritage Foundation Special Report, SR-57, June 16, 2009] June 16, 2009

 16, 2009

Every day, a new technology is brought to market by the STEM workforce, enabling people around the world to live longer, better lives. From computer chips to microwaves, from cell phones to antibiotics, access to technology and technological innovation is what separates the developed world from developing nations. The U.S. depends on science, technology, engineering, and math to maintain its position as the world superpower. In today’s world, technology begets technology. Multidisciplinary research is a prerequisite for any nation to maintain, let alone gain, a competitive edge. The physicist must work with the structural engineer to create alternative energy sources; neither can do it alone. The ocean engineer must work with the nuclear engineer to create world-class submarines. Such technologies keep the economy thriving and protect the country in times of war. Advances in robotics can improve manufacturing. When a company fails to make progress in materials science, it means a competitor’s microchips will be smaller. Falling behind in any technological field has a detrimental domino effect because every field is dependent on the others.

For years, the U.S.-dominated science and technology fields filed record numbers of patents, which in turn empowered its military and fueled its economy. But times are changing. China has gained ground in electrical engineering and computing, and India has made enormous strides toward becoming the leader in accounting and financial services. Ninety-five percent of Fortune 500 CEOs believe that there is a severe shortage of U.S. citizens working in STEM fields. Sixty-eight percent believe that the U.S. is less focused on STEM than other countries. In America, K–12 education is compulsory. Even so, 30 percent of 18- to 22-year-olds do not have a high school diploma. Every year, there are 200,000 U.S. engineering jobs that need to be filled and every year only 60,000 U.S. engineers graduate—leaving more than two-thirds of these STEM positions vacant. While STEM engineering work can arguably be outsourced to other nations, such as China and India (each of which graduates 600,000 engineers per year), continually sending U.S. work to be performed in other countries is not a sustainable solution: Over time globalization will directly and negatively impact America’s industrial economy, national defense, and homeland security.

In some parts of the world, the positive correlation between STEM expertise and economic prosperity has been recognized with increased investment. India, for example, has recently experienced a 600 percent increase in research and development (R&D) centers. These centers are not only funded by Indian companies but by U.S. companies as well—evidence that U.S. graduates are not meeting domestic business demands in quantity or in quality. If the U.S. stays on its current trajectory, more and more high-tech, high-paying jobs will be sent overseas. But the STEM crisis extends far beyond economic prosperity. In an alarming development, America is rapidly moving toward a future where its top defense technologies are invented, designed, and manufactured in foreign countries, leaving the U.S. vulnerable in times of war.

Schools across the U.S. place more emphasis on extracurricular activities than on STEM education. In many schools, there are multiple fundraising activities for sport teams but few for science fairs or math competitions. Likewise, students who excel in sports are considered heroes while students who excel in science are considered geeks. Detrimental to national competitiveness, low achievement in STEM fields at all levels of education and beyond is becoming not only culturally acceptable—it is becoming the norm.

The Federal Government Cannot Solve the STEM Crisis Alone. Decades of engagement show that the federal government is incapable of adequately resolving crises in education. Federal money is quickly thrown at the problem and there is often little or no accountability for how it is spent. New programs and spending are often more symbolic than substantive. The resulting “solution” is not something that benefits the country, but fits the desires of the most effective lobbyists.

America needs a real solution to today’s STEM crisis. There are no shortcuts to solving the problem. Solving the STEM-education crisis will require making significant changes in the elementary and secondary education system to improve learning opportunities for all children from kindergarten through high school in order to prepare more students to succeed in STEM coursework.

Essential: Recruiting and Maintaining Quality Teachers. Many of the above-mentioned issues are wellknown problems that plague the entire K–12 system. They are not limited to STEM education. However, when it comes to STEM, many of the problems are magnified. Take the problem of recruiting and retaining quality teachers. Research shows that teacher quality is directly related to subject matter proficiency. Passionate students often acquire their enthusiasm directly from passionate teachers.  Pg. 2-3 

US leadership’s key to prevent regional disputes from becoming global nuclear wars 

Kagan 07 –Professor of History @ Georgetown University [Robert Kagan (Senior associate @ Carnegie Endowment for International Peace and Senior transatlantic fellow at the German Marshall Fund), “End of Dreams, Return of History,” Policy Review, August & September 2007, pg. http://www.hoover.org/publications/policyreview/8552512.html]

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 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. // 1nc

We must attract more high-skilled workers to complete DOD research 

Bordoff et al 06 - Policy Director of The Hamilton Project, a research group that seeks to advance America’s promise of opportunity, prosperity, and growth [Jason E. Bordoff (JD from Harvard) , Michael Deich (Managing Director of The Hamilton Project, Former Associate Director of the Office of Management and Budget (96-01) and Former Special Assistant to the President for Economic Policy and Senior Director to the National Economic Council), Rebecca Kahane (Research Assistant at The Hamilton Project), & Peter R. Orszag (Senior Fellow in Economic Studies at the Brookings Institution; Director of The Hamilton Project and Research Professor at Georgetown University., Promoting Opportunity and Growth through Science, Technology, and Innovation,” The Hamilton Project, Strategy Paper, December, 2006]

As discussed below, the United States must strike a balance that allows the most highly skilled immigrant talent to work and innovate in the United States, while avoiding an excessive reliance on immigrant science and engineering talent. There are three reasons for this position: First, our ability to attract the world’s most highly skilled workers may decline as their home countries develop their own high-tech industries, thereby offering greater opportunities to native scientists and engineers.b Thirty years ago, most U.S.educated doctoral science and engineering graduates from Taiwan and the Republic of Korea remained in the United States after earning their degrees; today, a large proportion of these graduates return to their native countries following completion of their programs (Freeman 2006). Many Chinese and Indian students now expect to remain in the United States (90 percent and 86 percent, respectively, as of 2003; Finn 2003), but those numbers are likely to decline as China and India develop their economies and increase opportunities for native students.

Second, our access to high-skilled immigrant scientists and engineers could be limited by changing political or security concerns—a risk that became more salient after September 11, 2001. Since those events, the United States has imposed significantly tighter visa restrictions on international students (National Academies 2005a, Chap. 2, esp. pp. 72–77). Similarly, political factors may limit the willingness of international students to come to the United States (Mazzarol and Soutar 2001, Davis 2003, Johnson 2001). Finally, security considerations require that research within certain Department Of Defense laboratories and the National Security Agency be performed only by U.S. citizens. As a result, the United States needs an adequate supply of highly skilled scientists and engineers who are U.S. citizens to work in those restricted facilities. Pg .6

DOD will catalyze clean energy tech innovation and adoption 

Gunn 10 - President of the CNA Institute for Public Policy Research [Vice Admiral Lee F. Gunn (ret.), “Leading the Clean Energy Charge: An Interview with Vice Admiral Lee Gunn,” The Energy Collective, August 24, 2010, pg. http://tiny.cc/qyc7p] 

Aggressive new efforts are underway to end the U.S. military’s reliance on oil by catalyzing clean energy technology innovation and adoption. That is exactly the right approach to enhance the strategic and tactical capabilities of the armed forces, buttress national security, and help repower the economy, according to a recent report published by an elite group of more than a dozen retired generals and flag officers hailing from all branches of the U.S. military. 
“Continued over-reliance on fossil fuels will increase the risks to America’s future economic prosperity and will thereby diminish the military’s ability to meet the security challenges of the rapidly changing global strategic environment,” according to “Powering America’s Economy: Energy Innovation at the Crossroads of National Security Challenges,” a July report published by the CNA Military Advisory Board. 
Earlier this month I interviewed Vice Admiral Lee F. Gunn (Retired), a decorated 35-year Navy veteran now working as the President of the CNA Institute of Public Policy Research. We discussed oil dependency, associated threats to our nation’s security, economic wellbeing, and the lives of our servicemen and women, and the potential for DoD to accelerate the development and adoption of clean energy. 
Below is the full Q&A with Vice Admiral Gunn, which accompanies the exclusive Energy Collective column, “Can the Military Lead the Clean Energy Charge,” which can be read here. 
Q: Vice Admiral Gunn, thank you for speaking with me and sharing your views with theEnergyCollective.com. 
This new CNA report calls for the U.S. Department of Defense and armed services to take on a proactive leadership role in the nation's efforts to transition away from fossil fuels towards a set of clean and efficient energy alternatives. Why does CNA believe clean energy innovation should be a priority for our nation's armed forces? 
Vice Admiral Lee F. Gunn (ret.), President of the CNA Institute for Public Policy Research:  “The Military Advisory Board of CNA met and considered over the last several months the security issues of and the nation’s opportunities in pursuing new technologies in sustainable, domestic energy. We have concluded that we must capitalize on Defense Department work that is already underway, and create new opportunities for government and industry to cooperate. Our report, “Powering America’s Economy: Energy Innovation at the Crossroad of National Security Challenges” summarizes our thoughts. 
The nation’s fossil fuel dependence affects every one of our institutions; it has an especially negative, and direct, impact on our military. 
The Defense Science Board examined the Defense Department’s energy challenges in 2008 and concluded that DoD’s energy inefficiency and reliance on oil created many serious challenges to military effectiveness, including cost. 
As is true for the rest of the country, there are significant economic repercussions of heavy oil dependence in DoD. Given the size of DoD and its rate of energy consumption, the effects are especially acute. 
In 2008, approximately $20 billion of DoD’s budget was spent on energy, of which $3.8 billion purchased electricity for installations. Every $10 increase in the price of a barrel of oil costs the Department $1.3 billion. 
That money comes at a direct and serious cost to other war fighting readiness priorities. The battlefield logistics burden due largely to the delivery of fuel supplies reduces combat effectiveness and creates acute tactical vulnerabilities. 
Q: If I may ask, why DoD? What does the Department bring to the nation's energy innovation quest that other federal agencies or the private sector lack? 
The Department Of Defense is the largest single energy consumer in the nation and one of the largest landholders. DoD offers effective demonstration evaluation and testing platforms for clean energy technologies partially because DoD-administered lands cover every region and climate zone and DoD installations are microcosms of American cities and towns. DoD wields enormous buying power, and influences the directions taken by industry when setting defense acquisition specifications. No other agency or private sector entity operates at this scale. 
DoD also has the advantage of a unique culture. The Department can harness the leadership characteristics inherent in the military culture and leverage its organizational discipline to cultivate strategic relationships with the private sector and within the federal interagency network. 
Finally, DoD imparts a special urgency to its energy requirements stemming directly from today’s real world military engagements. These engagements also provide the opportunity to test and evaluate energy technologies in austere environments and under battlefield conditions. (Battery testing is an excellent example.)

That prevents extinction 

Pollard 09 – Over thirty-five years' business experience advising entrepreneurs about innovation, research and sustainability [Dave Pollard (Vice President @ Chartered Accountants of Canada), “What Happens Next: A Timeline for Civilizational Collapse,” how to save the world, Monday, November 23, 2009, pg. http://blogs.salon.com/0002007/2009/11/23.html]

Energy Crises: Our economy is based utterly on the availability of unlimited inexpensive energy. As the economy collapses for the reasons noted above, investment to seek new sources of cheap energy will evaporate, and an energy crisis will compound and accelerate the economic crises. As all the economic engines -- employment, inexpensive energy, inexpensive resources, and inexpensive capital -- all dry up, the economy will crash, leading to increasing regional and then global political turmoil, and finally, as the energy crisis peaks in the 2050s, the beginnings of civilizational collapse. Civil chaos, compounding the collapse of the fragile global economic system on which almost all humans depend for their very life, will lead to the quick collapse of national and regional governments, and power will devolve by default to local communities. Death will come not from massive war or bioterror (though there will be some, perhaps lots of that) but from the familiar killers of humans throughout civilization -- famine and disease.
US is becoming a space exploration spectator.  We will not be able to recruit students to study aerospace without a clearly defined mission 
AIAA 10 [American Institute of Aeronautics and Astronautics, Inc., “Enabling U.S. Leadership of Human Spaceflight,” An Information Paper, pg. http://pdf.aiaa.org/downloads/publicpolicypositionpapers//Human_Spaceflight_Leadership_Information_Paper_022510.pdf]

With the Space Shuttle’s planned retirement in less than a year, the immediate space transportation concern is how to expeditiously obtain new, safe and reliable U.S.-supplied means for access to Earth orbit. A multi-year capability gap is now a certainty. This situation forces reliance on Russian launch vehicles for International Space Station (ISS) crew rotation. Also, with the proposed cancellation of the Constellation program, government sponsorship of development projects to enable extension of human spaceflight capability beyond Earth orbit is uncertain. The new NASA budget proposal outlines a research program that has robust propulsion and technology development components, but no clearly defined exploration mission, nor any specific achievement milestones. When funding proposals are not accompanied by specific human exploration schedules and objectives, the lack of a framework within which to define and accomplish necessary technological advances invites programmatic drift.

Background

The entire U.S. human spaceflight program since Apollo has taken place in low-Earth orbit. It presently consists of a vehicle to transport humans and cargo to orbit—the Space Shuttle—and a facility for humans to conduct space-unique research—the ISS. After the second Shuttle accident involving loss of life, it was decided to retire the Space Shuttle in 2010, and to seek a “compelling mission” (as the Columbia Accident Investigation Board’s report put it) that would justify spaceflight’s risks to human life. That compelling mission, supported by the Bush Administration and Congress, was a human exploration program beyond Earth orbit. The resulting Constellation program aimed to develop new vehicles for a return to the Moon, with Mars as a longer-term objective. However, Constellation did not receive sufficient funding to meet its intended schedule. Now, six years later, the Obama Administration proposes the cancellation of Constellation, with resources applied instead to providing incentives for commercially developed means of human access to Earth orbit.

The President’s budget proposes that the old model of government-led development of transportation to Earth orbit be replaced with incentives for commercial development of space transportation services that can be procured by the government. Based on systems derived from the ongoing Commercial Orbital Transportation Services program, U.S.-supplied ISS Cargo Resupply Services could be available only two to three years after the retirement of the Shuttle. A new U.S.-supplied human launch system that meets

necessary crew safety standards will take longer to achieve, and regulatory authority for passenger safety on orbit-capable space vehicles has yet to be established. In lieu of the Ares V Heavy-lift Launch Vehicle (HLV) development that was planned as part of the Constellation program, research is proposed into new technologies for HLV concepts. Research regarding new space vehicle propulsion and operational capabilities is also proposed to provide better means for future exploration missions. However, these newly proposed technology initiatives do not yet have any specific exploration objectives to guide their direction, and there is no timetable for achieving specific exploration goals that would drive development programs to apply new technology. Even if the aim is to follow a “flexible path” for human space exploration—one of the options provided by the U.S. Human Space Flight Plans Committee under Norman Augustine—it is important to be able to measure ongoing program success against specific achievement milestones to rate progress. Furthermore, it is unlikely that human exploration beyond Earth orbit can be efficiently accomplished without an operational HLV that could deploy large human spacecraft components and deep space transportation systems.

A significant portion of Americans in high technology careers (including national security disciplines) attribute their inspiration to pursue a challenging educational program to their childhood excitement about human space exploration programs. A recent MIT study showed that number to be 40% among current aerospace engineering undergraduates. The human space exploration program, complemented by robotic missions, is a catalyst for research and innovation, drawing youths to participate and contribute in these exciting endeavors. It kindles a spirit of discovery and wonderment that inspires the nation. The opportunity to be a part of great things shapes and incentivizes individuals entering the nation’s workforce into honing their technical skills and education, which is critical to our national security and to maintaining our country’s technical competiveness.

Meanwhile, India, China, and Japan plan to establish human lunar bases at about the same time as had been proposed by the U.S. under the Constellation program (by the 2020s). Long-duration lunar surface habitation provides one path to obtaining practical operating experience and maturing in situ sustainment capabilities necessary for human space exploration beyond Earth. Explorers on the Moon can always be within five days of a return to Earth when necessary for safety early in a human space exploration program. Trajectories to asteroids or to Mars are infrequently available, and involve much longer transit times. Consequently, the Moon can provide a way station for further exploration into the solar system by providing a test bed for honing combined human and robotic skills as well as strategies for venturing on to other worlds.

Supporting commercially-supplied access for cargo and crew to Earth orbit may well create a robust new industry, and possibly more affordable access to space, but it will require a yet to be established regulatory authority to assure the safety of passengers on these vehicles. Pursuing development of a host of space exploration technologies without well-defined exploration goals is a shortcoming of the newly proposed policy basis for the NASA budget that should be redressed to provide metrics for evaluating progress as well as to prevent redirection of allocated resources for other uses. Without specific human space exploration goals and associated achievement milestones, and without clear plans for supporting the necessary system developments (e.g., HLVs), the U.S. risks becoming a nation of space exploration spectators rather than the source of world recognized exploration accomplishments.

(Adv1) Space lead in decline 

Need to act fast: other powers are rising

Boyd 2009 (Robert S. Boyd, “US Losing It’s Role in Space—Experts Warn Congress”, writes about science and technology, worked at Washington Bureau for more than 40 years, won Pulitzer prize for revealing mental illness, November 24, 2009, http://www.physorg.com/news178312350.html) CT
"Others are catching up fast," said Marty Hauser, vice president for Washington operations at the Space Foundation, an advocacy organization headquarters in Colorado Springs. "Of particular note over the past decade is the emergence of China's human spaceflight capabilities."

Russia now leads the world in space launches. China recently became the third nation, after the United States and Russia, to send its own astronauts out for a spacewalk.

"China is laying the groundwork for a long-term space program with or without us," said Scott Pace, director of the Space Policy Institute at George Washington University in Washington. "We should worry if we're not out there with them."

China's rocket launch facilities are "state of the art," Hauser said.

In a competition once limited to the U.S. and the Soviet Union, 60 nations now have their own space agencies, panelists said. Thirteen nations have active space programs, and eight are capable of launching their own satellites into orbit.

In the last 10 years, the number of countries with communications satellites or GPS systems in orbit has increased from 27 to 37, according to Ray Williamson, executive director of the Secure World Foundation, a space advocacy organization headquartered in Superior, Colo.

"Countries as diverse as Algeria, Iran, Nigeria, Venezuela, South Africa and Turkey have now become part of the so-called space club," he said.

Last year, China launched a Venezuelan-owned communications satellite that "enabled Venezuela to extend its influence throughout Latin America and the Caribbean," Williamson said. The satellite broadcasts Venezuela's TeleSUR channel, which Venezuelan President Hugo Chavez has styled as the alternative to U.S.-based news broadcasts.

So far, the United States operates the only complete set of global positioning satellites (GPS) in orbit, but Russia will launch the final six satellites to complete its own system next March, according to J.P. Stevens, vice president of the Aerospace Industries Association, a trade organization for the commercial space industry the United States operates the only complete set of global positioning satellites (GPS) in orbit, but Russia will launch the final six satellites to complete its own system next March. India and Japan also are building their own GPS systems.

NASA’s credibility and leadership have declined. 

National Academies 2010 (National Academies Press. “Summary”. Capabilities for the future: The Assessment of NASA’s laboratories for Basic Research. Publishes reports by National Academies of Sciences, National Academy of Engineering, Institute of Medicine, and National Research Council—all operate under chart of the United States Congress. Publishes over 200 books in topics of science, engineering, and health. Attract nation leading experts in every field on their award-winning panels and committees. Turns to National Academies Press for qualified definitions and space science, http://www.nap.edu/openbook.php?record_id=12903&page=1) CT

The National Research Council (NRC) selected and tasked the Committee on the Assessment of NASA Laboratory Capabilities to assess the status of the laboratory capabilities of the National Aeronautics and Space Administration (NASA) and to determine whether they are equipped and maintained to support NASA’s fundamental research activities. Over the past 5 years or more, there has been a steady and significant decrease in NASA’s laboratory capabilities, including equipment, maintenance, and facility upgrades. This adversely affects the support of NASA’s scientists, who rely on these capabilities, as well as NASA’s ability to make the basic scientific and technical contributions that others depend on for programs of national importance. The fundamental research community at NASA has been severely impacted by the budget reductions that are responsible for this decrease in laboratory capabilities, and as a result NASA’s ability to support even NASA’s future goals is in serious jeopardy. This conclusion is based on the committee’s extensive reviews conducted at fundamental research laboratories at six NASA centers (Ames Research Center, Glenn Research Center, Goddard Space Flight Center, the Jet Propulsion Laboratory, Langley Research Center, and Marshall Space Flight Center), discussions with a few hundred scientists and engineers, both during the reviews and in private sessions, and in-depth meetings with senior technology managers at each of the NASA centers.

· Several changes since the mid-1990s have had a significant adverse impact on NASA’s funding for laboratory equipment and support services:

Control of the research and technology “seed corn” investment was moved from an associate administrator focused on strategic technology investment and independent of important flight development programs’ short-term needs, to an associate administrator responsible for executing such flight programs. The predictable result was a substantial reduction over time in the level of fundamental—lower technology readiness level, TRL—research budgets, which laboratories depend on to maintain and enhance their capabilities, including the procurement of equipment and support services. The result was a greater emphasis on higher TRL investments, which would reduce project risk.

A reduction in funding of 48 percent for the aeronautics programs over the period fiscal year (FY) 2005-FY 2009 has significantly challenged NASA’s ability to achieve its mission to advance U.S. technological leadership in aeronautics in partnership with industry, academia, and other government agencies that conduct aeronautics-related research and to keep U.S. aeronautics in the lead internationally.

Institutional responsibility for maintaining the health of the research centers was changed from the associate administrator responsible for also managing the technology investment to the single associate administrator to whom all the center directors now report.

NASA changed from a budgeting and accounting system in which all civil service manpower was covered in a single congressional appropriation to one in which all costs, including manpower, had to be budgeted and accounted for against a particular program or overhead account.

Other countries want to access what we have: no longer in the lead

Jacoby 04 ((Lowell E. Jacoby, “Current And Projected National Security Threats to the United States”, Vice Admiral, US Navy Director, Defense Intelligence Agency, Statement for the Record, Senate Select Committee on Intelligence, February 24, 2004, Phillipines, http://www.au.af.mil/au/awc/awcgate/dia/jacoby24feb04.pdf) CT
Cover, Concealment, Camouflage, Denial and Deception. Key target countries have increased cover, concealment, camouflage, denial and deception efforts to thwart US technical intelligence, surveillance and reconnaissance and clandestine human intelligence collection. Virtually every state that perceives itself threatened by US military power and intelligence is assessing the performance of US tactics, weapons and reconnaissance capabilities in OIF to develop more effective countermeasures against US high-technology warfare. Underground Facilities. Use of underground facilities (UGFs) to protect and conceal WMD, ballistic missiles, leadership, and other activities is expanding. Growing numbers of UGFs are especially notable among nations with WMD programs. In 2003, we have observed more than a dozen new military or regime-related UGFs under construction. Space and Space-Denial Capabilities. Adversaries recognize the importance of space and are improving their access to space platforms. Worldwide, the availability of space products and services is accelerating, fueled by proliferation of advanced satellite technologies, including small satellite systems, and increased cooperation among states and increased activity by 23 consortia. These developments provide unprecedented communications, reconnaissance and targeting capabilities to our adversaries because most space systems have military as well as civil applications.
US losing space credibility – it lacks a lunar presence.  

AIAA 2009 (American Institute of Aeronautics and Astronautics, “Sustaining human spaceflight leadership”, World Forum for Aerospace Leadership, 2009, http://pdf.aiaa.org/downloads/publicpolicypositionpapers//HumanSpaceflightLeadership.pdf) CT

After the retirement of the Space Shuttle in 2010 the US and the world’s spaceflight community will be dependent on Russian spacecraft for piloted and cargo access to the International Space Station, until a new US spacecraft becomes operational, hopefully in 2014. Also, while preliminary studies of additional systems needed for renewed US human exploration beyond earth orbit have begun, no commitment has yet been made to develop these capabilities. Given the stated plans of India, China, and Japan to establish lunar bases in the 2020-2030 period, failure to establish a robust US lunar presence would become a further symbol of the decline of US society, economy, and polity. 

Human spaceflight is an inspiring manifestation of the our species’ urge to reach and explore new destinations that also enables discovering much about how we came to be and what might be our future. The US has been a leader in this endeavor from the beginning, resulting in advances in our education system, inspiring some of our youth into advanced technology careers, and showing the world how US aerospace prowess can benefit all people. However, continued US leadership in human spaceflight is now threatened. At least a four-year gap between retirement of the Space Shuttle in 2010 and the first piloted flight of the Ares 1 Crew Launch Vehicle (CLV) and Orion Crew Exploration Vehicle (CEV) is now expected, forcing reliance on Russian launch vehicles for crew rotation, and safety in the interim. Furthermore, use of the CLV/CEV to provide crew rotation for the International Space Station (ISS) is not currently projected after 2017, jeopardizing the opportunity to get full benefit of this unique research facility. The availability of commercial human orbital launch alternatives to the CLV/CEV for ISS access by that time is still highly uncertain. Sponsorship of actual development programs to enable extension of CEV operational capability beyond Earth orbit by 2018, including development of the Ares 5 launch vehicle and Altair lunar landing craft, is undetermined. Meanwhile, other nations are working vigorously to expand a human presence in earth orbit, as well as to extend it the moon, and beyond, with the potential to eclipse the US leadership status in this area of human achievement and economic opportunity.

(Adv1) SLS solves coop 

STS era was a golden age of international space collaboration.  NASA’s support for Space Life Sciences missions renews this cooperation 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Dedicated Life Science Missions on the Shuttle - In 1978, NASA released a formal research announcement calling for research proposals for the laboratory facility of the space shuttle-based space transport system (STS). The unique feature of this announcement was that the research was to be rigidly peer-reviewed by two different panels: one focusing on scientific merit and the other examining the feasibility of the study in terms of being accommodated with the available facility/equipment infrastructure of the STS laboratory. A similar review model was used in the physical sciences. The first life sciences mission was designated for the mid-1980s. Unfortunately, work was postponed until 1991 due to the tragic fate of the space shuttle Challenger, which exploded following liftoff. As a result, shuttle missions were delayed until NASA deemed that it was safe to continue the shuttle program.

The access to space afforded by the STS missions provided for a broad portfolio of life science experimentation aimed at assessing the effects of microgravity and spaceflight on biological responses. Of particular note, however, are the three dedicated life sciences missions that were flown in the decade of the 1990s. They were designated as Space Life Sciences (SLS) missions. SLS-1 in 1991 lasted 9 days; SLS-2 in 1993 lasted 14 days; and Neurolab, a dedicated mission for the neurosciences in 1998, lasted 16 days. Within these three missions was a wide scope of experiments, ranging from plant and cell biology to complementary human and animal projects. The human studies were enhanced by NASA astronauts and payload scientists, who not only conducted the research as surrogate investigators but also served as the subjects for the composite human science package.

The research topics investigated across the three missions were broad, covering all the physiological systems discussed within this report. A unique feature of these missions was that laboratories for the animal studies were established at both the launch and landing sites so that groundbased analyses could be conducted in close proximity to take-off and, especially, at landing to minimize physiological alterations occurring during the recovery period. In Neurolab, as with SLS-2, animal subjects were studied in detail during actual spaceflight. Some of the animal specimens were acquired during flight and then compared to animal samples obtained following landing. This was a major accomplishment because all animal studies prior to this mission were performed during varying time intervals after landing, making it impossible to separate the effects of landing on the various experiments from the effects of the spaceflight environment itself.

Additional unique features of the SLS and Neurolab missions were that synergy was established within the international community of investigators and agencies. For example, in the Neurolab mission all of the ground-based research prior to flight was funded by several institutes within the National Institutes of Health, especially the National Institute of Neurological Disorders and Stroke. Investigators from the Japanese Aerospace Exploration Agency and the European Space Agency were also involved. Although the life sciences program had its roots in issues of crew health and safety, fundamental biology also grew to be a substantive part of the program, particularly in the area of plant biology. For example, research on the loss of convection on root zone hypoxia showed the impact of spaceflight on plant metabolism, and comprehensive gene expression studies revealed genome-wide effects of spaceflight on gene expression patterns.

In many ways, the dedicated flight program in space life sciences served as an important model of how flight-based research can be integrated across (1) project science disciplines, (2) national and international space research programs, and (3) national and international funding agencies. There have been repeated calls within the life sciences community to recapture the synergy that was present in the Neurolab mission.

Dedicated Physical Science Missions on the Shuttle - During the flight history of the STS, a range of physical sciences investigations was flown, largely in the context of Spacelab. Among these missions were U.S. Microgravity Laboratory (USML) missions USML-1 and USML-2, as well as Microgravity Science Lab (MSL-1) and several international collaborative missions. The topics of all these experiments mirrored the four physical science categories listed above. Among the fluid physics experiments were investigations of surface tension and thermocapillary-driven flow, which generated new insights into instabilities and oscillatory flow excitations. Multiphase fluid flow experiments and investigations of bubbles, droplets, and coalescence were also an active part of the program, as was work on complex fluids. In materials science, crystal growth was an active theme, with one goal being to grow large, homogeneous crystals of exceptionally low defect content in alloys (e.g., ZnCdTe) as well as in organic compounds, most notably in protein crystals. Using the TEMPUS electromagnetic levitator, investigations of undercooled liquids led to the design of glass-forming metal alloys and metallic glasses that had significant commercial impact. Experiments also explored dendrite growth in the absence of convective heat transfer, research that involved materials science and fluid physics. Combustion was an active area driven by fundamental questions and the relevance to fire safety. Central to this research were investigations on flame propagation and extinction, combustion ignition and autoignition, smouldering, and droplet combustion that yielded significant results. Among these were elegant experiments on ball flames. During the Spacelab era, fundamental physics began to emerge as a significant thrust in microgravity research, four experiments were conducted on phase transitions and critical phenomena at both moderate and ultra-low temperatures. Their results included the most precise measurement to date of the superfluid critical point in liquid helium. Collectively, through the shuttle era, research in the physical sciences generated an impressive number of peer-reviewed publications, landmark measurements, and discoveries, all of which could only be achieved through access to space.2

An important element of the STS period of physical science research was the rise of the discipline working groups. These groups formed advisory committees for NASA and provided an increasingly coherent interface between the scientific community, potential flight opportunities, and NASA’s leadership. They organized conferences and workshops that brought NASA leaders and scientists together with university and industrial scientists and helped to develop a microgravity science community and heritage. Near the latter part of the STS period, the physical sciences research community had grown significantly to include Nobel Laureates, members of the National Academies, and some of the best and brightest young scientists of the era. One objective of this report is to present a vision of a program that will recapture for NASA the strength and significance of the research portfolio during the STS period and the excellence of its participants.

THE CURRENT STATUS AND POTENTIAL OF THE LIFE AND PHYSICAL SCIENCES RESEARCH PROGRAMS - From the inception of the International Space Station (ISS) program, elaborate plans were made by NASA and its international partners, especially the Japanese Aerospace Exploration Agency and the European Space Agency, to outfit the ISS as a world-class research laboratory for undertaking cutting edge research and to provide opportunities that would expand research in microgravity to longer periods than 6 months. This was to be a major leap for the United States, given that the longest missions on Spacelab were less than 20 days. One important goal was to establish a first-class animal facility on the ISS containing Advanced Animal Habitats capable of separately housing 6 rats or 8 to 10 mice that could be utilized for a variety of studies on the effects of long duration microgravity, while using a centrifuge as a control modality to maintain homeostasis at different gravity loads up to the standard 1 g. Other planned ISS infrastructure goals included shared facilities for combustion and materials research, as well as a flexible low-temperature physics facility. Some of these facilities have been realized and have enabled important scientific milestones such as the achievement of plant growth from seed to seed on orbit. Over the ISS development period, the organization and prioritization of the life and physical sciences changed significantly. These changes included the establishment of the Office of Biological and Physical Research as NASA’s fifth strategic enterprise and an increased focus on the Human Exploration and Development of Space program.

Unfortunately, over only a few years time, nearly all non-medical research in this program was canceled due to a lack of funds and budget reprioritizations focused on enabling the Constellation Program to move forward. This was a disastrous blow to the life and physical sciences program within NASA because, since the missions in the late 1990s, there had been little or no flight program of substance to expand on the knowledge base established throughout the prior decade. From 2003 to the present time, the budget for biological and fundamental microgravity sciences within NASA has been reduced by more than 90 percent from its prior level, with only modest protection via a congressional mandate. There remains little opportunity (as mandated to NASA) for conducting research even in the ground-based setting. This is true for U.S.-led fundamental and applied hypothesis-driven research initiatives, and the committee notes that the only human research being performed on ISS is agencysponsored mission operations research. While the remaining components of the life and physical sciences program are providing important scientific information, as described in subsequent chapters of this report, the extramural research community in these fields of space science is not part of the equation. In Chapter 12, potential approaches to addressing these and other organizational issues are discussed. Pg. 2-3 – 2-5 //1ac

(Adv1) Coop w/ Russia solves warming 
Science cooperation with Russia improves technology needed to solve global warming 
Wagner et al. 02 -  SRI International senior analyst, George Washington University Center for International Science and Technology Policy research scientist [Caroline Wagner, Irene Brahmakulam, D. I. Peterson, Linda Staheli, Anny Wong, “Necessity of Cooperation with Russia” U.S. government funding for science and technology cooperation with Russia, Volume 5, Issue 1504 page 55]
In more than three quarters of the projects we discussed with scientists and managers, respondents reported that the work could not have been done without collaborating with Russian counterparts. Three who said that the research could have been done without Russian help added that it could not have been done as well. Collaboration gave U.S. scientists access to Russian data or field sites to gather samples. For example, U.S. scientists emphasized that soil and climate data collected continuously by Russian scientists in the past decades may be the only samples of their kind in the world. Access to such information fills important gaps in what the US. (and world) scientific communities understand about global climate change. Another discussant reported that their project resulted in the deployment of an arctic monitoring system that could not have been done without help from Russia. U.S representatives also reported that collaboration reduced the time required to complete the projects and Russian data and input from Russian scientists improved the quality of the research project. Finally, one U.S. scientist said, "lt would be arrogant to go to Russia to do science without involving Russian scientists."

(Adv1) Coop w/ Russia solves prolif 

Science cooperation with Russia prevents the proliferation of nuclear weapons 

National Academy of Sciences & Russian Academy of Sciences 05 [National Research Council of the National Academies & Russian Academyy of Sciences, “Conclusion” Strengthening U.S.-Russian Cooperation on Nuclear Nonproliferation, page xvi]
Cooperative efforts are at a turning point. No longer should or can the Russian Federation be solely the recipient of assistance. It is now able politically and economically, as well as militarily, to take its place as a true partner of the United States in the effort to contain the proliferation of nuclear weapons in the world. It is therefore time for the two sides to forge a full partnership in this regard. To accomplish this, a two-pronged program is required. First, the remaining impediments to existing and contemplated programs of cooperation must be removed or at the least, their effects must be diminished. Second, a long-term approach to the establishment of a true partnership is required to reduce and eliminate the threat of the further proliferation of nuclear devices, the material needed to construct them- and their delivery systems. As the nations with the world's largest stockpiles of nuclear weapons and fissile material, the United States and Russia have not only an opportunity but also an obligation to strengthen their cooperative nuclear nonproliferation programs and make them as effective as possible.

Science Cooperation with Russia key to protect the environment & prevent nuke prolif

Schweitzer 08 - director of Eurasian Programs at the U.S. National Academies in Washington, DC. [Glenn Schweirzer, “Engaging Russian Scientists” Science, Vol. 321, no. 5887, 7/18/08, p. 317]
But the United States, and indeed the entire world, needs Russian assistance to address global challenges—to expand energy supplies and promote energy-efficient technologies, to protect public health and the environment, and to prevent nuclear proliferation and terrorism. International partnerships can build on successes of the past, benefiting all participants. Also, engagement promotes transparency, while encouraging Russia to be a central S&T player for achieving common global goals.

(Adv1) Coop w/ Russia solves terror 

Science Cooperation with Russia key to reduce urban terrorism 

Schweitzer 09 - director of Eurasian Programs at the U.S. National Academies in Washington, DC. [Glenn Schweitzer, “Reset Russian Cooperation” Science, Vol. 324, no. 5933, 6/12/09 p. 1365]
More than 2500 U.S. scientists and a comparable number of Russian scientists from hundreds of institutions have participated in interacademy projects. History has shown that unlocking laboratory doors can be an important step in building confidence between both individuals and governments. In Moscow, the academies undoubtedly will cheer past successes, which should bode well for the future. During the 1960s, many scientists were pioneers in uniting important communities of the two countries; and in the 1970s, the academies paved the way for bilateral government efforts to explore space, investigate the atom, and share data banks of ocean, Earth, and atmospheric research findings. In the following decade, they helped set the stage for reaching arms control agreements, finding common ground on human rights, and expanding explorations of the polar ice caps. And in the 1990s, they provided important stability in U.S.-Russian relations at a time of political and economic turmoil in Russia. Most recently, the academies have provided an important impetus for expanding international nuclear nonproliferation efforts, reducing the likelihood of the malevolent use of dual-use biotechnologies, and countering the dangers of urban terrorism. 

(Adv2) U: No research now 
US falling behind in STEM research 

AIAA 2010 (American Institute of Aeronautics and Astronautics, “ Increasing Emphasis and Funding for Technology and Engineering in STEM”, World Forum for Aerospace Leadership, 2010, http://pdf.aiaa.org/downloads/publicpolicypositionpapers//STEM_Information_Paper_030910.pdf) CT
The American Institute of Aeronautics and Astronautics (AIAA) – the world’s largest technical society dedicated to the global aerospace profession – is extremely concerned that the United States is increasingly falling behind its own past record of attainment, as well as behind the current efforts of other nations, in producing esngineering graduates. Since professional engineers rely on a firm academic foundation in the “STEM” subjects of Science, Technology, Engineering and Mathematics, increased national emphasis must be placed on these disciplines in general and on Technology and Engineering (T&E) in particular. AIAA believes the importance of increased emphasis on technology and engineering education cannot be overstated, since it forms the foundation for a strong and vibrant supply of engineers to maintain America’s edge in the global competitive marketplace.

Leadership is low because of the lack of research

AIAA 2009 (American Institute of Aeronautics and Astronautics, “Recapturing American Leadership in Space Life and Physical Sciences”, World Forum for Aerospace Leadership, 2009, http://pdf.aiaa.org/downloads/publicpolicypositionpapers//LifeandPhysicalSciencesWhitePaper.pdf) CT
In 2004-2006, NASA decimated the fundamental biological and physical sciences research program by the unprecedented retraction and termination of funding for basic research. The basic biological and physical sciences program was cut by 85%, over 1,700 scientists and nearly 3,000 students were abandoned. Despite attempts by Congress to provide some subsistence funding for these programs, NASA continues to provide no support beyond that mandated by the Congress. The research programs have not recovered, eliminating the ability to train the next generation of scientists and engineers for space research. This unprecedented action severed links to academia, eliminated leveraging funding, and destroyed NASA's corporate memory of how to build a balanced program of flight and ground research. The current NASA agenda over-emphasizes engineering and applied science for human exploration and lacks fundamental discovery science that previously contributed knowledge enabling human exploration. The existing imbalance defies the National Aeronautics and Space Act of 1958 that created NASA to expand human knowledge of Earth and space, develop and operate aeronautical and space vehicles for carrying materials and organisms through space, establish long-range studies of benefits, opportunities and problems involved with aeronautical and space activities, and preserve the role of United States as leader in aeronautical and space science and technology through research and technology development. The flawed stewardship has crippled the US’s ability to maintain leadership. Europe, China, Japan and other nations wisely continued support of robust ground and flight research in fundamental life and physical sciences and, as a result, are postured to reap the scientific and technological benefits of the International Space Station (ISS). It is imperative to reinvigorate the US’s science community and recapture leadership in space research.

(Adv2) Research is key 

Research is key

AIAA 2009 (American Institute of Aeronautics and Astronautics, “ Increasing Emphasis and Funding for Technology and Engineering in STEM”, World Forum for Aerospace Leadership, 2009, http://pdf.aiaa.org/downloads/publicpolicypositionpapers//EmphasisingTechandEngineering.pdf) CT

To remain globally competitive, the U.S. must increase its emphasis and funding on the technology and engineering components of STEM education. Several policies and actions would make significant progress on this objective. First, Congress should explicitly include strong support for technology & engineering (T&E) education in STEM legislation at all levels from kindergarten through university. In addition, Congress should make federal agencies accountable for promoting STEM education, and in particular the T&E aspects, by evaluating the effectiveness of STEM education activities in OMB’s Program Assessment Rating Tool (PART). Second, the Administration should provide incentives for creating more in-service and pre-service hands-on training in T&E for K-6 educators, who are especially critical to laying the foundation for a student’s interest in engineering careers. Third, the Department of Education should promote the development and dissemination of a high school Advanced Placement Design Course and examination, emphasizing to secondary school students the importance of engineering. Fourth, the Federal Government should support university programs that partner NASA, DOT, DOD, and NOAA with academia to provide hands-on training experiences at the college and university level. Such experiences have been shown to have positive effects on retaining engineers in engineering-related industries.
(Adv2) ISS key to STEM

ISS is key to increasing student interest in science and technology

NASA 06’- National Aeronautics and Space Administration(National Aeronautics and Space Administration, “International Space Station” http://www.nasa.gov/pdf/174444main_ISS%20Education%20Plan_FIN%5B2%5D.pdf, December 2006, page 5 & 6) DMF

In early 2006, NASA invited education experts from other Federal agencies to participate in a Task Force charged with developing concepts for using the ISS for educational purposes. Senior representatives from the education offices of the Department of Defense, Department of Education, Department of Energy, National Institutes of Health, and National Science Foundation agreed to take part in the Task Force and have graciously contributed their time and energy to produce a plan that lays out a conceptual framework for potential utilization of the ISS for educational activities sponsored by Federal agencies as well as other future users. At this stage of planning, the participating agencies have not identified any funds for ISS educational projects, and their participation does not indicate any commitment of resources. Both their resource requirements and their funding sources are subjects for follow-on efforts. The education and training of young people to take productive places in our society is of profound importance to the Nation. Failure to effectively prepare future generations to understand and participate in a complex world and a high-technology economy would bear directly on our national security and our future economic vitality. Though NASA’s primary mission, as described in the National Aeronautics and Space Act of 1958, is centered on the science and technology of aeronautics and space exploration, NASA has long recognized the close coupling of its mission to education. Educational content has been an established component of NASA’s ISS activities since the planning stages of the ISS, involving student- developed activities conducted aboard the ISS, students performing classroom versions of ISS experiments, students participating in ISS events involving engineering and operations activities, and crew-initiated informal educational demonstrations. To date, these projects, which are described in the NASA report Inspiring the Next Generation: Student Experiments and Educational Activities on the International Space Station, 2000–2006, have been estimated to involve over 31 million students. The report is referenced in this document. The ISS National Laboratory Education Concept Development Report explores the potential of the ISS to support educational projects initiated by a variety of non­ traditional users, including other Federal agencies. The task group has concluded from its first phase of discussions that there is significant interest among other Federal agencies in the opportunity to further develop the ISS as an asset for education. The group has produced a concept of operations describing how Federal agencies and other organizations might economically use the ISS with minimal additional infrastructure. Although it was understood by the Task Force that hardware-oriented experiments are expensive to build and difficult to transport, it was also recognized that educational activities can take many forms that are far less resource-intensive. An analysis of the tasks required to conduct various types of education activities on the ISS is included in the full report.

ISS key to increasing STEM education

NASA 06’- National Aeronautics and Space Administration(National Aeronautics and Space Administration, “International Space Station” http://www.nasa.gov/pdf/174444main_ISS%20Education%20Plan_FIN%5B2%5D.pdf, December 2006, page 10 & 11) DMF

The primary function of the ISS National Laboratory should be to improve interest in, and the quality of, STEM education in the United States. However, like many of the challenges faced in the development of the ISS, the Task Force senses that the response to this challenge will need to be one that involves international cooperation. The United States can no longer afford a Cold War vision of its educational system as being separate from, and in competition with, the rest of the world. In order to confront the challenges it will face in the 21st century, the education system, much like the ISS project, will need to function in an environment of international cooperation. While the Task Force’s primary aim should be to improve the quality of American education, it is also important to consider the benefits of international cooperation inpursuing this goal aboard the ISS National Laboratory. The ISS National Laboratory Project is an opportunity to unify peoples from around the world, and possibly allow all American students to engage in international projects, rather than separate countries further. To be successful in the 21st century, American students must learn to work in an international environment. Just as with the ISS, students can accomplish more by working together than they can in competition with each other. America may even find, to our surprise, that together our efforts are synergistic. 

ISS experiments motivate students to pursue careers in the STEM fields

NASA 07’- National Aeronautics and Space Administration(National Aeronautics and Space Administration, “Inspiring the Next Generation with 'Hands-on' Experience: International Space Station Provides 'Classroom' for Students Around the World”, http://www.nasa.gov/mission_pages/station/research/station_education.html, June 27, 2007) DMF

A student views seeds at the Sally Ride Science Festival at Meredith College in Raleigh, NC. Imagine a classroom project to build training hardware for astronauts. Or growing plants on the International Space Station. Or snapping photographs from space. For more than six years, the space station -- where crews perform experiments 220 miles above Earth -- has become a base for an integral part of school curriculums around the world. Nearly 32 million U.S. and international partner students -- from kindergarten to college -- have had the opportunity to participate in a live downlink from the space station where astronauts answer their questions about living, working and doing scientific research in space. Image above, at right: A student looks at seeds at the Sally Ride Science Festival at Meredith College in Raleigh, NC. Credit: NASA Nearly a million U.S. students have participated in hands-on or “inquiry based” learning linked to research on the station. Thousands of international students also have participated. "Educators have found that students are really motivated when they can compare their experiments in the classroom with similar investigations on the space station," said Julie Robinson, International Space Station Program scientist at NASA's Johnson Space Center in Houston. "Educational activities linked to the space station motivate students to pursue studies in science, engineering, technology and math." Two alfalfa seeds -- smaller seeds -- and two radish seeds -- larger seeds -- that are part of the classroom kit that will be used by students participating in CSI-01 experiment. One popular project currently operating on the space station -- called the Commercial Generic Bioprocessing Apparatus Science Insert, or CSI -- uses small growth chambers in an incubator to help students investigate the effects of living in space on small plants and animals. The studies are linked to established ground-based curricula. Students can participate in several different experiments that grow more than their interest in science. The equipment for the experiment was developed by Bioserve Space Technologies in partnership with the University of Colorado in Boulder.Image at right: This image shows two alfalfa seeds (smaller seeds) and two radish seeds (larger seeds) that are part of the classroom kit that will be used by students participating in CSI-01 experiment. Credit: NASA Using the Agronauts curriculum developed by North Carolina State University, elementary students can learn about seed germination and how gravity affects plant growth. They grow their own gardens in their classrooms and monitor variations in how the same plants grow in a garden habitat on orbit. Another CSI experiment monitors small worms -- model organisms used to study physiological processes that also affect humans -- to gain insight about their multi-generational and long-term growth on the station versus in the classroom. Middle school students watched the worms grow through an automatic video downlink. Their investigations were based on a curriculum developed by Orion's Quest. Samples from the investigations are also of interest to several international teams of scientists who will be examining the space-grown seedlings and worms once they are returned to Earth. In a CSI experiment planned for the future, students examine crystal growth formation to learn how spaceflight and microgravity, or the weightless environment of space, can help improve protein crystals. Students grow crystals in their classrooms and use the Internet to compare their growth rate to those grown in space. "These experiments are providing an extraordinary educational experience to thousands of elementary, middle and high school students who otherwise would not have access to science conducted on board the station," said Stefanie Countryman, education program coordinator at the University of Colorado. "Our CSI payload challenges students to think in unique and creative ways. It also is helping to raise a generation of children who understand why the space station and space exploration are invaluable to our nation." EarthKAM image of Ganges River Delta in Bangladesh and India Another experiment gives students actual control of a camera on the space station. The educational program Earth Knowledge Acquired by Middle School Students, or EarthKAM, gives thousands of students each year an unprecedented opportunity to photograph and examine the Earth from the unique perspective of space. Image at right: EarthKAM image of the Ganges River Delta in Bangladesh and India. Credit: NASA Using the EarthKAM Web pages, students maneuver a special digital camera mounted in a space station window. Students photograph a wide range of beautiful and fascinating features on the surface of Earth. They study the photos to learn more about the physical features of the Earth's surface such as volcanoes, river deltas and pollution."We are giving students the opportunity to not only operate something in space, but also learn about geography in an exciting way," said Sally Ride, EarthKAM's principal investigator and the former NASA astronaut who became the first American woman to reach space. "It's amazing to see just how many schools are benefiting from this experiment and gaining a new understanding of the world we live in." To date, more than 82,000 students in 1,260 middle schools in the United States and 15 other countries have participated in the EarthKAM project. A total of 150 college students from the University of California at San Diego also have operated the experiment. Both high school and college students have received more than 20,000 photographs from the station since EarthKAM began in March 2001 on Expedition 2 -- the second research mission to the station. Education Payload Operations is another successful education program in which students learn how simple objects like toys and tools behave differently in space. Station crew members demonstrate the physical properties of those objects such as force, motion and energy that may be obscured by gravity on Earth. The demonstrations -- developed by the Teaching from Space Office at the Johnson Center -- have been performed by crew members on the station since Expedition 4 began in December 2001."From astronauts showing how simple and familiar phenomena such as water droplets behave on the station, to inviting students of all ages to pose questions to station crews during live television events, these diverse activities connect with students and bring the station experience into their lives," said Jon Neubauer, education specialist in the Teaching from Space Office at the Johnson Center. All Education Payload Operations activities are videotaped and are being incorporated into a variety of NASA education resources. More than 500 videos have been distributed by NASA's Central Operation of Resources for Educators, or CORE, to science teachers and about 1,500 teachers each year are trained to use the materials in their classrooms. Other specific video demonstrations have been developed by NASA to meet the educational needs of science museums for use in lessons and exhibits as part of the Museum Aerospace Education Alliance. Space station crew members on three separate expeditions used items such as paper airplanes and musical instruments to show how these ordinary objects perform in microgravity. View of surface tension demonstration using water that is being held in place by a metal loop. During Expedition 6 -- the sixth research mission to the station from October 2002 to April 2003 -- astronaut Don Pettit enjoyed performing a number of experiments on the station that became known as "Saturday Morning Science." Building from his own curiosity about the physical effects of the microgravity environment, Pettit showed a variety of fluid physics principles by experimenting with thin films and fluid flows and growing salt crystals out of a suspended thin film solution. "Saturday Morning Science" experiments were made into NASA videos that are used by high school and college students as a guide to performing similar experiments in their classes. Image at right: During Expedition Six aboard the International Space Station, Expedition Six NASA ISS science officer Donald R. Pettit demonstrated surface tension using water held in place by a metal loop. Credit: NASA While some students may not be participating in on-orbit activities, they are certainly doing their part on the ground. Students at 22 high schools across the country are building hardware for space station mockups used by NASA astronauts and ground personnel to train for space missions. Students who participate in the High Schools United with NASA to Create Hardware, or HUNCH program, learn how to engineer, draft and manufacture equipment similar to that used on the space station. At NASA's Marshall Space Flight Center in Huntsville, Ala., and at the Johnson Center, students meet with NASA engineers, analyze current training hardware and then build it. Twenty cargo lockers like those used for storage on the space station have been built by the students. They also built a prototype valve to control water flow and cooling to station racks to train crews how to handle any leaks on the station. Students participating in these NASA educational activities also have built power supplies for utility panels to power laptops and payloads. All of these student-built products are already being used in training sessions at the Marshall Center and the Johnson Center. "These students are NASA's future," said Robinson. "Whether it's a future scientist seeking a break-through in medicine, the future astronaut flying to the moon or Mars, or the future engineer building spacecraft to take us there, it will be a proud moment to hear them say their participation in our space station educational activities led them to those careers."

(Adv2) STEM key to US Economy

Science and tech are the building blocks for US economic leadership. Once lost, they can never be regained  

COSEPUP 07 – Joint unit of the National Academy of Sciences, National Academy of Engineering, and the Institute of Medicine that conducts studies by special interdisciplinary panels comprising the nation's best scientific and engineering expertise.. [Committee on Science, Engineering, and Public Policy, Rising above the gathering storm : energizing and employing America for a brighter economic future, 2007]

Having reviewed trends in the United States and abroad, the committee is deeply concerned that the scientific and technological building blocks critical to our economic leadership are eroding at a time when many other nations are gathering strength. We strongly believe that a worldwide strengthening will benefit the world’s economy—particularly in the creation of jobs in countries that are far less well-off than the United States. But we are worried about the future prosperity of the United States. Although many people assume that the United States will always be a world leader in science and technology, this may not continue to be the case inasmuch as great minds and ideas exist throughout the world. We fear the abruptness with which a lead in science and technology can be lost—and the difficulty of recovering a lead once lost, if indeed it can be regained at all.

The committee found that multinational companies use such criteria3 as the following in determining where to locate their facilities and the jobs that result:

• Cost of labor (professional and general workforce). • Availability and cost of capital. • Availability and quality of research and innovation talent. • Availability of qualified workforce. • Taxation environment. • Indirect costs (litigation, employee benefits such as healthcare, pensions, vacations). • Quality of research universities. • Convenience of transportation and communication (including language). • Fraction of national research and development supported by government. • Legal-judicial system (business integrity, property rights, contract sanctity, patent protection). • Current and potential growth of domestic market. • Attractiveness as place to live for employees. • Effectiveness of national economic system.

Although the US economy is doing well today, current trends in each of those criteria indicate that the United States may not fare as well in the future without government intervention. This nation must prepare with great urgency to preserve its strategic and economic security. Because other nations have, and probably will continue to have, the competitive advantage of a low wage structure, the United States must compete by optimizing its knowledge-based resources, particularly in science and technology, and by sustaining the most fertile environment for new and revitalized industries and the well-paying jobs they bring. We have already seen that capital, factories, and laboratories readily move wherever they are thought to have the greatest promise of return to investors. Pg. 3-4 //1ac

They drive 80% of US growth and are the foundation of US leadership 

Galama & Hosek 08 - Management scientist @ RAND Corporation & Director of the Forces and Resources Policy Center of the National Defense Research Institute [Titus Galama (Ph.D. in physics from the University of Amsterdam) & James Hosek (Ph.D. in economics from the University of Chicago.), U.S. Competitiveness in Science and Technology, 2008]

In 1956, Robert Solow introduced a Nobel Prize–winning economic model that attributed growth in production over time not just to increases in capital and labor, but also to technological change. Indeed, Solow reasoned that technological progress could account for the large residual of economic growth not attributable to increases in capital and labor. He estimated that technological progress accounted for 80 percent of the growth in output per worker in the United States since the turn of the 20th century (Solow, 1956, 1957). While subsequent estimates of the role of technological change have been lower, Solow’s insight into the importance of technological progress endures. Analysts and policymakers now realize that human capital and knowledge/technology3 are a substantial source of national wealth (e.g., Warsh, 2006, 2007; Eaton and Kortum, 2007).

Solow’s model assumed that technological change occurred at a given rate determined by outside factors (Solow, 1957). Eaton and Kortum (2007) suggest that until the industrial revolution, economic progress seems to have taken this form, where economies grew simply through the serendipitous arrival of ideas. But with the industrial revolution came active and systematic efforts to discover and apply new technologies. Innovation today results from substantial R&D investments by firms. Romer (1990) introduced a model in which the pace of technological discovery is driven by economic agents in response to market incentives, and his model implicitly places importance on the institutional infrastructure—laws, policies, and regulations—that support research and innovation. 

Thus, capability to innovate and adopt new technologies, including those invented elsewhere, is crucial to the employment, sales, and profitability of U.S. firms and hence to the U.S. economy and standard of living. Science and technology have historically contributed significantly not only to economic growth but also to well-being (improved public health, longer life expectancy, better diagnoses and treatments of many illnesses, etc.), standard of living (refrigerators, cars, iPods, etc.), and national security (atomic bomb, radar, sonar, etc.). The strength of the U.S. economy and military provide it with the foundation for its global leadership. If claims of diminishing U.S. leadership in S&T are true and its future ability to compete globally is in question, the prognosis is indeed serious. S&T is directly linked not only to America’s economic strength but also to its global strategic leadership. Pg. 6-7 //1ac 

(Adv2) Growth Key to US Hegemony 

High growth differential sustains US hegemony.  

Tellis 09 - Senior Associate @ Carnegie Endowment for International Peace, specializing in international security, defense and Asian strategic issues. [Ashley J. Tellis (Research Director of the Strategic Asia program @ National Bureau of Asian Research, “Preserving Hegemony: The Strategic Tasks Facing the United States,” Global Asia, Vol.4, No. 1, Spring 2009] 
Precisely because the desire for dominance is likely to remain a permanent feature of US geopolitical ambitions — even though how it is exercised will certainly change in comparison to the Bush years — the central task facing the next administration will still pertain fundamentally to the issue of US power. This concern manifests itself through the triune challenges of: redefining the United States’ role in the world, renewing the foundations of US strength, and recovering the legitimacy of US actions. In other words, the next administration faces the central task of clarifying the character of US hegemony, reinvigorating the material foundations of its power, and securing international support for its policies.

The challenge of comprehensively strengthening US power at this juncture, when the United States is still in the early phase of its unipolar role in global politics, arises importantly from the fact that the hegemony it has enjoyed since 1991 represents a “prize” deriving from victory in intense geopolitical competition with another great power. The historical record suggests that international politics can be unkind to such victors over the long term. A careful scrutiny of the hegemonic cycles since 1494 confirms quite clearly that power transitions at the core of the global system often occur because successes in systemic struggles — of which the Cold War is but one example — can irreparably weaken otherwise victorious hegemonies. The annals of the past actually corroborate the surprising proposition that no rising challenger, however capable, has ever succeeded, at least thus far, in supplanting any prevailing hegemony through cold or hot war. Over the centuries, Spain, France, Germany, Japan and the Soviet Union all tried in different ways but failed.

This reassuring fact notwithstanding, hegemonic transitions still occurred regularly in international politics, a reality that points to two critical insights about succession struggles in the international system — which is a subject that ought to be of great significance to the United States and its allies as well as to its adversaries. First, struggles for hegemony in global politics are rarely limited to dyadic encounters between states. These struggles involve not only the existing hegemon and the rising challenger as the preeminent antagonists — roles that many expect will be played respectively by the United States and China over the long term — but also the entire cast of international characters, including non-state actors involved in economic processes, and the nature of their involvement in the competition become relevant to the succession process. Thus, the nature of the alliances orchestrated and managed by the United States (and possibly China as well) in the future, the relationship between state entities and the global economic system and the relative burdens borne by every actor involved in this contest become relevant to the outcome.

Second, and equally importantly, who wins in the ensuing struggle — whether that struggle is short or long, peaceful or violent — is as important as by how much. This is particularly relevant because the past record unerringly confirms that the strongest surviving state in the winning coalition usually turns out to be the new primate after the conclusion of every systemic struggle. Both Great Britain and the United States secured their respective ascendancies in this way. Great Britain rose through the wreckage of the wars with Louis XIV and with Napoleon. The United States did so through the carnage of the hot wars with Hitler and Hirohito, finally achieving true hegemony through the detritus of the Cold War with Stalin and his successors. If the United States is to sustain this hard-earned hegemony over the long term, while countering as necessary a future Chinese challenge should it emerge, Washington will need to amass the largest differential in power relative not only to its rivals but also to its friends and allies. Particularly in an era of globalization, this objective cannot be achieved without a conscious determination to follow sensible policies that sustain economic growth, minimize unproductive expenditures, [and] strengthen the national innovation system, maintain military capabilities second to none and enjoin political behaviors that evoke the approbation of allies and neutral states alike.

The successful pursuit of such policies will enable the United States to cope more effectively with near-term challenges as well, including the war on terrorism and managing threatening regional powers, and will ineluctably require — to return full circle — engaging the central tasks identified earlier as facing the new US administration. These tasks involve the need to satisfactorily define the character of desirable US hegemony, the need for sound policies that will renew the foundations of US strength, and the need to recover the legitimacy of US purposes and actions. What is clearly implied is that the principal burdens facing the next US president transcend Asia writ large. The success of these pursuits, however, will inevitably impact Asia in desirable ways, even as the resolution of several specifically Asian problems would invariably contribute to the conclusive attainment of these larger encompassing goals.

Policy Implications

US efforts in three areas will reaffirm its role as global leader: supporting a durable framework for international trade, maintaining unqualified military supremacy and ensuring the delivery of certain public goods, such as peace and security, freedom of navigation and a clean environment.

The renewal of traditional US economic might requires policies that favor growth and innovation, increased capital and labor pools, and sustained pursuit of total factor productivity. Legitimacy is an important facet of US power that has eroded over the last eight years. The US can secure legitimacy for future political acts by shaping world opinion through a combination of decisiveness, cultivation of key allied support and attentiveness to the views of others.  Pg. 54-56

Economic stagnation triggers US retrenchment and regional balancing 

Cook et al 10 - East Asia Program Director @ Lowy Institute for International Policy.  [Malcolm Cook, Raoul Heinrichs (Research Associate @ Lowy Institute, and coordinator of the Institute’s MacArthur Foundation Asia Security Project, Rory Medcalf (International Security Program Director @ Lowy Institute), & Andrew Shearer (Director of Studies and Senior Research Fellow @ Lowy Institute for International Policy), “Asian Security Futures,” Lowy Institute for International Policy, June 2010]
The manner in which an Asian balance of power comes about, and the timing, will depend in large part on how US primacy in Asia ends. In this regard, perceptions of American power and its trajectory, in Washington as well as in Asian capitals, could be as important as objective indices.

Chapter 5 discusses in some detail possible transformative shocks to the regional order, including the possibility of US strategic retrenchment. These include a deeper domestic economic crisis in America, long-term economic stagnation and political sclerosis and/or a major US strategic reverse, whether in Asia or elsewhere or caused by another catastrophic terrorist attack. It follows that any such shock which decisively affects the elements of primacy outlined in the Introduction – particularly the perception of unchallengeable military power – could cause the sudden and potentially disruptive emergence of a balance of power in Asia. This would be a profoundly traumatic development for the region after 50 years of benign US hegemony. How individual states are likely to respond is difficult to predict and would be driven at least in part by the precise circumstances and the choices made by other regional powers. Pg. 26

Hegemony is unsustainable without economic primacy.  Regional balancing makes war inevitable  

White 08 - Professor of Strategic Studies @ Australian National University [Hugh White (Visiting Fellow @ the Lowy Institute), “Conflict in Asia 'Why War in Asia Remains Thinkable'” The International Institute for Strategic Studies, Conference 2-4 June 2008 pg. http://tiny.cc/53rus]

We face questions about Asia’s future peace today because the order they built is under pressure from its own success.  It is being undermined by the economic growth which it has so successfully fostered.  Any order like this is based on the power relativities between the parties, and as those relativities change the order must eventually change too, or it will collapse.  So let me be blunt here and state a cental reality which is obvious but sometimes evaded: China’s rise challenges the post-Vietnam order because the US primacy on which that order is ultimately based is not military or moral, but economic, and that economic primacy is waning, and perhaps even passing.  I think Rich said yesterday that he expected US economic primacy to last only about another 15 years.  I think it may be a little longer than that, but the trend is clear.  The relative economic weight of the two countries has already shifted way beyond the point at which China accepted US primacy in 1972, and the prospect that China may one day equal and even overtake the US as the world’s biggest economy cast a long shadow forward to today.      

 And let me go on to stat the obvious corollary: to make war unthinkable in the new Asia which is emerging as a result of this power-shift, we need to build a new order to replace the Post-Vietnam Order.  This is not just a question for the US and China themselves, but for everyone, and especially Japan.  We all have huge incentives to make the new order as peaceful and stable as the old one, because we have all benefited from the old order so handsomely.  But we lack a shared vision of what that new order might look like, and it is high time we started trying to build such a vision.  

 We can imagine four models for what that might look like.  First, we might hope to move to a future in Asia like Europe’s today – a kind of post-strategic order in which the use of force becomes indeed almost unthinkable.  That is an appealing image, but it seems way too optimistic to be realistic.

Second, we might envisage US strategic primacy continuing even as its economic primacy wanes. That would be, to me at least, a great outcome if it could be made to work.  But it seems fraught with difficulties.  Americans themselves would see the foundations of such sustained primacy being the moral example of the US, but for the rest of us the reality would be that it would rely on American military power.  That would be unsustainable:  authority sustained by military power soon looses its moral force, and military primacy unsustained by economic primacy becomes unsupportable.  The fear is that for many Americans primacy has become, not (as it was) a means to the end of peace and stability, but an end in itself.  That raises the real risk that Americans will find themselves undermining stability in Asia in order to preserve their primacy.

In fact that may already be happening, with the beginnings of a slide in Asia towards the third model we can identify for Asia’s future order – that of a balance of power system.  In this model, Asia starts to fall into opposing camps, as two sides build coalitions against one another.  We can already see the start of this process in some aspects of US and Japanese diplomacy in Asia, such as the Quadrilateral idea of an alignment between the US, Japan, India and Australia.  Denials notwithstanding, this is [or was] really nothing other than an attempt to build a coalition in Asia to resist China’s challenge to US primacy.  A balance of power system would succeed in preventing the rise of a Chinese hegemony, but at a big cost – an erosion of cooperation and economic integration in the region, slowing economic growth, and an increased level of strategic competition and military confrontation. As Hedley Bull – one of this present at IISS’s creation – once wrote, balance of power systems are not designed to prevent war, but to prevent hegemony, which they do at the cost of occasional, big wars.  The risk is that this is the default opposition into which, if we are not careful, Asia will find itself slipping.  And this would make war a lot more thinkable. 

(Adv2) I Lk: DOD = tech & culture changes

DOD has a history of institutionalizing cultural and tech changes

CNA Military Advisory Board 09 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Defense: Energy and the Risks to National Security, May 2009]
Historically, the Department of Defense has been a leader in many advances—both technological and cultural—that have proven immensely valuable to the nation at-large. One of the most widely cited examples is the internet, which was formed in the research labs of the Defense Advanced Research Projects Agency (DARPA). The military also served as an example for the nation during the civil rights movement of the mid-20th century: President Truman ordered the military to be integrated in 1948 via Executive Order; by 1953, 95 percent of African-American troops served in integrated units [87]. In this instance, the military benefit of integrating the armed forces provided the push needed to break through the cultural barriers that existed in the nation at that time. 

DoD is also not a new player in developing disruptive energy technologies. It was the Army Corps of Engineers, working with civilian scientists like J. Robert Oppenheimer, that transformed decades of theoretical research into the successful harnessing of nuclear power [88]. The knowledge and technology they produced formed the foundation of the nation’s (and world’s) civilian nuclear power industry. While the military handed control of nuclear research into civilian hands shortly after World War II, it has played an important role in its development since: the U.S. Navy is recognized around the world for its record of maintaining and operating a safe nuclear-powered fleet of submarines and aircraft carriers.

The historical records show that it is clear that the Department of Defense can serve as a national leader in cultural change or technological innovation when such advances increase the ability of the military to perform its mission. Pg. 31 

(Adv2) I Lk: DOD = Clean tech

DOD wants clean energy tech 

CNA Military Advisory Board 10 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Economy: Energy Innovation at the Crossroads of National Security Challenges, July 2010]
Defense leaders recognize the threat of its energy posture, and it is taking steps to confront the issue. Speaking on energy, Dr. Dorothy Robyn, DOD’s Deputy Under Secretary of Defense (DUSD) for Installations and Environment stated that “mission assurance and cost avoidance are becoming a priority for the Department in addition to environmental and regulatory compliance.” In February 2010, DUSD Robyn noted to Congress that “renewable energy is key to energy security,” particularly when paired with micro-grids and energy efficiency improvements [9]. Pg. 11

Recent action proves 

CNA Military Advisory Board 10 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Economy: Energy Innovation at the Crossroads of National Security Challenges, July 2010]
Recent actions by DOD and the military services confirm their dedication to changing how they use energy. Operationally, the deployment of foam insulation on tents in Afghanistan and Iraq has resulted in significant reductions in the diesel fuel burned by power generators for air conditioning [32]. The Navy and Air Force have both demonstrated jets that use new blends of biofuels [33, 34]. By 2016, the Navy hopes to deploy the “Great Green Fleet,” an aircraft carrier strike group powered entirely by nuclear and biofuels [35]. The Marine Corps has mobilized Marine Energy Assessment Teams to analyze energy and water use on forward operating bases, and the Marines are also exploring potential solutions at experimental forward operating bases at Quantico, Camp Pendleton, and Twenty-Nine Palms. The Army is a leader in pursuing alternatives to traditional non-tactical fleet vehicles, acquiring 4,000 neighborhood electric vehicles in 2009; the Army also plans to deploy smart grids on tactical command posts and forward operating bases within five years [36]. Pg. 11

DOD demand signals are clear.  They want energy innovation 

CNA Military Advisory Board 10 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Economy: Energy Innovation at the Crossroads of National Security Challenges, July 2010]
The Defense Department’s interest in changing its energy posture is evident. However, to solve all of its energy vulnerabilities, DOD will have to continue to come up with innovative solutions. So for the innovator, the demand signals are clear and the opportunities are enormous; this is true not only because of the signaled interest but also because of the sheer size of the organization. Consider this: DOD uses nearly 1 percent of all energy consumed in the United States, making it the nation’s largest single user of energy; its share accounts for approximately three-quarters of all energy consumed by the U.S. government [37]. So, by focusing on improving its energy posture, DOD can begin the push toward a clean energy economy. Pg. 11-12

DOD is increasing its use of clean energy tech 

CNA Military Advisory Board 09 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Defense: Energy and the Risks to National Security, May 2009]
DoD is now beginning to take initial steps in exploring the value of advances in efficiency and renewable and alternative energy to performing its mission. In response to legislation and Executive Orders, the agencies of the Federal government, and particularly DoD, have taken some initial actions in reducing their energy consumption and increasing the use of renewable energy technologies [89-91]. In 2006, the Department began work on an Energy Security Strategic Plan that aims to reduce total force energy demands, assure access to alternative energy sources, consider energy fully in its business operations, and track Departmentwide energy usage [92]. DoD is developing this plan under the auspices of the Energy Security Task Force [93]. The Army, Navy, and Air Force are all developing separate strategic energy plans. Through this process, the Department and the Services are beginning to show DoD can institutionalize the way it considers energy in its operations [94]. Pg. 33

DOD is increasing its use of clean energy tech 

CNA Military Advisory Board 09 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Defense: Energy and the Risks to National Security, May 2009]
DoD is now beginning to take initial steps in exploring the value of advances in efficiency and renewable and alternative energy to performing its mission. In response to legislation and Executive Orders, the agencies of the Federal government, and particularly DoD, have taken some initial actions in reducing their energy consumption and increasing the use of renewable energy technologies [89-91]. In 2006, the Department began work on an Energy Security Strategic Plan that aims to reduce total force energy demands, assure access to alternative energy sources, consider energy fully in its business operations, and track Departmentwide energy usage [92]. DoD is developing this plan under the auspices of the Energy Security Task Force [93]. The Army, Navy, and Air Force are all developing separate strategic energy plans. Through this process, the Department and the Services are beginning to show DoD can institutionalize the way it considers energy in its operations [94]. Pg. 33

Fed is committed to clean energy development 

CNA Military Advisory Board 10 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Economy: Energy Innovation at the Crossroads of National Security Challenges, July 2010]
Policy-makers have recently begun to signal an increasing interest in developing America’s clean, low carbon energy economy. For example, in January 2007, the Bush Administration issued an order to federal agencies, instructing them to increase their focus on clean energy, specifically calling for more energy efficiency in building standards, adoption of new renewable energy sources, decreased emissions of greenhouse gases, and reduction in petroleum fuels consumed [13]. In October 2009, the Obama Administration issued an Executive Order that made the government’s energy and greenhouse gas-focused goals more aggressive, stating federal leadership was required “in order to create a clean energy economy that will increase our Nation’s prosperity, promote energy security, protect the interests of taxpayers, and safeguard the health of our environment” [14]. Pg.5 

DOD will be a catalyst for energy innovations 

CNA Military Advisory Board 10 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Economy: Energy Innovation at the Crossroads of National Security Challenges, July 2010]
Finding 4: The Department of Defense can be a powerful catalyst of energy innovation. Because of its size, the considerable amount of energy it consumes, and its extensive experience in technological innovation, DOD is uniquely positioned to spur clean energy innovation. By harnessing the leadership characteristics inherent in its military culture, leveraging its organizational discipline, fine-tuning technology development and energy acquisition processes, and cultivating strategic relationships within the federal interagency network—particularly with the Department of Energy (DOE)—DOD can be a key player in moving America forward in the clean energy technology revolution. Pg. viii

(Adv2) I Lk: DOD Stimulate Mrkt

DOD will provide market signals needed to spur innovation 

CNA Military Advisory Board 10 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Economy: Energy Innovation at the Crossroads of National Security Challenges, July 2010]
Numerous examples from recent history illustrate how the military’s need and support for specific technologies have resulted in large-scale technological breakthroughs that transform the civilian sector. The development of nuclear power, jet engines, and the Internet can be counted among them. So, as energy continues to come to the fore as a critical vulnerability in current military operations, the nation can expect DOD to be relentless in its pursuit of innovative solutions that address energy issues.

The Defense Department’s stake in a sustainable, efficient, and clean energy economy is high. But, the organization, as we have seen, is also uniquely positioned to take up a leading role in moving toward the solution. Its size, its heavy consumption of energy, its infrastructure composition, and its experience in moving innovation through the pipeline are all powerful signals to would-be innovators. Moreover, by fine tuning already existing processes and by building partnerships in both the public and private sectors, DOD can further spur innovation and, as a result, the clean energy economy. So, by looking for solutions to its own energy issues, DOD can propel the nation toward a clean energy economy, helping turn what could be a crisis into the next great American opportunity. Pg. 23 

DOD will stimulate the market 

CNA Military Advisory Board 09 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Defense: Energy and the Risks to National Security, May 2009]
The Military Advisory Board calls on the Department of Defense (DoD) to take a leadership role—for government and the nation—in transforming America’s energy posture. The DoD is the nation’s single largest consumer of energy, and is seriously compromised by the nation’s current energy posture. By addressing its own energy security needs, DoD can stimulate the market for new energy technologies and vehicle efficiencies. In policy and technology areas that would benefit the Department’s operational capabilities, the Department’s historical role as a technological innovator and incubator should be harnessed to benefit the nation as a whole. Pg. viii

DOD has a history of successful pump-priming 

CNA Military Advisory Board 10 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Economy: Energy Innovation at the Crossroads of National Security Challenges, July 2010]
DOD also brings significant experience to the conversation on innovation. Several widely adopted technologies, including the jet engine, gas turbines, solid state electronics, and the internet were pioneered by the United States military [38]. Global positioning satellite (GPS) technology was developed through research performed by the Defense Advanced Research Projects Agency (DARPA) and other government sponsors [39]. The military—particularly the Navy and Army—also played a pivotal role in what is arguably the largest energy revolution of the twentieth century: nuclear power.

However, the energy challenges facing the nation today are of a magnitude not seen before. Fundamentally, then, this means that the way in which technologies move through the innovation pipeline— from research and development to commercialization—must be made more efficient. Because of its experience in technology innovation, DOD is in a position to help drive this change—for itself and for the nation as a whole. Pg. 12

(Adv2) I Lk:  DOD = Brkthough Tech

DOD will serve as a product incubator.  It will invest in “high risk big payoff” tech that private sector shuns 

CNA Military Advisory Board 09 – Retired generals and admirals from all four services [Center for Naval Analyses: Analysis and Solutions (A not-for-profit company which provides indepth analysis and results-oriented solutions to help government leaders set policy and manage military operations), Powering America’s Defense: Energy and the Risks to National Security, May 2009]
In achieving this new energy future, DoD should once again play an important role. DoD can cut its own fossil fuel use and find ways to decrease its own energy use to improve its operational effectiveness, protect American troops, and save money. DoD’s primary role in the development of this new energy approach may be as product incubator. While the private sector buys, funds, and develops technologies to generate a profit, DoD does so in order to help secure the nation; as such, it can invest more heavily in technologies that may require more patience and risk than most traditional investors can tolerate. The Department can provide essential aid in moving important new energy systems through what venture capitalists call “the valley of death”—the period after prototyping and before fully developing the product to scale. DoD also excels at the combination of speed and scale—building a huge or complex system in a short period of time. This challenge to hit speed and scale is the same challenge facing developers of new energy technologies. The focus of DoD is rightfully “mission effectiveness.” DoD’s focus, when shaped by the converging risks of energy security and climate change, must be “efficient mission effectiveness.” Pg. 31-32

(Adv2) A/T:  Foreigners can solve 

Even if this is true, our 1nc Bordoff et al ev argues that the US will be unable to attract and retain foreign nationals.  The net effect of the plan would be to discourage US citizens from training for STEM careers and creating an insufficient magnet for foreign nationals.  It is the worst of all possible worlds 

Can’t work in DOD facilities  

Bordoff et al 06 - Policy Director of The Hamilton Project, a research group that seeks to advance America’s promise of opportunity, prosperity, and growth [Jason E. Bordoff (JD from Harvard) , Michael Deich (Managing Director of The Hamilton Project, Former Associate Director of the Office of Management and Budget (96-01) and Former Special Assistant to the President for Economic Policy and Senior Director to the National Economic Council), Rebecca Kahane (Research Assistant at The Hamilton Project), & Peter R. Orszag (Senior Fellow in Economic Studies at the Brookings Institution; Director of The Hamilton Project and Research Professor at Georgetown University., Promoting Opportunity and Growth through Science, Technology, and Innovation,” The Hamilton Project, Strategy Paper, December, 2006]

Finally, security considerations require that research within certain Department of Defense laboratories and the National Security Agency be performed only by U.S. citizens. As a result, the United States needs an adequate supply of highly skilled scientists and engineers who are U.S. citizens to work in those restricted facilities. Pg. 6 

And, they are wrong.  Military application will preclude foreign foreign nationals from working on the project 
ORD 10 [Eastern Michigan University Office of Research Development, “RESEARCH COMPLIANCE EXPORT CONTROLS AND EMBARGOES,” Content Posted 08/10/2010 | Design Posted 02/08/2007, pg. http://www.ord.emich.edu/research/compliance/export/export.html]

Export control laws are federal laws enforced by both the Department of Commerce (Export Administration Regulations, EAR) and the Department of State (International Traffic in Arms Regulations, ITAR). The objective of ITAR and EAR is to prevent foreign citizens, industry, or governments, or their representatives from obtaining information that is contrary to the national security interests of the United States. Export control laws prohibit unlicensed transfer of technology, software, or technical data related to covered products. This includes shipping technologies overseas to anyone, including U.S. citizens as well as foreign nationals, and sharing information or technology with researchers and others when intent exists to transfer it to a non-U.S. entity or individual, wherever located. 
If either the Export Administration Regulations (EAR) or the International Traffic in Arms Regulations (ITAR) classifies an item as a controlled technology, a license must be obtained prior to shipping that controlled technology outside of the United States, but also releasing or sharing restricted data or technology with a foreign national within the United States (“Deemed Export”).
Applying Export Control Regulations to University Research
While export regulations do not apply to most University research efforts, it is essential for faculty to ask questions and contact ORD when one or more of the following apply to their research projects:

It has actual or potential military applications 

The destination country, organization, or individual is restricted by federal law 

The declared or suspected end use or the end user of the export compromises national security 

Economic protection issues are associated with the destination country

DOD can’t share classified info with foreign nationals 

Peters et al 01 – Partners and an associate in the law firm of Hogan & Hartson, L.L.P. [M . BETH PETERS, DAVID W . BURGETT, AND JOY E . STURM, “Complying with Immigration, Export Control, and Industrial Security Requirements When Working Collaboratively with Foreign Nationals: A Case Study,” The International Lawyer, Spring 2001, Vol. 35, No. 1.

A third set of restrictions applies to companies that work under federal contracts or programs that require access to classified materials. In addition to the export controls described above, DOD industrial security regulations restrict the sharing of classified information with foreign nationals as well as the influence or control by foreign nationals with respect to such classified work. These restrictions have received increased attention in the wake of the 1999 indictment of a U.S. physicist at Los Alamos National Laboratory for allegedly mishandling classified information6 and a 1999 report released by a U.S. House of Representatives Select Committee7 that was critical of government and private adherence to national security controls. Pg.160 

Deemed export rule places regulatory constraint on the use of foreign nationals 

Peters et al 01 – Partners and an associate in the law firm of Hogan & Hartson, L.L.P. [M . BETH PETERS, DAVID W . BURGETT, AND JOY E . STURM, “Complying with Immigration, Export Control, and Industrial Security Requirements When Working Collaboratively with Foreign Nationals: A Case Study,” The International Lawyer, Spring 2001, Vol. 35, No. 1.

The export control regulations are another set of regulatory constraints that apply when hiring or working with foreign nationals. Administered primarily by the U.S. Departments of Commerce and State, with the participation of the Department of Defense (DOD), these regulations place restrictions on companies employing foreign nationals under what is frequently referred to as the deemed export' rule. Under this rule, U.S. companies and federal agencies are required to treat access by a foreign national to controlled technology and software as an export to the foreign national's home country. Given the introduction of legislation recently that would provide more severe penalties for violation of these regulations and the increase in high-profile expoi't control enforcement actions, it is perhaps more important than ever to ensure compliance with these detailed regulations. Recent enforcement actions include the assessment of a $10 million fine against the Boeing Company in 1998 for transferring restricted technical data to joint venture partners from countries including Russia and Ukraine in connection with the Sea Launch satellite program.4 In another recent case involving deemed exports, two high-tech companies in California were indicted in October 2000, for allegedly transferring microwave technical data that has military applications in radar to Chinese nationals in the United States.5 pg. 159-160 

DOD restrictions prevent foreign nationals from working on cutting-edge technology 

Harsha 05 [Peter Harsha, “Restrictions on Foreign Scientists Could Threaten U.S. Research,” Computing Research News, November 2005     Vol. 17/No. 5, pg. http://www.cra.org/resources/crn-archive-view-detail/restrictions_on_foreign_scientists_could_threaten_u.s._research/]

For more than 50 years the United States has attracted the best minds in the world to study, teach, and work—an influx of talent that has helped the nation become the world’s dominant economic power, driven its military ascendancy, and improved the lives of its citizens. But changing government policies may put that influx at risk, as regulators threaten to clamp down on the freedom of foreign nationals to pursue research and work with cutting-edge technologies in U.S. universities, federal labs, and companies. 
Two recent rulemaking announcements, one by the Department of Commerce’s Bureau of Industrial Security (BIS) in March 2005 and a second by the Department of Defense in July 2005, propose placing new restrictions on foreign nationals who “use” or have access to technology deemed sensitive enough to require export control, even for fundamental research purposes. Both actions stem from reports from the Office of Inspector General of the respective agencies who, in reviewing existent regulation, determined that “loopholes” existed that could permit “the unauthorized disclosure of export-controlled information or technology.” In both cases, the proposed changes seek to limit the access of foreign nationals to sensitive technology by requiring either special requirements for badges and access, or special deemed export licenses of institutions providing the sensitive information or technologies.

Foreign nationals are not eligible to work on DOD research projects 

Bender 09 [Bryan Bender, “Pentagon fears technology edge may be eroding,” Boston Globe, June 13, 2009, pg. http://tiny.cc/525jw

The phenomenon is especially acute at the Department Of Defense and other national security agencies, where researchers undertake basic science experiments, often without specific applications for commercially-viable products in mind - a key difference from the private sector. The military labs also focus on technologies that need to work on the battlefield and be far more rugged than commercial products.

“The research is rather unique," said Sujata S. Millick, acting director of research at the Office of Naval Research. "We could not develop technological superiority without people."

One reason for the personnel shortage, officials say, is that a growing percentage of US science and engineering graduates are foreign citizens not eligible for the security clearances required for many of the jobs. Government statistics show that 60 percent of all doctoral candidates in the sciences are now foreign-born.

"If the requirement is you have to be a US citizen, then you have a large pool that simply isn't eligible," said Mark Regets, a senior analyst at the National Science Foundation who tracks the science and engineering workforce.  //overview

(Adv2) Impact: Military Capabilities (Wall)

DOD focused on the cyberthreat.  Key to our military and the economy 


Lynn 10 - U.S. Deputy Secretary of Defense. [Lynn III, William J. “Defending a New Domain,” Foreign Affairs, 00157120, Sep/Oct2010, Vol. 89, Issue 5 pg.EBSCOhost]

INFORMATION TECHNOLOGY enables almost everything the U.S. military does: logistical support and global command and control of forces, real-time provision of intelligence, and remote operations. Every one of these functions depends heavily on the military's global communications backbone, which consists of 15,000 networks and seven million computing devices across hundreds of installations in dozens of countries. More than 90,000 people work full time to maintain it. In less than a generation, information technology in the military has evolved from an administrative tool for enhancing office productivity into a national strategic asset in its own right. The U.S. government's digital infrastructure now gives the United States critical advantages over any adversary, but its reliance on computer networks also potentially enables adversaries to gain valuable intelligence about U.S. capabilities and operations, to impede the United States' conventional military forces, and to disrupt the U.S. economy. In developing a strategy to counter these dangers, the Pentagon is focusing on a few central attributes of the cyberthreat.

Cyberspace will be the decisive battleground.  The military will not be able to deploy support or fight without dominating this space 

Miller & Kuehl 09 - Professors in the Information Resources Management College @ National Defense University [Daniel T. Kuehl Robert A. Miller and Daniel T. Kuehl, “Cyberspace and the “First Battle” in 21st -century War,” Defense Horizons, Number 68, Sept. 2009]
We predict that in any future conflict, strategic infrastructures will be a major, and perhaps decisive, battleground, and I2O will be the critical set of operations in that battleground. We also expect that cyberspace will be the major theater for the conduct of such operations, if only because it offers a fast, relatively inexpensive, and effective way to assail and degrade critical but vulnerable infrastructures.25

As a consequence, we also expect that the struggle for cyberspace dominance will be a difficult one, fought at the beginning of hostilities and probably begun long before. Since modern military operations have already become cyber dependent, and are rapidly increasing this dependence for operations and logistics, this cyber struggle for mas​tery will have significant consequences for a nation’s ability to deploy, support, and fight, especially in a conflict of short duration aimed at focused and limited objectives. Winning that future war—defined in Clausewitzian terms as the attainment of strategic political objec​tives—thus may depend on successfully waging and winning the “first battle in cyberspace.”  Pg. 5-6 

DOD HEL sures-up US missile defense capabilities. They allow for instant destruction of ballistic missiles.  

Zimut 02 – Distinguished research professor of the Center for Technology and National Security Policy at the National Defense University (NDU). [ Zimet, “High-Energy Lasers: Technical,

Operational, and Policy Issues,” Defense Horizons, Number 18, October 2002]
Speed-of-light reaction time. A look at typical times available for the engagement of a target compared with the flight time of projectiles and missiles highlights the continued interest in HEL weapons. In a ballistic missile defense scenario, tactical considerations for an airborne defensive system lead to standoff distances of about 200 miles. A ballistic missile is most vulnerable to tracking and killing during the boost phase. For a Scud missile, the boost phase is approximately 60 seconds. If a missile is destroyed early in the boost phase, it will fall back on the area of the launch, a critical concern for nuclear, biological, and chemical warheads. If a defensive projectile or missile is fired from an aircraft at an average speed of Mach 5 (5 times the speed of sound), it will take more than 3 minutes to travel the 200 miles. This is too long a flight time for an assured kill in a boost phase engagement of a Scud missile in which the times for detection, tracking, weapons coordination, and fire control are added. By comparison, a laser beam would travel the same 200 miles in less than a millisecond. Although missiles have a finite fly-out time, their time to kill is near instantaneous and the kill is catastrophic. Lasers have essentially zero fly-out time, but they do require time, typically several seconds, to deposit enough energy into the target for a kill. The assured lethality of an HEL remains an issue that will only be resolved by convincing demonstrations. Pg. 2 

Ballistic missile risk nuclear wars 

Levinger 06 - Space Policy Inter @ Center for Nonproliferation Studies [Josh Levinger, Ballistic Missile Proliferation Among the “Axis of Evil”: Iran, Iraq, North Korea and Pakistan, 17.477 Fall 2006] 

The real threat posed by ballistic missile proliferation is to regional stability. Introducing long range missiles and nuclear warheads into inflamed regions such as the Middle East, the Indian subcontinent, and East Asia, opens the possibility for accidental launch and rapid escalation. While the United States and the Soviet Union stared each other down at the nuclear threshold for decades, other adversaries may not have as advanced a military decision process, or the experience of living with the threat of total annihilation. The future of missile proliferation looks bleak, with the impending disintegration of the NPT and the circumvention of the MTCR. On the other hand, the foreign market for budding missile designers appears to be booming. Perhaps there are job offers waiting for this graduating senior in Pyongyang, Tehran or Islamabad. Pg. 18

Military pushing nano research 

Nanotechnology Now 09 [“NANO Magazine uncovers Military nanotechnology applications”| Posted on December 15th, 2009, pg. http://www.nanotech-now.com/news.cgi?story_id=35818]

The military have been quicker than most to appreciate the potential of nanotechnology. More money is being spent on nanotechnology research for military applications than for any other area. The latest issue of NANO Magazine (Issue 15) sheds light on this ‘dark corner' of nanotechnology. The issue is available at www.nanomagazine.co.uk. 
The idea that nanotechnology could lead to lighter weight, smarter devices for soldiers in the field, uniforms that offer ballistic and other protection, and more deadly weaponry, has proved irresistible.

Military grade nano solves all of their war impacts 

Petersen & Egan 02 - President and founder of The Arlington Institute & Chief of the National Response Center at U.S. Coast Guard headquarters [ John L. Petersen and Dennis M. Egan, “Small Security: Nanotechnology and Future Defense,” Defense Horizons, Number 8, March 2002]

Nanotech opens a broad spectrum of possible military uses that both expand and extend existing systems and define radical new applications. A three-dimensional assembly of nanostructures can yield much better versions of most conventional weapons (for example, guns can be lighter, carry more ammunition, fire self-guided bullets, incorporate multispectral gunsights, or even fire themselves when an enemy is detected).12 In unconventional terms, bionanobots might be designed that, when ingested from the air by humans, would assay DNA codes and self-destruct in an appropriate place (probably the brain) in those persons whose codes had been programmed. Nanobots could attack certain kinds of metals, lubricants, or rubber, destroying conventional weaponry by literally consuming it.

Other potential defense applications include:13

_ information dominance through advanced nanoelectronics

_ virtual reality systems based on nanostructure electronics that enable more affordable, effective training
_ enhanced automation and robotics to offset reductions in military manpower, reduce risks to troops, and improve vehicle performance

_ higher performance (lighter weight, higher strength) military platforms that provide diminished failure rates and lower life-cycle costs

_ improvements in chemical/biological/nuclear sensing and in casualty care
_ nuclear nonproliferation monitoring and management systems
_ combined nanomechanical and micromechanical devices for control of nuclear defense systems.

From a defense perspective, new realms of clothing are possible, such as smooth, strong fabrics; sensory enhanced garments of fibers mixed with nanochips; chameleon-like camouflage that interacts with the environment; clothing that changes reflectivity and insulation; and protective clothing that can absorb or reject chemical agents or toxins. Even new synthetic skin could be developed, as well as internal repair robots to enhance healing on the battlefield. All current work at the nanoscale uses variations of conventional manufacturing methods. Some breakthroughs have been made in small-scale manipulation, but the real revolution will come when small, intelligent nanobots can replicate themselves to produce billions of parallel manufacturing devices, which, in turn, can build things by piling single atoms on top of each other, many billions of times per second. pg. 3 
(adv2) Impact: Cyberspace 

Control of the cyberspace is key to our war-fighting capabilities 

Miller & Kuehl 09 - Professors in the Information Resources Management College @ National Defense University [Daniel T. Kuehl Robert A. Miller and Daniel T. Kuehl, “Cyberspace and the “First Battle” in 21st -century War,” Defense Horizons, Number 68, Sept. 2009]
The first battle in the 21st century, however, may well be in cyberspace.2 Coordinated cyber attacks designed to shape the larger battlespace and influence a wide range of forces and levers of power may become the key feature of the next war. Early forms of this may have already been seen in Estonia and Georgia. Control of cyberspace may thus be as decisive in the network-dependent early 21st century as control of the air was for most of the 20th century.
In the future, cyber attacks may be combined with other means to inflict paralyzing damage to a nation’s critical infrastructure as well as psychological operations designed to create fear, uncertainty, and doubt, a concept we refer to as infrastructure and information operations. The cyber sphere itself is, of course, a critical warfighting domain that hosts countless information infrastructures, but the rise of network-based control systems in areas as diverse as the power grid and logistics has widened the threat posed by network attacks on opposing infrastructures. 

Given the increasing dependence of the U.S. military and society on critical infrastructures, this cyber-based first battle is one that we cannot afford to lose. And yet we might. Pg. 1 

Databases will be destroyed.  Military can’t engage in effective operations 

Miller & Kuehl 09 - Professors in the Information Resources Management College @ National Defense University [Daniel T. Kuehl Robert A. Miller and Daniel T. Kuehl, “Cyberspace and the “First Battle” in 21st -century War,” Defense Horizons, Number 68, Sept. 2009]
In addition, we may also see attempts to manipulate the con​tent of stored information through such means as injecting spurious information (attacks on data integrity). Modern military forces, and modern societies in general, rely on large databases of information that are essential for daily life and effective operations. If these data​bases become unreliable, the likely result is bedlam. So we should also expect to see attempts to reduce the adversary’s confidence in the reliability of his networks and systems (attacks on confidentiality). As one senior Air Force leader observed at a symposium hosted at Air University in July 2008, the threat of data denial was much less worri​some than that of data manipulation.17 Evidence of this threat extends as far back as Operation Desert Shield, the logistics and force deploy​ment buildup to Operation Desert Storm, during which the intrusions into nearly three dozen American computer networks and databases by the so-called Dutch Hackers forced the delay of elements of the deploy​ment because of the necessity to verify the contents of the databases that had been affected.

While the cyber events in Estonia (2007) and Georgia (2008) may not have reached the level of cyberwar, the targeted functions in both countries bore striking similarity to those listed above. In Esto​nia, effects were felt across the financial and media sectors; in Geor​gia, the cyber effects were also accompanied by an actual shooting war, although the less developed state of Georgia’s use of cyberspace limited the cyber impact.18  pg. 3 

US is economy and military is strategically fragile.  Others are building the capacity to paralyze us 

Miller & Kuehl 09 - Professors in the Information Resources Management College @ National Defense University [Daniel T. Kuehl Robert A. Miller and Daniel T. Kuehl, “Cyberspace and the “First Battle” in 21st -century War,” Defense Horizons, Number 68, Sept. 2009]
Military forces since time immemorial have tried to confuse their enemies and disrupt their plans, cut their communications, and throw them off balance.7 However, the advent of the cyber age has changed things in some significant ways. Two factors increase the stakes of the cyber struggle. Tactically and operationally, the increasing dependence of modern technologically advanced forces (especially U.S. forces) on networks and information systems create new kinds of exploitable vulnerabilities. Second, as modern societ​ies—including the militaries that mirror them—have continued to evolve, they have become ever more dependent on a series of interconnected, increasingly vulnerable “critical infrastructures” for their effective functioning. These infrastructures not only have significantly increased the day-to-day efficiency of almost every part of our society, but they have also introduced new kinds of vul​nerabilities. The increasing exposure of nations such as the United States to well-coordinated attacks on critical infrastructures cre​ates a situation that we have labeled “strategic fragility.”8 The evolu​tion of Russian strategic thinking throughout the 1980s and 1990s incorporated the potential to degrade national economic systems and communications networks as a means of breaking the enemy’s will to resist and inflicting military and political defeat, at low cost and without the need to occupy territory.9
These interconnected and interdependent infrastructures repre​sent new kinds of strategic targets. Take them down, and societies are effectively paralyzed. And yet successful action against them does not depend, as it once would have, on massive destruction of the physical infrastructure. In many cases, effective paralysis can be achieved by other cheaper and subtler means. In short, it is now possible to create chaos without carnage, disruption without destruction.10  pg. 2 
(Adv2) Impact: Lasers

HEL is the weapon of choice for the military 

Zimut 02 – Distinguished research professor of the Center for Technology and National Security Policy at the National Defense University (NDU). [ Zimet, “High-Energy Lasers: Technical,

Operational, and Policy Issues,” Defense Horizons, Number 18, October 2002]
To reach deployment, a new weapon system must either show significant capability or cost advantages over existing systems or address a priority requirement that cannot be met by incremental improvements to an existing system. This section considers key HEL attributes, the principal attribute being the speed-of-light delivery of energy. The HEL could be a weapon of choice for a transformational military concerned with homeland defense, asymmetric threats from rogue powers and terrorists, and urban warfare, as well as the more traditional military missions on the battlefield and at sea. Pg. 2 

High-energy lasers are under development.  They will boost Missile defense & ASAT capabilities  

Zimut 02 – Distinguished research professor of the Center for Technology and National Security Policy at the National Defense University (NDU). [ Zimet, “High-Energy Lasers: Technical,

Operational, and Policy Issues,” Defense Horizons, Number 18, October 2002]
Three different types of high-energy laser (HEL) are currently under development: the chemical laser, the solid-state laser, and the free-electron laser (FEL), each of which uses a different principle to produce a laser beam. The most developed concept, and the only one yet to be scaled to HEL power levels, is the chemical laser, in which energy release comes from a chemical reaction. This is the laser type employed in the airborne laser (ABL) and in the U.S. Army/Israeli Tactical High-Energy Laser (THEL). It is also the technology employed in other HEL demonstrator systems such as the SpaceBased Laser (SBL) and the Mid-Infrared Advanced Chemical Laser (MIRACL) high-energy laser at White Sands, New Mexico. The second type of laser, the electrically powered solid-state laser, could provide benefits in propagation, lethality, and engineering design (less complex, smaller size, less sensitive to shock). The third system, the free-electron laser, also electrically powered, is the most complex, but is the only laser concept that is completely wavelengthselectable. For selected applications, such as transmission through the atmosphere at sea level, this attribute is critical. While there is no set power level threshold that defines a high-energy laser, average powers of tens of kilowatts to megawatts are generally considered to define high power in a weapons sense. 
The HEL has the potential to address a range of applications and missions from ground to space. Ground-based lasers have been considered mostly for tactical air defense, which is the role of the THEL, and also for antisatellite (ASAT) capability. Recently, lasers have been proposed for mobile ground-based systems to use against air and ground targets. The Navy developed the MIRACL chemical laser system for ship defense against cruise missiles in the early 1980s; however, it requires a different laser at a shorter wavelength to solve propagation problems associated with self-defense in the maritime environment. The current leading Department of Defense (DOD) program is the ABL system for boost-phase ballistic missile defense. Another airborne concept, this one addressing ground targets, is the Airborne Tactical Laser (ATL). Finally, the Space-Based Laser is focused on high-altitude boost phase and mid-phase ballistic missile defense. All of these options illustrate the potential military value of laser weapons, but technological, operational, and policy challenges remain. Pg. 1-2 

(Adv2) Impact: Lasers – DOD wants them

DOD pursuing High-Energy Lasers 

Zimut 02 – Distinguished research professor of the Center for Technology and National Security Policy at the National Defense University (NDU). [ Zimet, “High-Energy Lasers: Technical,

Operational, and Policy Issues,” Defense Horizons, Number 18, October 2002]
Three years ago, individuals in Congress and the Office of the Secretary of Defense became concerned that the investment in highenergy lasers was almost entirely in development of three chemical laser systems (ABL, SBL, and THEL), with only a limited budget addressing next-generation laser concepts and supporting technology areas such as optics. The result was the Floyd D. Spence National Defense Authorization Act for fiscal year 2000, which directed DOD to prepare a “detailed plan to develop and mature high-energy laser technologies.” DOD has subsequently developed such a plan and created the DOD High-Energy Laser Joint Technology Office that has its own funding line for science and technology. The formation of this office and the potential to leverage its funding have stimulated new investment by the services. 

Defense planners are taking a fresh look at HEL weapon systems. Longstanding missions such as ship self-defense are under investigation to determine if advances in both HEL technology and electric on-board power, compared to advances in the threat capability coupled with new threat scenarios, have changed the calculus of ship defense to favor HEL weapons. In addition, new requirements such as urban warfare, the small boat threat, and the projected utility of nonlethal weapons, in addition to the heightened interest in missile defense, have spurred renewed interest in HEL. Pg. 2 

Laser advancement made.  More research needed 

Zimut 02 – Distinguished research professor of the Center for Technology and National Security Policy at the National Defense University (NDU). [ Zimet, “High-Energy Lasers: Technical,

Operational, and Policy Issues,” Defense Horizons, Number 18, October 2002]
Engineering. High-energy lasers of the megawatt class provide significant challenges in both design and integration into mobile platforms that induce shock and vibration. Substantial advances during the past 30 years of HEL development have resulted in fieldable laser systems such as the ABL. Among the advances are material development, computer aided design, computational fluid mechanics, micro-machining, dynamic vibration control, large lightweight optics, and diamond-turned optics, windows, and coatings. The current generation of HELs is chemical lasers. Despite all of the advances, they are still large, complex, integrated fluid mechanical and optical systems that require highly skilled operators and considerable maintenance. They also involve chemicals that need special handling. Free-electron lasers, currently at the kilowatt level, are even more complex. They operate at electron beam energies requiring shielding, high vacuum, and probably cryogenic cooling. Electron beam control and vibration control are critical for high efficiency operation. Even clever packaging most likely will result in a system larger than the other laser concepts. Solid-state lasers show the most promise for relative simplicity but are also still at the kilowatt level with significant unresolved scale-up issues, both in the laser design to handle the thermal management and the laser diodes. As the laser kill range increases, the requirements on the optical systems increase. To maintain a spot with centimeter-level stability over 100 kilometers requires submicroradian control. Pg. 5-6 

Significant progress has been made 


Zimut 02 – Distinguished research professor of the Center for Technology and National Security Policy at the National Defense University (NDU). [ Zimet, “High-Energy Lasers: Technical,

Operational, and Policy Issues,” Defense Horizons, Number 18, October 2002]
After 30 years of development, the revolutionary concept of the high-energy laser is now proceeding through evolutionary advances. While no fundamentally new laser concepts have emerged in the past few years, significant progress has been made in scaling lasers to higher powers, in creating adaptive optics, and in engineering the laser system for applications. As the power and compactness of the HEL improve, the potential missions and applications will increase. A continued, measured investment in HEL research and development is certainly warranted. Pg. 8 

(Adv2) A/T: No Energy crisis – Oil Peak 

Peak oil is imminent, creates massive market instability – only transition away from an oil economy solves. 

Crigger & Maxwell, 7-30-2010

[Laura, Hard Assets Investor – Associate Editor, Maxwell, over 50 years' experience in the oil industry, a renowned expert in the energy markets; Institutional Investor has ranked him as the market's No. 1 oil analyst nine different years, Weeden's senior energy analyst, director for Chesapeake Energy and American DG Energy, “Why We'll See $300 Oil by 2020,” http://seekingalpha.com/article/217608-why-we-ll-see-300-oil-by-2020]

For decades, the theory of peak oil—or the idea that the world either has or will soon exhaust its ability to produce more oil—was derided as a doomsday scenario too unbelievable to ever come to pass. But $147 oil and one commodity crash later, and suddenly peak oil doesn't sound so strange after all. In fact, mounting scientific evidence suggests that peak oil will not only be a reality, but may soon be upon us, says Charles Maxwell, senior energy analyst for Weeden & Co. With over 50 years' experience in the oil industry, Maxwell is a renowned expert in the energy markets; Institutional Investor has ranked him as the market's No. 1 oil analyst nine different years. In addition to his role as Weeden's senior energy analyst, Maxwell serves as director for Chesapeake Energy and American DG Energy. Recently, HAI Associate Editor Lara Crigger sat down with Maxwell to get his perspective on peak oil, including why Athabasca's a better play than Haynesville, exactly how peak oil will change our quality of life and why we'll see oil back to $150 in just five years. Crigger: Let's talk about the oil supply situation in the U.S. We've been trading in a $70-$80 range for months now—will we see a breakout to either side soon? Maxwell: By and large, stockpiles are quite high. In many cases they're right at record levels. So we're struggling with an oversupply of gasoline, diesel, fuel oil and crude oil. And this situation in the U.S. is echoed in foreign areas, where, again, both crude oil and resulting products are on the high side. It's putting pressure on prices. What's very interesting is that it's not putting more pressure on prices than what we're seeing. One might have thought that by this time, we might be down in the mid $60s or low $60s. I thought we might be. But that would be a traditional reaction to this high inventory. Obviously something else is happening here. Crigger: What do you think that is? Maxwell: I think there's this great wave of liquidity that has been created by the central banks around the system, and that liquidity tends to go somewhere. Among other things, it goes into gold, but we all understand that gold can only take so much. So oil becomes the primary place where excess liquidity goes, simply because of its ability to absorb so much. It's going into physical stockpiles and in paper barrels around the world. So I think that prices now are both a mark of over-liquidity, if you will, and also of increasing thought that, for now, supply and demand in the world are roughly in balance, and inventories are modestly on the high side. But these conditions don't look like they're sustainable. That is, as India and China get back into gear, and America recovers, and so on, we're going to find that time is on the side of a tightening in the oil market. So as you can see that for 2013, 2014 and 2015, which I do (and many other people do too), then it becomes a question of, "Well, when do you want to buy?" People are beginning to buy with the future in mind, and that puts a premium on today's prices that is very difficult to analyze. Crigger: You're a pretty firm believer in the reality of peak oil. In fact, a few months ago, you predicted $300/barrel oil by 2020, and at least $150 oil by 2015. Do you still agree with those projections? Maxwell: Yes, I do. So far, in 2010, OPEC is doing a reasonably good job. They definitely are supplying enough oil to the system that we are holding in that $70-$80 area. We have gone higher, up to $87, and we've gone lower, to $66, but we didn't stay there. Those levels seem to be unsustainable. So, relative to the past, I'd call that a fairly stable oil price. That would suggest that OPEC has opened the spigots about right, given the problems of the Great Recession and the issues of recovery in places like India and China and the Far East and so on. But, one looks out a couple of years, and you see that Chinese demand continues to be strong. There are those who say China is trending down, but we haven't really seen much of a turndown in China—certainly not in the use of petroleum. Crigger: Sure, they've been talking a big game, but they haven't slowed down their economic growth yet. Maxwell: Right. There are more cars and more roads in China every year, and the roads that they have are better maintained and better built. In India, you need a lot of iron, steel—basic commodities to combine into basic things, like basins, pots and pans, refrigerators, and so on. That transformation is also happening in Africa and South America, as well as Asia. So we're probably entering a period of time when the supply of oil, which is rising now more slowly than demand, will eventually catch up. Right now, oil supply is growing about 1-1.5 percent per year, and we think by 2015, it will reach a point where it's not growing at all, or say, only 0.5 percent vs. 1.5 percent demand growth. I think demand for the U.S. and Europe will be flattish, and in the rest of the world, it will be relatively strong. This leads to tightening markets. I think those markets will not begin to tighten physically until about 2013, but it wouldn't surprise me if the financial side of the oil business began to tighten in 2012 anyway, in anticipation of what could be seen in 2013 and 2014. Particularly, we could begin to have interest in the companies with very large reserves or smaller capitalizations, where you're buying a lot of barrels per hundred dollars of market capitalization. Those companies would be particularly sensitive because they have so much leverage: If a barrel of oil in the ground is suddenly worth a little bit more, and you have a lot of barrels of oil in the ground, then suddenly your capitalization begins to move up rather quickly. That would be particularly companies of the kind that we see in Canada's Athabasca Oil Sands. Crigger: Which companies would be particularly poised to capture this effect? Maxwell: Companies of the kind that we see in Canada's Athabasca Oil Sands, for example. We might see them someday in Venezuela's Orinoco Tar Sands, too. Then there are a few big companies like Lukoil (LUKOY.PK) and Petrobras (PBR) that for whatever reason happen to have conventional oil supplies that are very large relative to their capitalization. Crigger: How do you feel about shale oil plays? At the moment, most shale projects are focused on natural gas, but there is the potential for them to go into shale oil, as well. Maxwell: Yes there is. There's the Bakken, of course, but it's a very small play. Compared to Athabasca, the Bakken is just a tiny sideshow. Now the shale play for natural gas is very large, but my geological research indicates that these fields are not perhaps as good as some people suggest. They won't solve all of our energy problems; they're not that good, that big or that long lasting. The Barnett, one great shale play, has already peaked. The Fayetteville, which is smaller, is probably about five to six years away from peaking. The Eagle Ford would be another 10 years. But the Haynesville, which may be the largest of the plays in America, doesn't look like it will peak for another seven to nine years. Now the Marcellus may turn out to be the largest of all the shale plays, but it's not as dense as the Haynesville. It's more spread out, and I think it will take longer to develop. There's a certain amount of urban and farm country that may not be disturbable. So all things considered, I would put the peak of the Marcellus at around 20 to 25 years. Looking then, at these five great plays, it looks like something around nine to 12 years for the peak of shale. Crigger: That's a much shorter life span than many have predicted. Maxwell: Well, that's a good long time, because, as I calculated, we are in a lot of trouble in energy in the United States and around the world by about 2012-2015. That's where we can see the waves coming towards shore, and now we're scared. Then they hit shore around 2015, and I think we will have peak oil for three or four years—a plateau in the late ‘teens. But by 2020, I expect that we will actually slip off the edge of that plateau, and as a world, we will have started slowly downwards. Each year we'll have some tiny percentage lower production than the year previous. At first it will start with maybe a 0.25 percent decrease. But in theory, we'd still have say, 1 percent per year increase in population and in wealth (as defined by trucks and cars), and so on. So we'll have a theoretical demand for more oil, but we won't have the equivalent supply. Crigger: Just to clarify: When you say "we won't have the supply," do you mean that the oil will actually run dry? Or that we'll no longer be able to keep up with rising demand? Maxwell: That we'll run out of the ability to keep up with rising demand—our inability to produce the incremental barrel as a group. We aren't going to run out of oil for 50,000 years. That doesn't mean that individual companies won't be able to produce the incremental barrel. But as an industry, we won't be able to. And this will really bring about change: changes in where we live, how we build upwards, how we design our cities and parks, and so on. We'll need to have a much more complete subway and bus transport system. Things will change quite a lot. I don't think it will change the quality of life; it's just going to be a different kind of quality. Crigger: So is the solution to peak oil a switch to alternative energy sources, like solar and wind? A reduction of our energy usage? Or a combination of both? Maxwell: I think a combination is the most likely outcome. We have four great fuels: oil, gas, coal and nuclear. Of those, three are fossil fuels, and we would like to dial those down, because they do put out a lot of CO2 and other pollutants. Oil is the first problem, because oil represents about 97 percent of the demand from the transportation business around the world. As I said earlier, I think oil will flatten out, while demand will continue to rise at least 1 percent per year. So it will be a kind of slow strangulation, meaning rising prices. If you have a demand for 100 barrels and you can only supply 99, then somebody who needs a barrel is not going to get it. As soon as they see that the loss has landed on them, they'll bid higher, so someone else will have to take the loss. That loss will be tossed around like a hot potato, until finally the price of oil gets high enough that somebody says, "I can't bid any higher." That bidding process for 1 percent deficiency of oil can easily carry to 10 percent or 15 percent or 20 percent on a yearly basis. It will be pushing prices up very quickly because an awful lot of people don't want to be the one that fails to get that barrel. Lara: So even a small tightening of the market could lead to a sharp increase in prices? Maxwell: Exactly. Price increases could begin in '12 or '13 simply from the psychology of demand. That vulnerability will probably reach a peak, and it's going to be very, very scary to people in 2019, 2020, 2021, when I estimate that we'll see the beginning of an actual drop. It's not the drop itself that will cause the problem. The problem is that people see the edge of the plateau: We've seen this movie before; we know how it ends. And down it goes: first oil, then gas, and then finally, many hundreds of years later, coal. Right now we're using more oil every year, when we should be learning how to use less oil every year. Of course, the market will teach us how to use less oil, by raising the price to a point where we have no choice. That will be a painful, harsh, long process.

Oil peak is inevitable and soon – causes price spikes, shatters economic recovery. 

Business Intelligence – Middle East, 2009

[“Peak oil coming faster than expected, says IEA economist,” 8-4, http://www.bi-me.com/main.php?id=39445&t=1&c=33&cg=4&mset=target=_blank]

INTERNATIONAL. The world will see oil production peak in 2020, about a decade earlier than most official government predictions, a leading IEA energy economist has warned. In an interview with UK newspaper The Independent, Dr Fatih Birol, the chief economist at the International Energy Agency (IEA) in Paris said 'the public and many governments appeared to be oblivious to the fact that the oil on which modern civilisation depends is running out far faster than previously predicted'. "One day we will run out of oil, it is not today or tomorrow, but one day we will run out of oil and we have to leave oil before oil leaves us, and we have to prepare ourselves for that day," Dr Birol said. "The earlier we start, the better, because all of our economic and social system is based on oil, so to change from that will take a lot of time and a lot of money and we should take this issue very seriously," he said. Dr Birol added that "the market power of the very few oil-producing countries, mainly in the Middle East, will increase very quickly. They already have about 40% share of the oil market and this will increase much more strongly in the future". He warned that we are heading toward a 'catastophic energy crunch that could cripple a global economic recovery'. A peak in production doesn't mean that oil has run out at that time. However it implies an imbalance between higher demand that cannot be met by higher output. And this could lead to a drastic spike in the price of oil. "If we see a tightness of the markets, people in the street will see it in terms of higher prices, much higher than we see now. It will have an impact on the economy, definitely, especially if we see this tightness in the markets in the next few years," Dr Birol said. Higher oil prices brought on by a rapid increase in demand and a stagnation, or even decline, in supply could blow any recovery off course. "It will be especially important because the global economy will still be very fragile, very vulnerable. Many people think there will be a recovery in a few years' time but it will be a slow recovery and a fragile recovery and we will have the risk that the recovery will be strangled with higher oil prices," he told The Independent. Even if demand remained steady, the world would have to find the equivalent of four Saudi Arabias to maintain production, and six Saudi Arabias if it is to keep up with the expected increase in demand between now and 2030, Dr Birol said. Peak oil has been the subject of debate for many years and has largely been ignored by industry optimists but has continually worried many industry experts. Investor Jim Rogers is bullish on oil as the world is running out of known oil reserves. Rogers, who remains bullish on commodities, estimated, earlier this year, known world oil reserves at today's consumption rate are about 16 years, which indicates crude prices will again trend higher. "Oil reserves are dropping 7% a year and these drop in reserves will cause serious supply problems in the near future." "We're going to see US$200 oil at some point, it may be by 2013. It's a sad fact but the world is running out of known oil. Oil will make a big comeback," he said. Experts backing peak oil theories, such as Matthew Simmons of Simmons and Co, have warned that sharp global declines could happen at any time, and that under best case scenarios, Saudi Arabia will be able to keep production flat for several years but not increase output to keep up with growing demand. Critics of peak-oil assertions say it's impossible to know when petroleum production has peaked, given uncertainties estimating global reserves, and point out that previous theories pegging a specific date for peak oil output have been wrong. The real issue is not whether oil production has already peaked as nobody really knows whether all geological options have been exhausted," says a report from Strategy Garden, the consulting division of the publishers of Business Intelligence Middle East. "The main point seems to be more political, or 'surface' based, rather than geological. In other words is there enough oil on planet earth, either discovered, unexploited or yet undiscovered, to satisfy forseeable demand?" asks the report. "If the answer is negative, then Peak oil is no longer a theory and the world has to get used, fast, to coping, including changing acquired lifestyle habits, with life after oil runs out," says the Strategy Garden report. The theory of peak oil was first suggested by geoscientist Marion King Hubbert, who in 1956 predicted US oil production would peak between 1965 and 1970. Figures from the US government Energy Information Administration show crude oil production peaked in the United States in 1970. The Hubbert peak curve is a bell-shaped model of production for a particular country, region or the world, given an assumed total recoverable volume. 

Consensus is that peak is inevitable – causes massive price spikes, economic collapse, and resource wars. 

Way, 2008


[Ron, U.S. Department of the Interior's division of Fish, Wildlife and Parks and commissioner of the Minnesota Pollution Control Agency, 8-18-08, Minnesota post , Waking up to the threat of 'peak oil', http://www.minnpost.com/stories/2008/08/18/2981/waking_up_to_the_threat_of_peak_oil]

The recent dip in the world oil market has given consumers relief from surging pump prices, and has investors and commentators waxing with hope that the dip will become a trend.    But don't bet on it, says energy expert Matthew Simmons. Along with the likes of oilman T. Boone Pickens whose celebrated national campaign calls for a radical shift away from oil dependence, Simmons says that all fundamentals remain in place for energy prices to resume their skyward climb to levels quite beyond records of a month ago.      In fact, in 2005 Simmons personally wagered $5,000 that the worldwide price per barrel would top $200 by 2010 (it was at a record $147 on July 11, and closed Friday at $113.77 on the New York Mercantile Exchange).    Simmons fully expects to win the bet.  He has a growing band of believers, including state Rep. Bill Hilty, DFL-Finlayson, who chairs the House Energy Policy and Finance Division and is openly concerned about the future picture of energy and its implications for Minnesota.      "We have a global economy that's based on cheap oil," said Hilty, adding that sharply rising energy costs would be economically damaging and could, if not checked, become dangerous.        A key witness at St. Paul hearing Simmons, of Houston, Texas, was a key witness at a St. Paul hearing last spring chaired by Hilty. Listening intently and nodding agreement in the packed hearing room were Eagan energy investor Jim Johnson and a retired IBM scientist, Norm Erickson of Rochester, Minn.      Simmons explains that the supply-demand fundamentals that drive oil prices "have actually gotten worse":    • Worldwide oil demand continues to grow rapidly in populated China and India, while economic growth in oil-rich Russia, Mexico and even Iran has those nations keeping more of their production to themselves. Economic growth means more oil-gulping industry and many more cars; later this year Tata Motors' will bring its low-cost "Nano" to market, and millions who now ride bikes or small scooters will be driving cars that require lots of oil to make and still more oil to move.    • Despite a rash of media reports that Americans are driving less and in smaller cars, oil demand in the world's highest energy-consuming nation has dipped only slightly. The United States still consumes 21 million barrels of oil daily (with 5 percent of world population the U.S. consumes a quarter of world oil, while China, with 21 percent of the population, consumes just 8 percent).    • Producing oil is increasingly difficult, time-consuming and costly — Canada, for example, has turned to extracting oil from "tar sands" with a complex heat process that burns so much natural gas that exports are curtailed, helping crimp supply that's driving gas prices in places like Minnesota much higher.  World oil production of 85 million barrels a day is seen by some analysts as unsustainable (54 of the 65 major oil fields — including the North Sea and Mexico — already are in decline) economic projections would require daily production to increase to a staggering 130 million barrels by 2030.    Warnings of a 'tipping point' It's the last point that most worries Simmons and Hilty, and a growing band of others.  Simmons warns that the world is near a "tipping point" where demand could overwhelm supply, sending energy prices soaring and causing economic disruption if not collapse. In a volatile energy market, massive overnight price spikes could be triggered by threatening speeches by a Middle East leader or a catastrophic shipwreck in places like the narrow Strait of Hormuz at the mouth of the Persian Gulf, through which a third of the world's oil supply passes on vulnerable vessels longer that three football fields.    Worse, Simmons says, a severe supply and demand imbalance could result in resource wars that a European group has warned may be closer than most would care to believe.    More recently, a diverse group of luminaries — including Colin Powell, Henry Kissinger and James Woolsey — sent an open letter to President Bush and presidential candidates Sen. Barak Obama and Sen. John McCain warning that the United states "is facing a long-term energy crisis that could become one of the most significant economic and national security challenges of the 21st Century."    Simmons, for 40 years an energy investment banker, is among adherents to the theory of "peak oil" — a point where oil production hits its maximum, after which supply goes into permanent decline.    Little dispute that oil is finite There is disagreement on how much oil remains, owing to notoriously inaccurate data on reserves. But among energy experts there is little dispute that oil is a finite resource with all signs favoring the "peak oil" view: Oil supply is of lower quality, which requires more refining; there are more and more dry drill holes (Simmons said there have been 220 nonproducing holes in the Arctic, a place that the U.S. Geological Survey says is oil-rich) and oil will be much more costly to extract from things like oil shale or from much deeper wells, some of which are under lots of water.   When Brazil giddily announced it had found an offshore oil field that could make the country the world's largest producer, analysts noted that the oil is 32,000 feet deep and technology to draw it out hasn't even been invented.      According to a Bloomberg report, tapping the potential reserve will require equipment that can withstand 18,000 pounds per square inch of pressure (enough to crush a truck), pipes that can carry oil at temperatures above 500 degrees Fahrenheit, and drill bits that can penetrate layers of salt more than a mile thick.  Also, the water is so deep that massive drilling platforms cannot be anchored (as in the Gulf of Mexico) but must float on a windy, swelling ocean and rely on complex positioning technology to maintain proximity to the drill hole.    Compare that to the derrick that Edwin Drake erected to tap Pennsylvania crude in 1859 that was a mere 70 feet under solid ground.   'Easy stuff' is gone What it comes down to is that the "easy stuff" has already been pumped out, and much of what's left will be very expensive to produce. Vast oil shale deposits in Colorado, Utah and Wyoming, for prime example, would require the removal of millions of tons of rock and an energy-intensive extraction process (nearly 1,000 degrees of heat is needed to free the oil) so expensive that no one has yet figured out how to make it work.   Hilty puts it this way: To extract Pennsylvania crude, it took only one unit of energy input for each 100 units of energy extracted, or 100 to 1; most oil fields today have an energy input/output ratio of about 30 to 1, and Canadian tar sands is down around 3 to 1. Once technology is developed to extract oil from the Brazilian reserve or oil shale, the energy ratio would be even less.    By way of comparison, most analysts say the energy ratio of corn ethanol is about 1 to 1 (Simmons says it's less, so much so that "it simply doesn't make any sense").    Along with others, Simmons has been warning about peak oil for two decades, but he's not the first. M. King Hubbert, a geophysicist with Shell Oil, accurately predicted in 1956 that U.S. oil would peak by 1970. That's when the United States went from being a producing nation to being one that today imports 70 percent of the oil it consumes.    Unlike climate change theorists, who rely on data and modeling, "peak oil" advocates rely on known production data that in every case shows a bell-curve history of discovery to increasing production to decreasing production to exhaustion. Taken together, the data from all oil production sites, along with such other information as the ratio of dry-hole to successful-hole drilling and economic growth rates, have helped geoscientists develop "peak" scenarios that are broadly accepted.

Solv: Congress key 

Congress is key.  Prevents funding diversion

RECOMMENDATIONS

• NASA should be directed to re-establish an organizational entity and budget designated for a space life and physical sciences program that reconnects with American colleges, universities and industry and to re-engage the scientific community in an official advisory capacity. This organizational entity will also provide accountability.

• Congress should restore FY10 funding for space biological and physical sciences research budget at a level sufficient to begin rebuilding a substantive research program in this essential scientific arena. The initial investment should concentrate on establishing a strong ground research program. The program should be apportioned approximately 50% ground research, 10% ground facilities and 40% flight research. It is necessary to invoke oversight and specific legislative language to ensure that resources directed to basic science are specifically defined and not subject to reallocation without independent oversight.

• The NASA entity should consider a peer-reviewed science agenda that aligns with the recommendations in past reports of the National Research Council (NRC) and the forthcoming 2010 “Decadal Survey” of life and physical sciences research in microgravity and partial gravity.

• To enable utilization of the ISS National Laboratory for physical and life sciences research programs requires the establishing: 1) a management unit that includes stakeholders, external advisory and peer review committees, including the NRC, 2) a NASA administrative unit to fund and integrate missions, logistics and the science, 3) regular transportation to/from ISS by NASA and/or commercial ventures, 4) U.S. hardware to support experimentation, and 5) ground and facilities to support flight experiments.

Solv: NASA key 

OSSA participation is key – The alternative signals to scientists and engineers that microgravity life and physical science research is unimportant to NASA 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

One of the major challenges from the outset involved deciding where the organization and management of a microgravity life and physical sciences research mission would reside within the overall NASA administrative infrastructure, which was then being managed by scientists and engineers focused on rocket design and launch capability for space exploration. From the 1980s through 1992, the life and physical sciences were housed in the Office of Space Science and Applications (OSSA) alongside other sciences such as astrophysics and planetary exploration and at NASA’s request. Rather than maintaining this research program as a partner to cognate science programs comprising the NASA research portfolio, e.g., astronomy, Earth science, astrophysics, and planetary science, the senior management at NASA came to view “microgravity sciences” as supportive of, and subordinate to, the agency’s major space programs aimed at developing human spaceflight operations. Thus, the life and physical sciences research mission was relocated and placed within the infrastructure of spaceflight operations rather than being an equal partner with the NASA’s other science programs.

This decision generated the perception among many scientists outside the agency that, because microgravity life and physical sciences research had no representation at the highest administrative levels within NASA, research in this field was considered unimportant or peripheral to the agency. This created an identity for the program that precluded the acceptance of the life and physical sciences research program by many scientists, engineers, physicians, and clinicians working outside of NASA. It is noteworthy that these early views of NASA microgravity sciences continue to the present time. Pg. 2-1 //1ac

The research program must be firmly anchored in NASA to solve 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

As the nation and NASA prepare for the next decade of space exploration, numerous obstacles must be overcome to ensure successful results. Among these are the developments needed to reduce risks and costs, which will come from a deeper understanding of the performance of people, animals, microbes, plants, and materials, and engineered systems in the environments of space. To meet these challenges, which span life and physical sciences, it is essential to develop a long-term, strategic research plan, firmly anchored both within NASA and in a broad and diverse extramural research community. For such a plan to become a reality, research must be central to NASA’s exploration mission and be supported throughout the agency as an essential means to achieve future space exploration goals. Feedback received from numerous interviews, town hall meetings, and whitepaper submissions associated with this decadal survey indicated that a large proportion of the research community does not see such an environment for life and physical sciences within the current exploration programs at NASA.

NASA has overcome a number of obstacles in fulfilling the original objectives identified by Congress. It has been a challenge from the outset to organize and manage the life and physical sciences research program within the overall NASA administrative infrastructure. Some of the organizational challenges included the ability to select and prioritize the most meritorious research projects, the provision of adequate and sustained support for such research projects, and the ability to attract a community of researchers with the necessary skills and experiences to conduct these studies and to create a new generation of scientists and engineers focused on research to answer questions relevant for space exploration missions. To meet these challenges, it is of paramount importance that the life and physical sciences research portfolio supported by NASA, both extramurally and intramurally, receives appropriate attention and that its organizational structure be optimally designed to meet NASA’s needs. The utility of a coherent research plan that is appropriately resourced and consistently applied to enable exploration cannot be over-emphasized. This is especially noteworthy in light of the frequent and large postponements that NASA’s exploration-related goals have experienced over the past several decades.

The NASA exploration research enterprise will be improved only if it is promoted and embraced horizontally and vertically throughout the organizational structure of NASA. As discussed above, multiple factors have resulted in life and physical sciences research being relegated to a very low priority status with many areas virtually eliminated. Since retirement of the Spacelab (in 1999) and the completion of the International Neurolab project (mission conducted in 1998), where many sophisticated experiments took place in the context of dedicated research missions implemented by a highly trained and intellectually engaged crew, the priority for research has been reduced to levels that compromise the research endeavor and the success of future exploration missions. The perception that research is optional, rather than essential, is reflected in the attitudes of flight and ground personnel towards crew participation in research projects and appears to be driven by NASA’s overall expectations and reward system for flight missions. Currently, astronauts may opt out of their participation in approved and manifested research projects, both in terms of serving as a subject in and acting as a surrogate investigator for a research project. For example, in an ongoing extramural project (PI - BD Levine, MD), only 11 of 18 crew members agreed to participate in a project that involves non-invasive imaging (echo and MRI) and ambulatory monitoring (Holter and blood pressure) of cardiovascular function; one dropped out 2 weeks before the flight. Similarly, in an ongoing intramural project that is evaluating a new evidence-based exercise prescription to minimize loss of muscle, bone, and cardiovascular function during ISS missions, only 3 of the first 6 crew members invited to participate were enrolled. Mission managers, who often have limited research background and are not incentivized to place a priority on research, control crew availability and make decisions concerning crew scheduling that can compromise research studies and outcomes, even when acceptable alternatives to these competing activities are available.

To address these systemic problems and restore the high priority of NASA’s life and physical sciences research program over the next decade, the following steps are important:

• Recognition of the need for a change of attitude and commitment to life and physical sciences research throughout the Agency is essential. To reflect a vision that life and physical sciences research is central to NASA’s space exploration mission, research must be viewed as a priority. It is essential that every employee, from management through crew, subscribe to the view that a key objective of the organization is to support and conduct life and physical sciences research as an essential translational step in the execution of space exploration missions.  Pg. 12-2 – 12-4 //1ac AT: PICS & Agency CPs 

NASA is key.  A single management structure and strong internal leadership is needed  

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Currently, life and physical science endeavors have no clear institutional home at NASA. In the context of a programmatic home for an integrated research agenda, program leadership and execution are likely to be productive only if aggregated under a single management structure and housed in a NASA directorate or key organization that understands both the value of science and its potential application in future exploration missions. The committee concluded that:

• Leadership with both true scientific gravitas and a sufficiently high level in the overall organizational structure at NASA is needed to ensure that there will be a “voice at the table” when the agency engages in difficult deliberations about prioritizing resources and engaging in new activities.

• The successful renewal of a life and physical sciences research program will depend on strong leadership with a unique authority over a dedicated and enduring research funding stream.  Pg. S-3 //AT – Agenct CP 

NASA is key.  Life and physical science research must be incorporated in all aspects of its portfolio 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

It is of paramount importance that the life and physical sciences research portfolio supported by NASA, both extramurally and intramurally, receives appropriate attention within the agency and that its organizational structure is optimally designed to meet NASA’s needs. The committee concluded that:

• The success of future space exploration depends on life and physical sciences research being central to NASA’s exploration mission and being embraced throughout the agency as an essential translational step in the execution of space exploration missions.

• A successful life and physical sciences program will depend on research being an integral component of spaceflight operations, and on astronauts’ participation in these endeavors being viewed as a component of each mission.

• The collection and analysis of a broad array of physiological and psychological data from astronauts before, during, and after a mission is necessary for advancing knowledge of the effects of the space environment on human health and for improving the safety of human space exploration. //AT – Agent CP 

Familiarity with NASA’s research protocol is key 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Familiarity with, and the predictability of, the research solicitation process are critical to enabling researchers to plan and conduct activities in their laboratories that enable them to prepare high-quality research proposals. Regularity in frequency of solicitations, ideally multiple solicitations per year, would help to ensure that the community of investigators remains focused on life and physical science research areas relevant to the agency, thereby creating a sustainable research network. The committee concluded that:

• Regularly issued solicitations for NASA-sponsored life and physical sciences research are necessary to attract investigators to research that enables or is enabled by space exploration. Effective solicitations would include broad research announcements to encourage a wide array of highly innovative applications, targeted research announcements to ensure that high-priority mission-oriented goals are met, and team research announcements that specifically foster multidisciplinary translational research.

• The legitimacy of NASA’s peer-review systems for extramural and intramural research hinges on the assurance that the review process, including the actions taken by NASA as a result of review recommendations, is transparent and incorporates a clear rationale for prioritizing intra- and extramural investigations. Pg. s-4 //AT – Agent CP

Solv: Guaranteed Funding key 

Guaranteed funding is key – Research must be confident that the program is sustainable 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

A renewed funding base for fundamental and applied life and physical sciences research is essential for attracting the scientific community needed to meet the prioritized research objectives laid out in this report. Researchers must have a reasonable level of confidence in the sustainability of research funding if they are expected to focus their laboratories, staff, and students on research issues relevant to space exploration. The committee concluded that:

• In accord with elevating the priority of life and physical sciences research, it is important that the budget to support research be sufficient, sustained, and appropriately balanced between intramural and extramural activities. As a general conclusion regarding the allocation of funds, an extramural budget would need to support a sufficiently robust extramural research program to ensure that there will be a stable community of scientists and engineers prepared to lead future space exploration research and train the next generation of scientists and engineers. Pg. S-3 – S-4 // AT – Condition / External Funding CP

Solv:  Rapid distribution of info is key 

Rapid and efficient distribution of datasets maximizes the usefulness of the research 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Considering the presence of a multiplicity of stimuli and the often extreme environments of spaceflight, these interactions of the gravity perception machinery with other signaling systems may have important and likely unexpected effects on plant growth in space. Robust transcriptional profiling, coupled to proteomic and metabolic analyses of the changes elicited by extended growth in microgravity and partial gravity environments, will be essential to characterize the responses of plants and microbes to the unique challenges of spaceflight. Release of such data to the scientific community for intensive study as rapidly as possible will maximize the science return from each experiment. Raw datasets, including unprocessed molecular data that can be subjected to multiple subsequent analyses, will broaden the community of researchers engaged in elucidating the mechanisms underlying plant responses to space environments. It is therefore imperative for NASA to develop both guidelines and tools for the rapid and efficient dissemination of such datasets, in addition to publishing research studies. This effort will require balancing the needs for assessment of the robustness of the data and the interests of the principal investigators collecting the data with the need for public dissemination. Pg. 4-4 

Solv: Rapid Bioscience Advancement 

NASA commitment leads to rapid biosciences advances and fuels coordination with ISS partners 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

A long term, well-supported funding base in fundamental and applied biology in space will develop a scientific community to carry out the research required to meet the prioritized science objectives. However, recent funding activities and policies have left the space biology community fragmented and less than fully committed to NASA activities. Given the time frame required for completion of the types and scales of experiments indicated in this report, typical grant funding durations should cover multiple years, with contingencies for delays in flight experiments. Stable funding of multiyear durations is essential for implementing projects that will enable a scientific community that is not only immediately responsive to short term issues but is also capable of educating the next generations of space biology scientists.

The space biology research programs will advance rapidly when supported by a robust ground research program. The ground research program will produce and refine the questions to be addressed in space. Ground research will refine the technologies to be employed in space. Ground programs also produce the range of mutant strains and other biological resources that allow spaceflight experiments to embrace and engage the most modern innovations in biological science. Ground research is critical to the longer term biological sciences that will be engaged for life support systems. With limited orbital capacity for plant growth production, life support principles that address the scalability and applicability of plant growth in life support functions must be conducted in ground-based facilities. 

Modern analytical techniques such as those employed in genomics, transcriptomics, proteomics, and metabolomics offer an immense opportunity to understand the effects of spaceflight on biological systems. Such techniques generate considerable amounts of data that can be mined and analyzed for information by multiple researchers. The creation of formalized program to promote the sharing and analysis of such data would greatly enhance the science derived from flight opportunities. Elements of such a program would include guidelines on data sharing and community access, with a focus on rapid release of these datasets while respecting the rights of the investigators conducting the experiments. A program of analysis grants, dedicated to the analysis of spaceflight-derived datasets, would provide valueadded interpretation while ensuring that all data are maximally mined for information. Larger scale multiple investigator experiments, with related science objectives, methods, and data products would result in the production of large datasets and would emphasize analysis over implementation. Key aspects of such large scale experiments would be replicates and statistical strength.

Biological experiments in space will benefit from a considered intermingling of automated and scientist-in-the-loop implementation. Increased automation will be required for sophisticated experiments on the ISS, free-flyers, and other platforms. Telemetric science without sample return will greatly facilitate increased sophistication in the design of space biology experimentation. However there should be a continued emphasis on keeping scientists engaged during the conduct of the experiment, to allow the experiment to be facile and responsive to the flight profile or experiment progress. That emphasis could be accomplished by designing autonomous hardware to be communicative and responsive to remote input. Future science will be enhanced by a robust technology development program that advances these principles. That emphasis can also be accomplished by keeping scientists actively involved in the conduct of the scientist-tended experiments wherever possible, such as on parabolic, suborbital, and when possible, orbital platforms. 

Space biology represents a[n] potential opportunity for coalescing disparate programmatic elements within NASA and its international partners. Biological studies discussed in this report currently have representation in multiple parts of NASA, including astrobiology, planetary protection, fundamental space biology, and exploration life sciences. A cohesive and visible voice at NASA headquarters would leverage the biological representation among programs such as planetary protection, astrobiology, and bioastronautics. Coordination with international partners, the ISS National Laboratory partners, and commercial partners would help complete the vision of space biology. Pg. 4-18 – 4-19 //1ac solvency 

Solv: ISS Key 

ISS is key – it provides a unique platform for research 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Typically, because of the cost and scarcity of the resource, spaceflight research is part of a continuum of efforts that extend from laboratories and analog environments on the ground, through other low-gravity platforms as needed and available, and eventually into extended-duration flight. Although research on the ISS is only one component of this endeavor, the capabilities provided by the ISS are vital to answering many of the most important research questions detailed in this report. The ISS provides a unique platform for research, and past NRC studies have noted the critical importance of its capabilities to support the goal of long-term human exploration in space.† These include the ability to perform experiments of extended duration, access to human subjects, the ability to continually revise experiment parameters based on previous results, the flexibility in experimental design provided by human operators, and the availability of sophisticated experimental facilities with significant power and data resources. The ISS is the only existing and available platform of its kind, and it is essential that its presence and dedication to research for the life and physical sciences be fully utilized in the decade ahead. With the retirement of the space shuttle program in 2011, it will also be important for NASA to foster interactions with the commercial sector, particularly commercial flight providers, in a manner that addresses research needs, with attention to such issues as control of intellectual property, technology transfer, conflicts of interest, and data integrity. Pg. S-10 //1ac 

Space-based microgravity research can only be done on the ISS

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

The International Space Station (ISS) is the sole space-based facility providing long-term laboratory modules for scientists worldwide to carry out pressurized and nonpressurized microgravity experiments. The ISS can accommodate a wide range of life and physical sciences research in its six dedicated laboratory modules and, additionally, provides external truss and exposed facility sites to accommodate external attached payloads for technology development, observational science, and other tests. There are also free-flyers* and satellites dedicated to physical and life sciences research, providing a platform for long-duration missions. However, free-flyers typically do not allow access to astronauts and are fully automated. Pg. 3-1

ISS is unique 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Based on international barters, the United States owns 50 percent of all science/experiment racks located in the ESA and JAXA laboratory modules. The U.S. principal investigators working with NASA have access to these facilities but not necessarily to facilities owned and operated exclusively by ISS partners. Exclusively owned Russian facilities are a good example of the latter. The ISS can support a variety of fundamental and applied research for the United States and international partners. It provides a unique, continuously operating environment in which to test countermeasures for long-term human space travel hazards, to develop and test technologies and engineering solutions in support of exploration, and to provide ongoing practical experience living and working in space. However, with the retirement of the space shuttle fleet, there will be no U.S. government space transportation system available to carry astronauts or payloads to the ISS.

The main advantages for conducting life and physical sciences research on the ISS are the access to the microgravity environment, long-duration time periods for research, and the extended flexibility the crew and principal investigators will have to perform the experiments onboard. The ISS also provides the opportunity to repeat or modify experiments in real time when necessary. In addition, the human aspect of crew participation, as both experimenter and subject, is invaluable in human life sciences research. Finally, the ISS provides an analog environment for simulating long-term deep space human exploration, which allows NASA the opportunity to prepare humans, machines, and organizational and mission planning for the rigors of the next chapter in human space exploration. Pg. 3-2

ISS is a partnership program 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

The major intended purpose of the ISS is to provide an Earth-orbiting research facility that houses experiment payloads, distributes resource utilities, and supports permanent human habitation for conducting science and research experiments in a microgravity environment. It is expected to serve as a world-class orbiting national and international laboratory for conducting high-value scientific research and providing access to microgravity resources for major areas of science and technology development. The ISS sustains a habitable living and working environment in space for extended periods of time, and astronauts become not only the operators but also the subjects of space research. NASA has partnered with four other space agencies on the ISS Program: the Russian Federal Space Agency (Roscosmos), the Canadian Space Agency (CSA), the Japanese Aerospace Exploration Agency (JAXA), and the European Space Agency (ESA).  Pg. 3-2

Add-on:  ISS support 

NASA is the agent and the experiments will be done on the ISS

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Over millions of years, the structure and function of organisms have evolved under the influence of a constant gravity stimulus, which consists of the natural force of attraction exerted by celestial bodies such as Earth. To fully understand this influence of gravity on living systems, they must be studied by essentially eliminating the gravity variable. This task can be daunting because organisms must live for sufficient time outside the effects of Earth’s gravity, in a state of free-fall. In the United States, the agency designated by Congress to develop a space research program involving the life and physical sciences is the National Aeronautics and Space Administration (NASA). During its 50 years of existence, NASA has continued to evolve such a program which, at the present time, is primarily centered on operational medicine objectives being pursued on the National Space Laboratory, a key component of the International Space Station (ISS). Pg. 6-1

Support for ISS National Lab is declining.  Focus on biological and physical sciences can provide the guiding mission that allows for the full utilization of the ISSNL

AIAA 09 [American Institute of Aeronautics and Astronautics, Inc., “Recapturing American Leadership in Space Life and Physical Sciences,” An AIAA Information Paper, 

pg. http://pdf.aiaa.org/downloads/publicpolicypositionpapers//LifeandPhysicalSciencesWhitePaper.pdf]

The U.S. component of the International Space Station was designated as a National Lab in 2005 (PL 109-155). In truth, the existing and planned ISS National Laboratory facilities for research have been severely decimated by cut backs. There is 1) inadequate hardware and instrumentation to support biological and physical sciences experimentation, including biocontainment work stations and variable speed centrifugation for inflight gravity controls, 2) a lack of frequent and affordable transportation to and from ISS, 3) absence of designated ground and facilities support for fundamental life and physical sciences flight experiments, and 4) insufficient commercial and basic research entities participating jointly on missions. Descoping occurred even though Congress voted to go forward with the International Space Station (ISS) as a national priority, and NASA argued that the basic life and physical sciences are a timely priority.

The ISS National Laboratory needs a guiding management unit that includes a consortium of stakeholders who are tightly-coupled with external advisory and peer review committees, previously disbanded by NASA. An administrative unit within NASA does not exist to fund and integrate the flight hardware and science for fundamental gravitational life and physical sciences research. There is an absence of an external science advisory structure with oversight and influence on NASA programmatic priority decisions. Collectively, these deficiencies must be addressed to enable full utilization of ISSNL and reap translational benefits. //1ac 

ISS is the only platform available for NASA’s life and physical sciences research 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Flight research is generally part of a continuum of efforts that extend from laboratories and analog environments on the ground, through other low-gravity platforms as needed and available, and eventually into extended-duration flight. Like any process of scientific discovery this effort is iterative, and further cycles of integrated ground-based and flight research are likely to be warranted as understanding of the system under study evolves. While research on the ISS is only one component of this endeavor, the capabilities provided by ISS are vital to answering many of the most important research questions detailed in this report. The ISS provides a unique platform for research, and past NRC studies have noted the critical importance of its capabilities to support the goal of long-term human exploration in space.* These include the ability to perform experiments of extended duration, the ability to continually revise experiment parameters based on previous results, the flexibility in experimental design provided by human operators, and the availability of sophisticated experimental facilities with significant power and data resources. The ISS is the only existing and available platform of its kind, and it is essential that its presence and dedication to research for the life and physical sciences be fully utilized in the decade ahead.

Before the 2010 budget announcement, NASA’s research plan for ISS utilization was expected to focus on objectives required for lunar and Mars missions in support of Constellation program timelines. ISS participation by the United States was expected to end in 2016. There is now a de-emphasis on lunar missions along with the extension of the ISS mission to 2020. The change in focus strengthens the need for a permanent research laboratory in microgravity devoted to scientific research in space focused on both fundamental questions and those posed in response to the envisioned needs of future space missions. Pg. 11-1

ISS is key to research on the plant and microbial components of a biogenerative life support system

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

One further element of research enabled by access to the ISS is its use as a test bed to facilitate studies on plant and microbial components of a biogenerative life support system. Such research would allow exploration of the possibility of self-sufficiency for food production, water recycling and regeneration of the craft’s atmosphere for extended manned missions, obviating the need for costly resupply. Establishing the robust elements of such a bioregenerative life support system, which will likely incorporate a combination of biological systems and physico-chemical technologies, requires extended research now that carefully integrates ground- and ISS-based work. Levels and quality of light, atmospheric composition, nutrient levels, and availability of water are all critical elements shaping plant growth in space, where each needs to be optimized in a rigorously tested technology platform designed to maximize performance during spaceflight. Although such a research program will be enabled by access to the unique environment of the ISS, it is fundamentally aimed at enabling the long-term human presence in space. Developing a sustained research program combining ground- and ISS-based design and validation of components will be critical to establishing the dynamic integrated intramural and extramural research community necessary to support this area. Pg. 11-3 

Add-on: ISS = medical tech 

ISS boosts development of medical treatments.

Ruttley et al. ‘08-Office of the ISS Program Scientist (Tara M. Ruttley, Cynthia A. Evans, and Julie A. Robinson, “The Importance of the International Space Station for Life Sciences Research: Past and the Future”, http://www.asgsb.org/bulletins/v22n2/v22n2.pdf#page=67) NP

Assembly of the International Space Station is nearing completion with the addition of its final research facilities in fall of 2010.  Although assembly has been the primary objective of its first 11 years of operation, early life science research returns from the ISS have been growing at a steady pace. To date, early utilization of the ISS has fielded almost 200 experiments for international and US partner research in the life sciences disciplines. With a specific focus on life sciences research, this paper summarizes the science accomplishments from early research aboard the ISS- both applied human research for exploration and research on the effects of microgravity on life.  Such accomplishments range from understanding increased virulence of various microbes during spaceflight that will aid in the development of vaccines, new methods for delivering medicine to cancer cells, and the potential development for treatments of debilitating diseases such as Duchenne’s muscular dystrophy. We will also look ahead to the full capabilities for life sciences research when assembly of ISS is complete in 2010.  

ISS allows future space exploration and beyond.

Ruttley et al. ‘08-Office of the ISS Program Scientist (Tara M. Ruttley, Cynthia A. Evans, and Julie A. Robinson, “The Importance of the International Space Station for Life Sciences Research: Past and the Future”, http://www.asgsb.org/bulletins/v22n2/v22n2.pdf#page=67) NP

Examples of early ISS life science research that has led to benefits to Earth as well as the knowledge gained from ISS experiments should enable future space exploration in preparation for exploring the moon, Mars, and beyond.  We summarize key early research findings and facilities on ISS across partners, as well as what is planned for the future as the on-orbit labs are completed in 2010.  It takes as many as 2 to 5 years for research results to be published after the flight component is completed (Tate et al., 2007), so these results serve as a prelude to the accomplishments that are to come. 

Air Purifier proves ISS research is needed for the development of future regenerative life support systems.

Ruttley et al. ‘08-Office of the ISS Program Scientist (Tara M. Ruttley, Cynthia A. Evans, and Julie A. Robinson, “The Importance of the International Space Station for Life Sciences Research: Past and the Future”, http://www.asgsb.org/bulletins/v22n2/v22n2.pdf#page=67) NP

Plant growth experiments have been conducted during early ISS utilization in areas such as biomass production (Musgrave et al., 2005). Research on the ISS that is related to plant growth and plant biology requires special plant growth chambers that are capable of maintaining a healthy environment and atmosphere, delivering appropriate water and nutrients to the plants, and measuring and monitoring the test conditions for later data analysis. The BPS (Biomass Production System. Principal investigator: R. Morrow, 2001.) was an early plant facility designed to provide environmental control subsystems that would support a stress-free growing environment in microgravity in an effort to pave the way for future regenerative life support system research. Another plant growth facility, The ADVASC (Advanced Astroculture System. Principal investigator: W. Zhou, 2001) used a novel air scrubber that employs TiO2 to remove ethylene from the chamber atmosphere, thus allowing longevity of the produce. The success of this technology on ISS led to the development of an air purifier that is beneficial on Earth by killing 98% of airborne pathogens that pass through it, including Bacillus anthraci (anthrax), dust mites, molds, and harmful viruses and bacteria such as Influenza A (flu), Escherichia coli, Staphylococcus aureas, Streptococcus pyogenes, and Mycoplasma pneumonia (NASA, 2002).

Add-on: ISS = coop

ISS allows for international cooperation.

Horowitz ’06- Associate Administrator for the Exploration Systems Mission Directorate at NASA Headquarters (Scott Horowitz, “Future of Space Exploration depends on International Cooperation”, http://www.america.gov/st/scitech-english/2006/October/20061011113830lcnirellep0.9637567.html) NP

The International Space Station is the largest international science collaboration in space today. The United States, Japan, Canada, Russia, and 11 countries represented by the European Space Agency have come together to build and inhabit the station. Through the science performed there, these nations seek to improve life on Earth and pave the way for future space exploration. The space station partnership has illustrated its strength and commitment with its perseverance through various strains, including aftershocks from the loss of the U.S. space shuttle Columbia in 2003. Such cooperative endeavors serve as inspiration for the future. When great nations seek great endeavors, they find more success with allies and partners. Space exploration is the great endeavor of our time. As much as we can take pride in our past accomplishments, the dawn of a new space age lies ahead. In a relatively short amount of time, I believe the people of Earth will look through their telescopes at the moon to see evidence of human and robotic exploration activity benefiting people everywhere.

ISS boosts international investment and cooperation.

Mazione ’03- Administrative Law Judge for the State of Connecticut (Lara L. Mazione, “Multinational Investment in the Space Station: An Outer Space Model for International Cooperation?”, http://heinonline.org/HOL/Page?collection=journals&handle=hein.journals/amuilr18&type=Image&id=521) NP

Improvements in technology increase the viability of outer space as the next frontier for international investment and development. In addition to the current commercial applications of outer space usage, such as remote sensing and direct television broadcasting, real possibilities exist for mining mineral deposits on the surface of the moon and nearby asteroids,3 erecting solar panels on the moon as a source of energy generation to be transmitted to earth via microwaves,4 and space tourism. Countries participating in these potential future ventures may look to the ISS and its constitutive document as a model for international cooperation, but should consider the difficulties of living up to the ideals expressed in the Charter of the United Nations and the Outer Space Treaty.
Add-on: Diseases 

Biological and physical sciences research is vital to creating deep space life support system and disease prevention on earth.   

AIAA 09 [American Institute of Aeronautics and Astronautics, Inc., “Recapturing American Leadership in Space Life and Physical Sciences,” An AIAA Information Paper, 

pg. http://pdf.aiaa.org/downloads/publicpolicypositionpapers//LifeandPhysicalSciencesWhitePaper.pdf]

Basic biological and physical sciences research is needed in space because multiple health risks, such as radiation, neurosensory, musculoskeletal and immune system degeneration, remain too high for long duration human spaceflight. A balanced biology program should include a robust component of plant research key to the development of a self-sustaining life-support system. Hardware systems cannot be properly engineered without knowledge of the physical properties of fluid dynamics, thermal flow and combustion mutated in microgravity. These research priorities for life and physical sciences align with recommended strategies in National Research Council reports (e.g. A Strategy for Research in Space Biology and Medicine in the New Century 1998; An Assessment of Balance in NASA’s Science Programs 2006; Review of NASA Plans for the International Space Station 2006).

An appropriately structured space program enables discovery research and science, technology, engineering and mathematics education missions that promote preeminence of the U.S. in space research. Our goal is to use the unique spaceflight environment as a tool to bring a new technological approach to understanding living systems and discover basic biological responses and mechanisms. In the closed environments of a spacecraft, Lunar base, or Martian outpost, plants will be vital components of a regenerable life support system providing food, clean air and water. Spaceflight offers a unique environment for discovery of mechanisms of degeneration and adaptation to the stresses with potential applications to human health and quality of life in several areas (infectious disease, immunology, cancer, aging, bone and muscle wasting and tissue engineering). Identification of key molecular pathogenic responses to the unique environment of spaceflight will lead to new targets for treatment and innovative prevention strategies for human disease.

Add-on: Deep Space 

Space biology is integral to extended human space flight 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Perception of gravity in plants is now generally accepted to involve specialized cells containing mobile starch-filled organelles, called amyloplasts, that likely act as the gravity-responsive masses triggering cellular responses.8 In the aerial parts of the plant, these sensors lie in the vasculature, a sheath of endodermal cells surrounding tissues specialized for water and nutrient transport, whereas in the root, they are localized to the extreme tip in the root cap. Evidence also points to an unidentified second root gravity sensory system outside of the root cap.9,10 A range of molecular components that are linked to gravity perception have been identified,11,12 but currently still unknown are the precise molecular identities of the receptors that translate the physical force of gravity to cellular signal(s). Similarly, the identity of the immediate signals generated by this sensory system and the associated response components that encode the directional information remain to be defined. As stated in a previous National Research Council (NRC) report on space biology13 our ignorance of the cellular gravity perception machinery remains a fundamental gap in our understanding of how gravity can affect plant growth and development. A NASA research thrust into these fundamental control mechanisms underlying plant growth and development would provide knowledge needed to design plant-based systems as an integral component of bioregenerative life support systems for extended human spaceflight, as well as provide a better understanding of plant growth control mechanisms on Earth. Pg. 4-3

Advances in IMS chemistry key to space exploration.

Johnson et al 2007 – Professors of California Technical Institute and New Mexico State University [Paul V. Johnson, Luther W. Beegle, Hugh I. Kim, Gary A. Eiceman, Isik Kanik, “IMS in space exploration”, 15 April 2007, Volume 262, issues 1~2] Kevin Chaey

Ion mobility spectrometry (IMS) has proven to be an effective tool for chemical detection and identification. Ion mobility spectrometers can be manufactured in small, rugged and portable designs and have been used in several mission critical circumstances from security screening and military preparedness. Perhaps most visible are the IMS analyzers that have been deployed in airports around the world to detect traces of explosives on passenger carry-on luggage. Intrinsic properties of ion mobility spectrometers make these analyzers suitable for both manned and robotic space exploration. In this review, we will discuss the utility, previous use and future use of ion mobility spectrometers in space environments. Ion mobility spectrometry; Space exploration; Mars; NASA; Organic compounds. An important aspect of past, present and future exploration of our solar system is the detection, identification, and quantitative determination of inorganic and organic molecules in human habitats and planetary environments. The motivations for such measurements are broadly two fold: (a) manned space exploration requires that the habitable environments be continuously monitored for harmful compounds that are routinely found aboard spacecraft as components of fuels or on-board experiments and (b) a detailed and accurate inventory of inorganic and organic species on Solar System bodies is one of the keystones to understanding the formation and evolution of our Solar System. Further, such an inventory will provide the best evidence of potential extant/extinct life elsewhere in the Solar System. Even if we learn that life in our Solar System is restricted to Earth, the discovery and characterization of pre-biotic chemistry elsewhere will help elucidate the origin of life and its evolution on Earth.  Human space flight and robotic missions undertaken by the National Aeronautics and Space Administration (NASA) and the European Space Agency (ESA) include particular requirements for analytical instruments. Instruments are needed for on-board air quality screening or monitoring for Space Shuttle, the International Space Station (ISS), and the family of Project Constellation Spacecraft that are being developed to replace the Shuttle fleet and eventually return men to the moon and possibly one day to Mars. In contrast, robotic space missions are designed to perform in situ or remote investigations of the geologic history, chemical nature and biological potential of planetary bodies such as Mars, Europa, Titan and other Solar System bodies. Ion mobility spectrometers exhibit characteristics that are required of any instrument considered for manned or unmanned space flight missions. For example, complete analyzers are small, low mass, rugged, and mechanically simple with low power consumption; nonetheless, the instruments retain a high level of analytical capability providing knowledge of quantitative and qualitative composition of samples under investigation. Both the principles and practice of ion mobility spectrometry (IMS) have matured during the past 20 years with the support of NASA, and technology based on IMS has been recognized as an important tool for pursuing the exploration of space. Refinements of ion mobility spectrometers have occurred through various technology development programs at NASA including the Astrobiology Science and Technology Instrument Development and Mission Concept Studies program (ASTID), the Planetary Instrument Definition and Development program (PIDDP) and the Mars Instrument Development Project (MIDP). Moreover, ion mobility spectrometers have been developed and flown on the Space Shuttle to measure hydrazine vapors in the air-lock and aboard the International Space Station for the determination of volatile organic compounds in the air of the spacecraft. A number of articles reviewing the use of gas chromatography [1] and mass spectrometry (MS) [2] in space applications provide some reference to IMS. However, a detailed discussion of the principles of IMS and demonstrated or planned uses for space exploration is warranted given the state of interest and maturity that IMS has attained. The purpose of this review is to highlight the potential uses and benefits of IMS in both manned and robotic exploration of the Solar System.

Add-on: Agriculture 

Space biology increases crop yields and harvesting 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

The mechanisms underlying the control of subsequent plant growth responses have received intensive study, with directional transport of the plant hormone auxin emerging as a significant regulatory element. For example, proteins of the AUX/LAX, PIN, and ABCB families are now known to represent the major transporters that direct the flow of this growth-regulating hormone.14 However, the mechanisms linking gravity perception to the correct placement and relocalization of these transporters, and to the systems that regulate their activities, still remain to be defined.15,16 Other hormones and signals such as cytokinins, ethylene, and reactive oxygen species have also been proposed to be integral regulators of plant gravity-responsive growth17 and there remains a significant open question as to the interrelationships between these regulatory systems. Advancing and integrating our knowledge of plant growth control is a further critical component of research for NASA to pursue. Such analyses will contribute fundamental knowledge of the controls of plant form, with potentially widespread application on Earth, where features such as growth habit (which underpinned the green revolution18) and even responsiveness to gravity (crop recovery after lodging19) where the weather has bent a crop flat to the ground) have important impacts on crop yields and harvesting. This insight into plant development and physiological responses would also be critical to our ability to design bioregenerative life support systems that incorporate plants to provide sustained replenishment of water and air and to provide food for extended manned missions into space. Pg. 4-3 

AT: Squo solves 

Present program has contracted below critical mass 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Research in the complex environment of space requires a strong, flexible, and supportive programmatic structure. Also essential to a vibrant and ultimately successful space life and physical sciences research program is a partnership between NASA and the scientific community at large. The present program, however, has contracted to below critical mass and is perceived from outside NASA as lacking the stature within the agency and the commitment of resources to attract researchers or to accomplish real advances. For this program to effectively promote research to meet the national space exploration agenda, a number of issues will have to be addressed.  Pg. S-2 – S-3

AT: No shuttles 

Shuttle not needed – We the Taurus II launch vehicle 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

The Taurus II launch vehicle70 is currently under development through NASA’s Commercial Orbital Transportation Services program and has been awarded a Space Station Commercial Resupply Services contract for future resupply missions to the ISS.71 It is slated for its first launch in 2011. The Taurus II has a payload capacity of up to 7,000 kg to LEO.72 For ISS resupply missions, it will carry an unmanned Cygnus spacecraft to deliver up to 2,700 kg of pressurized and unpressurized cargo.73 Taurus II missions are initially planned to be launched from the NASA Wallops Flight Facility, but the rocket is compatible with many other U.S. launch facilities which could be used depending on demand.74 pg. 3-13

SpaceX Dragon will facilitate crew transports 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Following its selection for the Commercial Orbital Transportation Services program, the Space Exploration Technologies Corporation (SpaceX) has been awarded a Space Station Commercial Resupply Services contract for ISS resupply using its Falcon 9 launch vehicle.75,76 The Falcon 9 launch vehicle is partially reusable and is capable of lifting 10,450 kg to LEO when launched from Cape Canaveral Air Force Station. The reusable SpaceX Dragon spacecraft could be available for ISS resupply missions of up to 6,000 kg payloads to LEO or for crew transfer missions of up to seven crew members. The capsule will also be able to return up to 3,000 kg of payload to Earth. For non-ISS missions, the spacecraft operates under the “DragonLab” name as an emergent microgravity research and sample return capability.77 pg. 3-13

We will just use Russia’s Soyuz 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

The Soyuz launch vehicle is a significant asset for transferring both crew and cargo to and from the ISS. It is utilized by Russian, U.S., and European astronauts. Soyuz and the space shuttle are the only human-rated launch vehicles currently available. For crew rotation missions, the Soyuz family of rockets carries the Soyuz spacecraft with three seats; the Soyuz-derived Progress spacecraft is used for cargo missions and has a 1,700 kg cargo capacity.90 Soyuz capsules, which remain on the ISS for extended periods, also provide a crew rescue capacity in case of emergencies.  Pg. 3-16

AT: Space coop CP 

The plan will be international – Not a net benefit to the CP

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Additional unique features of the SLS and Neurolab missions were that synergy was established within the international community of investigators and agencies. For example, in the Neurolab mission all of the ground-based research prior to flight was funded by several institutes within the National Institutes of Health, especially the National Institute of Neurological Disorders and Stroke. Investigators from the Japanese Aerospace Exploration Agency and the European Space Agency were also involved. Although the life sciences program had its roots in issues of crew health and safety, fundamental biology also grew to be a substantive part of the program, particularly in the area of plant biology. For example, research on the loss of convection on root zone hypoxia showed the impact of spaceflight on plant metabolism, and comprehensive gene expression studies revealed genome-wide effects of spaceflight on gene expression patterns. 

In many ways, the dedicated flight program in space life sciences served as an important model of how flight-based research can be integrated across (1) project science disciplines, (2) national and international space research programs, and (3) national and international funding agencies. There have been repeated calls within the life sciences community to recapture the synergy that was present in the Neurolab mission. Pg. 2-3 – 2-4  //A/T – International Coop CP

AT: Exclude a research agenda CP

CP that tinker with the research portfolio are not competitive.  It is constructed to adjust with a change in policy priorities 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Research Portfolio Implementation  - While the committee believes that any healthy, integrated program of life and physical sciences research will give consideration to the full set of recommended research areas discussed in this report— and will certainly incorporate the recommendations identified as having the highest priority by the committee and its panels—it fully recognizes that further prioritization and decisions on the relative timing of research support in various areas will be determined by future policy decisions. For example, and only as an illustration, a policy decision to send humans to Mars within the next few decades would elevate the priority of enabling research on dust mitigation systems, whereas a policy decision to focus primarily on advancing fundamental knowledge through the use of space would elevate the priority of critical phase transition studies. The committee therefore provided for future flexibility in the implementation of its recommended portfolio by mapping all of the high-priority research areas against the overarching metrics used to select them. These eight overarching metrics, listed below with clarifying criteria (see Table 13.3) added in parentheses, can be used as a basis for policy-related ordering of an integrated research portfolio. Examples of how this might be done are provided in the report. S-9 //AT – Research PIC 

AT: Exclude Animal Research CP 

Animal research key to solve the case 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

An active animal research program is critical both to better understand the adaptive response of bone to weightlessness and to better define risks to skeletal health of humans in prolonged spaceflight. In addition, animal experiments are necessary to test pharmacological strategies to control bone loss rigorously. Studies of genetically modified mice, such as the sclerostin knockout mouse, provide a means of isolating the importance of specific signaling factors in bone.136,137 Further studies of genetically altered mice subjected to weightlessness, both as ground-based models and on the ISS, are urgently needed.

The sclerostin knockout mouse is an example of the wide variety of highly informative and newly available138 genetically modified animals. In fact, there are several hundred genetically modified mouse strains that selectively delete (gene knockout or replacement) or over-express (transgenic animals) specific genes and gene products that are important in bone biology.139-144 The rapid pace of advances in molecular biology pertinent to bone metabolism provides the basis for breakthroughs in space biology, thus emphasizing the importance of reinvigorating basic research on bone biology in altered gravity. In ground-based studies, rodent HU is a proven model for disuse and fluid shift caused by spaceflight,145 and this model should continue to be exploited and supported. The ISS would be an excellent platform for spaceflight studies of rodents, if adequate rodent housing facilities were to be added. Given the breadth of this field, a rigorous selection process will be needed to prioritize use of particular genetically modified mice, including conditional knockouts, which are best suited to answer the research questions. The limitations in comparing effects in the mouse to those in humans should be carefully considered and the recent breakthroughs in gene technology in rats may provide alternatives to mice for genetic studies.146,147 pg. 6-7 //A/T Animal research PIC 

A/T Animal PIC 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

For the past decade, the emphasis of biological research has been on human countermeasures as carried out via the operational medicine program. While such research is appropriate given the dependence of the U.S. Space Program on human presence, this focus has limited the ability to answer fundamental questions about the response of biological systems to altered gravity. The panel is unanimous in its recommendation that an animal habitat should be incorporated as soon as possible into the ISS.

Flight experiments on animals began in 1782 when a duck, a sheep, and a rooster became airborne in a hot air balloon by the Montogolfier Brothers of Paris.881 Moreover, they have enabled humans to initiate previous exploration and discovery missions by serving as subjects to determine the effects of radiation, establishing biological and safety limits, perfecting life support systems, evaluating countermeasures and by providing insights on anatomical and physiological responses and their responsible mechanism.882-885

The Human Space Age began with Gagarin’s epic orbital flight of April 12, 1961, and Shephard’s suborbital flight less than a month later;886 however, each was enabled by Sputnik flights containing dogs, guinea pigs, and mice887 and by the U.S. chimpanzee flight with “Ham.”888 The importance and necessity of animals in space was officially recognized in the Goldberg report of 1987,889 which listed the third of its four goals as: “To understand the role gravity plays in the biological processes of both plants and animals.” This goal, which has yet to be achieved, becomes more important because the accomplishment of exploration, habitation and discovery necessitates animal research to address the critical human risk factors that impact human exploration. Pg. 6-69 - 6-70
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Life science research key to all other space exploration endeavors 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Looking to the future, significant improvements are needed in spacecraft, life support systems, and space technologies to enhance and enable the human and robotic missions that NASA will conduct under the U.S. space exploration policy. The missions beyond low Earth orbit to and back from planetary bodies and beyond will involve a combination of environmental risk factors such as reduced gravity levels and increased exposure to radiation. Human explorers will require advanced life support systems and will be subjected to extended-duration confinement in close quarters. For extended-duration missions conducted at large distances from Earth and for which resupply will not be an option, technologies that are self-sustaining and/or adaptive will be necessary. These missions present multidisciplinary scientific and engineering challenges and opportunities for enabling research that are both fundamental and applied in nature. Meeting these scientific challenges will require an understanding of biological and physical processes, as well as their interaction, in the presence of partial-gravity and microgravity environments. Pg. 1-3
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The plan is a prerequisite for their alt solvency.  The drive to explore changes the way we think about the world 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

Before presenting the findings of this decadal survey, the committee considered lessons learned from humankind’s long experience with exploration and with the challenges of progressively broadening the frontiers of the known world. Throughout human history, exploration has driven some of our most inspiring achievements and profound discoveries. By discovering that the stars at night were distant points in a three-dimensional space, humans realized that Earth is not flat and that it is not the center of the universe. We gained the courage to travel over great distances and discovered new lands, new materials, and new resources. Moreover, the process of exploration resulted in new ways of thinking about the world and ourselves. For example, the quest to explore exacerbated the risk of incurring serious diseases, such as scurvy, which led to new ways of understanding health and illness (e.g., the importance of nutrition). Exploration inspired competition and government backing to develop new technologies, such as methods for accurate navigation (e.g., John Harrison’s time pieces to derive accurate measures of longitude). The drive to explore continues today, and the key frontier of the future is space. Pg. 1-2 //AT – alt change the way we think 

Topicality – ISS is US
ISS houses a US science lab 
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Science payload operations on the ISS are supported by a wide variety of programs, equipment, and laboratory modules. The following are significant payload components:

• U.S. Laboratory,

• Facility Class Payloads,

• Attached External Payloads,

• Centrifuge Accommodation Module (this program was cancelled),*

• Japanese Experiment Module,

• Columbus Orbital Facility, and

• Russian Research Modules.

The U.S. Laboratory, also known as Destiny, is the major U.S. contribution of scientific capacity to the ISS. It provides equipment for research and technology development and houses all the necessary systems to support a controlled-environment laboratory. Destiny provides a year-round, shirtsleeve atmosphere for research in areas such as life sciences, physical sciences, Earth science, and space science research. This pressurized module is designed to accommodate pressurized payloads and has a capacity for 24 rack locations, of which the International Standard Payload Racks (ISPRs) will occupy 13 (see Figure 3.1). pg. 3-2

Topicality – SLS is Space launch
Definition of Space Life Sciences missions 
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In 1978, NASA released a formal research announcement calling for research proposals for the laboratory facility of the space shuttle-based space transport system (STS). The unique feature of this announcement was that the research was to be rigidly peer-reviewed by two different panels: one focusing on scientific merit and the other examining the feasibility of the study in terms of being accommodated with the available facility/equipment infrastructure of the STS laboratory. A similar review model was used in the physical sciences. The first life sciences mission was designated for the mid-1980s. Unfortunately, work was postponed until 1991 due to the tragic fate of the space shuttle Challenger, which exploded following liftoff. As a result, shuttle missions were delayed until NASA deemed that it was safe to continue the shuttle program.

The access to space afforded by the STS missions provided for a broad portfolio of life science experimentation aimed at assessing the effects of microgravity and spaceflight on biological responses. Of particular note, however, are the three dedicated life sciences missions that were flown in the decade of the 1990s. They were designated as Space Life Sciences (SLS) missions. SLS-1 in 1991 lasted 9 days; SLS-2 in 1993 lasted 14 days; and Neurolab, a dedicated mission for the neurosciences in 1998, lasted 16 days. Within these three missions was a wide scope of experiments, ranging from plant and cell biology to complementary human and animal projects. The human studies were enhanced by NASA astronauts and payload scientists, who not only conducted the research as surrogate investigators but also served as the subjects for the composite human science package.  Pg. 2-3 //T

Topicality – Space Exploration  

We Meet: The plan facilitates research that enables space exploration 

Committee for the Decadal Survey on Biological and Physical Sciences in Space 11 [National Research Council for the National Academy of Sciences, Recapturing a Future for Space Exploration: Life and Physical Sciences Research for a New Era, 2011]

In keeping with its charge, the committee developed recommendations for research fitting in either one or both of these two broad categories:

1. Research that enables space exploration: scientific research in the life and physical sciences that is needed to develop advanced exploration technologies and processes, particularly those that are profoundly affected by operation in a space environment.

2. Research enabled by access to space: scientific research in the life and physical sciences that takes advantage of unique aspects of the space environment to significantly advance fundamental scientific understanding. Pg. S-2 //T
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