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1ac – plan

The United States federal government should commit to developing four satellites for space based solar power.
1ac – space control
Advantage 1 - space control
Space militarization increasing inevitably, US military and commercial assets are at risk of ASAT attacks
Redifer, 11 - LtCol, USMC, paper submitted in fulfillment of a degree from the Air War College at Air University (Stephen, “TAKING THE INITIATIVE – PROTECTING US INTERESTS IN SPACE ,” 2/16, 
https://www.afresearch.org/skins/rims/display.aspx?moduleid=be0e99f3-fc56-4ccb-8dfe-670c0822a153&mode=user&action=downloadpaper&objectid=be97b3ea-7800-44ee-b6ff-76dcdb7c2960&rs=PublishedSearch
The execution of such tasks will undoubtedly be extraordinarily difficult given the global nature of space, the increasing commercialization of space, and the worldwide reliance on products provided by space-based platforms. The demand for ready access to such services is exceptionally diverse and touches all aspects of government as well as the commercial sector; in some cases, the consumer may not even be aware that a particular product comes from space, which may make even explaining the importance of space protection difficult.9 This demand and the corresponding need to protect space-based assets is reflected in the NSP, as the dangers to US space systems are manifold, and include threats to satellites themselves such as kinetic attack, cyber attack, and jamming, as well as attacks on ground infrastructure.10  For the purposes of this paper, the threat analysis will focus on man-made hazards (vice environmental) that may be posed by potential US competitors or adversaries.

Since the 2007 test of a kinetic kill anti-satellite system by the Chinese military, the threat in space posed by the People’s Republic of China has been of growing concern to the United States. China continues to build its national power through rapid economic growth and advances in science and technology, and recent developments in the People’s Liberation Army demonstrate a corresponding desire to extend Chinese influence beyond mainland China. Not surprisingly, Chinese military leaders have expressed both their interest in space and their understanding of the US dependence on space-based assets; in fact, “China is developing a multi-dimensional program to improve its capabilities to limit or prevent the use of space-based assets by potential adversaries.”11

Additionally, the Russian Federation continues to express concern over US space and missile defense initiatives; political-strategic uncertainty in US-Russian relations will likely always be present, and it is often unclear how US actions will be perceived by Russia. In late summer of 2009, General Alexander Zelin, Commander of the Russian Air Force, stated that “Russia's armed forces it must be ready to deter potential aggressors at regional and global levels in peaceful times and to rebuff an armed aggression” and asserted that Russia was developing a new surface-to-air rocket for the purpose of air and space defense12. In 2003, the Russians provided Iraq with GPS jammers, which proved moderately successful against some precision strike weapons 13 and, regardless of success, demanded attention from military planners. Despite numerous changes and upheaval since the end of the Cold War, Russia cannot be ignored: “[s]ince 1999, the United States’ share of global GDP has declined, while that of Brazil, Russia, India, and China (BRIC) has increased. By 2014, the International Monetary Fund predicts that BRIC countries will represent more than 27 percent of global GDP, and the United States and the EU will represent less than 20 percent each.”14
Finally, non-state actors as well as “rogue” states have expressed an interest and a capability to interfere with or deny the use of space systems. Indonesia has jammed a Chinese communications satellite, Iran and Turkey have jammed satellite broadcasts within their countries, and Iran jammed Voice of America broadcasts in 2003.15 Perhaps more significantly, Iran launched a 600-pound satellite into orbit in February 2009, an accomplishment that took years of preparation and indicates that Iran has developed a multi-stage rocket. Given the current US advantage and commensurate dependence on space power, a rogue state or non-state actor would have little to lose but much to gain by attacking US space systems and space infrastructure; such a state or non-state actor would also not suffer as directly as the US should it take an action that polluted the space environment.

This complex and varied threat environment is compounded by the diversity of national and international agencies with a legitimate stake in space. A cursory glance at a depiction of the US National Security Space Community presented by Dr. Peter Hays of the National Security Space Office (Figure 1) 16 shows the diversity of agencies that both comprise and affect National Security Space (NSS)17; it can be seen that this community extends well beyond the NSS core members (DoD and the IC), and includes entities such as civil space agencies (e.g., NASA and NOAA) and the commercial sector. Each of these stakeholders has its own vested interests, roles, and equities in space, many of which may not align; however, the products and services that they produce are interwoven into all aspects of the US government and its citizenry. The NSS community is both a provider and a voracious user of space-based systems and the products these systems provide and, over the previous 20 years, this demand has increased dramatically, resulting in a dependence on force enhancement capabilities such as global positioning and satellite communications (SATCOM). Considering the use of precision guided munitions (which rely on GPS signals) it can be seen that 92% of the weapons employed during Desert Storm were unguided, while only 32% of the weapons employed during the air campaign portion of Operation Iraqi Freedom were unguided (Figure 2) 18. Additionally, growth and reliance in other areas, such as SATCOM and missile warning, are only expected to increase in the coming years, and the DoD is expected to continue to invest billions of dollars in major space programs well into the foreseeable future (Figure 3).

In the civil sector, the NSP also directs the NASA Administrator and the Secretaries of Commerce and the Interior to undertake a number of tasks in space, to include maintaining the International Space Station through 2020 and beyond, maintaining a program for operational land remote sensing observations, and (in consonance with the Secretary of Defense) ensuring uninterrupted, operational polar-orbiting environmental satellite observations.19 These efforts will play a significant role in research and development and will aid in assessing climate change, predicting weather, and providing timely information in support of disaster relief operations, all functions that are of vital interest to US, state, and local governments as well as the population writ large. In order to carry out this ambitious directive, NASA has seen a significant budget increase, including a top line increase of $6.0 billion over 5 years (FY 2011-15) compared to the FY 2010 budget, for a total of $100 billion over five years. Given this budget increase, NASA intends to pursue new approaches to space exploration, conduct research and development on heavy-lift and propulsion technologies, seek increased utilization of the International Space Station, and accelerate the next wave of climate change research and observations spacecraft 20 – these goals are clearly linked to the NSP and the significant monetary investment in NASA programs is a clear indicator of the national importance attached to these initiatives.

This growth has been matched by unprecedented investment in space systems and space products in the commercial sector, as a growing number of companies have developed both satellites and terrestrial systems that depend on space products. This growth has not been confined to the United States, as the international space market has swelled in recent years, with advances in space-based communications, weather monitoring, and ISR, as well as commercial space launch. Industry has clearly seen a demand and a market for satellite manufacturing and services as well as an increased desire for commercial launch capacity; in the satellite services sector alone, world revenue nearly doubled from 2004 to 2009, growing from $46.9 billion to $93.0 billion during this period (Figure 4)21.  Additionally, satellite services revenue grew 11%from 2008 to 2009, and satellite manufacturing revenue increased by nearly one-third between 2008 and 2009, as greater numbers of high-value spacecraft were completed and launched.22

The United States has moved from a simple reliance on space-based platforms to one of dependence; the capital investment in the NSS, civil, and commercial space sectors is clear evidence of the unique and valuable nature of products from space. Given the threat posed by near peer adversaries and smaller actors, the United States must give thought to methods for defending its equities in space.

The US aerospace industrial base is collapsing – an investment in space solar power is necessary to revitalize aerospace research and development, workforce, and infrastructure development

NSSO, 7 (National Security Space Office, Report to the Director, “Space-Based Solar Power As an Opportunity for Strategic Security; Phase 0 Architecture Feasibility Study” October 10, 2007, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)
        

FINDING:   The SBSP Study Group found that SBSP directly addresses the concerns of the Presidential Aerospace Commission which called on the US to become a true spacefaring civilization and to pay closer attention to our aerospace technical and industrial base, our “national jewel” which has enhanced our security, wealth, travel, and lifestyle.  

An SBSP program as outlined in this report is remarkably consonant with the findings of this  commission, which stated:   

The United States must maintain its preeminence in aerospace research and innovation to be the global aerospace leader in the 21st century. This can only be achieved through proactive government policies and sustained public investments in long‐term research and RDT&E infrastructure that will result in new breakthrough aerospace capabilities. Over the last several decades, the U.S. aerospace sector has been living off the research investments made primarily for defense during the Cold War…Government policies and investments in long‐term research have not kept pace with the changing world. Our nation does not have bold national aerospace technology goals to focus and sustain federal research and related infrastructure investments. The nation needs to capitalize on these opportunities, and the federal government needs to lead the effort. Specifically, it needs to invest in long‐term enabling research and related RDT&E infrastructure, establish national aerospace technology demonstration goals, and create an environment that fosters innovation and provide the incentives necessary to encourage risk taking and rapid introduction of new products and services.    

The Aerospace Commission recognized that Global U.S. aerospace leadership can only be achieved through investments in our future, including our industrial base, workforce, long term research and national infrastructure, and that government must commit to increased and sustained investment and must facilitate private investment in our national aerospace sector.  
The Commission concluded that the nation will have to be a space‐faring nation in order to be the global leader in the 21st century—that our freedom, mobility, and quality of life will depend on it, and therefore, recommended that the United States boldly pioneer new frontiers in aerospace technology, commerce and exploration. They explicitly recommended hat the United States create a space imperative and that NASA and DoD need to make the investments necessary for developing and supporting future launch capabilities to revitalize U.S. space launch infrastructure, as well as provide Incentives to Commercial Space. The report called on government and the investment community must become more sensitive to commercial opportunities and problems in space. Recognizing the new realities of a highly dynamic, competitive and global marketplace, the report noted that the federal government is dysfunctional when addressing 21st century issues from a long term, national and global perspective. It suggested an increase in public funding for long term research and supporting infrastructure and an acceleration of transition of government research to the aerospace sector, recognizing that government must assist industry by providing insight into its long‐term research programs, and industry needs to provide to government on its research priorities. It urged the federal government must remove unnecessary barriers to international sales of defense products, and implement other initiatives that strengthen transnational partnerships to enhance national security, noting that U.S. national security and procurement policies represent some of the most burdensome restrictions affecting U.S. industry competitiveness.   

Private‐public partnerships were also to be encouraged. It also noted that without constant vigilance and investment, vital capabilities in our defense industrial base will be lost, and so recommended a fenced amount of research and development budget, and significantly increase in the investment in basic aerospace research to increase opportunities to gain experience in the workforce by enabling breakthrough aerospace capabilities through continuous development of new experimental systems with or without a requirement for production. Such experimentation was deemed to be essential to sustain the critical skills to conceive, develop, manufacture and maintain advanced systems and potentially provide expanded capability to the warfighter. A top priority was increased investment in basic aerospace research which fosters an efficient, secure, and safe aerospace transportation system, and suggested the establishment of national technology demonstration goals, which included reducing the cost and time to space by 50%. It concluded that, “America must exploit and explore space to assure national and planetary security, economic benefit and scientific discovery. At the same time, the United States must overcome the obstacles that jeopardize its ability to sustain leadership in space.” An SBSP program would be a powerful expression of this imperative.  
Declining aerospace leadership directly facilitates the emergence of hostile global rivals

Snead, 07 - Aerospace engineer and consultant focusing on Near-future space infrastructure development (Mike, “How America Can and Why America Must Now Become a True Spacefaring Nation,” Spacefaring America Blog, 6/3, http://spacefaringamerica.net/2007/06/03/6--why-the-next-president-should-start-america-on-the-path-to-becoming-a-true-spacefaring-nation.aspx)

Great power status is achieved through competition between nations.  This competition is often based on advancing science and technology and applying these advancements to enabling new operational capabilities.  A great power that succeeds in this competition adds to its power while a great power that does not compete or does so ineffectively or by choice, becomes comparatively less powerful.  Eventually, it loses the great power status and then must align itself with another great power for protection.

As the pace of science and technology advancement has increased, so has the potential for the pace of change of great power status.  While the U.S. "invented" powered flight in 1903, a decade later leadership in this area had shifted to Europe.  Within a little more than a decade after the Wright Brothers' first flights, the great powers of Europe were introducing aeronautics into major land warfare through the creation of air forces.  When the U.S. entered the war in 1917, it was forced to rely on French-built aircraft.  Twenty years later, as the European great powers were on the verge of beginning another major European war, the U.S. found itself in a similar situation where its choice to diminish national investment in aeronautics during the 1920's and 1930's—you may recall that this was the era of General Billy Mitchell and his famous efforts to promote military air power—placed U.S. air forces at a significant disadvantage compared to those of Germany and Japan.  This was crucial because military air power was quickly emerging as the "game changer" for conventional warfare.  Land and sea forces increasingly needed capable air forces to survive and generally needed air superiority to prevail.

With the great power advantages of becoming spacefaring expected to be comparable to those derived from becoming air-faring in the 1920's and 1930's, a delay by the U.S. in enhancing its great power strengths through expanded national space power may result in a reoccurrence of the rapid emergence of new or the rapid growth of current great powers to the point that they are capable of effectively challenging the U.S.

Many great powers—China, India, and Russia—are already speaking of plans for developing spacefaring capabilities.  Yet, today, the U.S. retains a commanding aerospace technological lead over these nations.  A strong effort by the U.S. to become a true spacefaring nation, starting in 2009 with the new presidential administration, may yield a generation or longer lead in space, not just through prudent increases in military strength but also through the other areas of great power competition discussed above.  This is an advantage that the next presidential administration should exercise.

This could result in global nuclear conflicts in every region of the world

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

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

The return of great powers and great games

If the world is marked by the persistence of unipolarity, it is nevertheless also being shaped by the reemergence of competitive national ambitions of the kind that have shaped human affairs from time immemorial. During the Cold War, this historical tendency of great powers to jostle with one another for status and influence as well as for wealth and power was largely suppressed by the two superpowers and their rigid bipolar order. Since the end of the Cold War, the United States has not been powerful enough, and probably could never be powerful enough, to suppress by itself the normal ambitions of nations. This does not mean the world has returned to multipolarity, since none of the large powers is in range of competing with the superpower for global influence. Nevertheless, several large powers are now competing for regional predominance, both with the United States and with each other. National ambition drives China's foreign policy today, and although it is tempered by prudence and the desire to appear as unthreatening as possible to the rest of the world, the Chinese are powerfully motivated to return their nation to what they regard as its traditional position as the preeminent power in East Asia. They do not share a European, postmodern view that power is passé; hence their now two-decades-long military buildup and modernization. Like the Americans, they believe power, including military power, is a good thing to have and that it is better to have more of it than less. Perhaps more significant is the Chinese perception, also shared by Americans, that status and honor, and not just wealth and security, are important for a nation. Japan, meanwhile, which in the past could have been counted as an aspiring postmodern power -- with its pacifist constitution and low defense spending -- now appears embarked on a more traditional national course. Partly this is in reaction to the rising power of China and concerns about North Korea 's nuclear weapons. But it is also driven by Japan's own national ambition to be a leader in East Asia or at least not to play second fiddle or "little brother" to China. China and Japan are now in a competitive quest with each trying to augment its own status and power and to prevent the other 's rise to predominance, and this competition has a military and strategic as well as an economic and political component. Their competition is such that a nation like South Korea, with a long unhappy history as a pawn between the two powers, is once again worrying both about a "greater China" and about the return of Japanese nationalism. As Aaron Friedberg commented, the East Asian future looks more like Europe's past than its present. But it also looks like Asia's past. Russian foreign policy, too, looks more like something from the nineteenth century. It is being driven by a typical, and typically Russian, blend of national resentment and ambition. A postmodern Russia simply seeking integration into the new European order, the Russia of Andrei Kozyrev, would not be troubled by the eastward enlargement of the EU and NATO, would not insist on predominant influence over its "near abroad," and would not use its natural resources as means of gaining geopolitical leverage and enhancing Russia 's international status in an attempt to regain the lost glories of the Soviet empire and Peter the Great. But Russia, like China and Japan, is moved by more traditional great-power considerations, including the pursuit of those valuable if intangible national interests: honor and respect. Although Russian leaders complain about threats to their security from NATO and the United States, the Russian sense of insecurity has more to do with resentment and national identity than with plausible external military threats. 16 Russia's complaint today is not with this or that weapons system. It is the entire post-Cold War settlement of the 1990s that Russia resents and wants to revise. But that does not make insecurity less a factor in Russia 's relations with the world; indeed, it makes finding compromise with the Russians all the more difficult. One could add others to this list of great powers with traditional rather than postmodern aspirations. India 's regional ambitions are more muted, or are focused most intently on Pakistan, but it is clearly engaged in competition with China for dominance in the Indian Ocean and sees itself, correctly, as an emerging great power on the world scene. In the Middle East there is Iran, which mingles religious fervor with a historical sense of superiority and leadership in its region. 17 Its nuclear program is as much about the desire for regional hegemony as about defending Iranian territory from attack by the United States. Even the European Union, in its way, expresses a pan-European national ambition to play a significant role in the world, and it has become the vehicle for channeling German, French, and British ambitions in what Europeans regard as a safe supranational direction. Europeans seek honor and respect, too, but of a postmodern variety. The honor they seek is to occupy the moral high ground in the world, to exercise moral authority, to wield political and economic influence as an antidote to militarism, to be the keeper of the global conscience, and to be recognized and admired by others for playing this role. Islam is not a nation, but many Muslims express a kind of religious nationalism, and the leaders of radical Islam, including al Qaeda, do seek to establish a theocratic nation or confederation of nations that would encompass a wide swath of the Middle East and beyond. Like national movements elsewhere, Islamists have a yearning for respect, including self-respect, and a desire for honor. Their national identity has been molded in defiance against stronger and often oppressive outside powers, and also by memories of ancient superiority over those same powers. China had its "century of humiliation." Islamists have more than a century of humiliation to look back on, a humiliation of which Israel has become the living symbol, which is partly why even Muslims who are neither radical nor fundamentalist proffer their sympathy and even their support to violent extremists who can turn the tables on the dominant liberal West, and particularly on a dominant America which implanted and still feeds the Israeli cancer in their midst. Finally, there is the United States itself. As a matter of national policy stretching back across numerous administrations, Democratic and Republican, liberal and conservative, Americans have insisted on preserving regional predominance in East Asia; the Middle East; the Western Hemisphere; until recently, Europe; and now, increasingly, Central Asia. This was its goal after the Second World War, and since the end of the Cold War, beginning with the first Bush administration and continuing through the Clinton years, the United States did not retract but expanded its influence eastward across Europe and into the Middle East, Central Asia, and the Caucasus. Even as it maintains its position as the predominant global power, it is also engaged in hegemonic competitions in these regions with China in East and Central Asia, with Iran in the Middle East and Central Asia, and with Russia in Eastern Europe, Central Asia, and the Caucasus. The United States, too, is more of a traditional than a postmodern power, and though Americans are loath to acknowledge it, they generally prefer their global place as "No. 1" and are equally loath to relinquish it. Once having entered a region, whether for practical or idealistic reasons, they are remarkably slow to withdraw from it until they believe they have substantially transformed it in their own image. They profess indifference to the world and claim they just want to be left alone even as they seek daily to shape the behavior of billions of people around the globe. The jostling for status and influence among these ambitious nations and would-be nations is a second defining feature of the new post-Cold War international system. Nationalism in all its forms is back, if it ever went away, and so is international competition for power, influence, honor, and status. American predominance prevents these rivalries from intensifying -- its regional as well as its global predominance. Were the United States to diminish its influence in the regions where it is currently the strongest power, the other nations would settle disputes as great and lesser powers have done in the past: sometimes through diplomacy and accommodation but often through confrontation and wars of varying scope, intensity, and destructiveness. One novel aspect of such a multipolar world is that most of these powers would possess nuclear weapons. That could make wars between them less likely, or it could simply make them more catastrophic.
It is easy but also dangerous to underestimate the role the United States plays in providing a measure of stability in the world even as it also disrupts stability. For instance, the United States is the dominant 

naval power everywhere, such that other nations cannot compete with it even in their home waters. They either happily or grudgingly allow the United States Navy to be the guarantor of international waterways and trade routes, of international access to markets and raw materials such as oil. Even when the United States engages in a war, it is able to play its role as guardian of the waterways. In a more 
genuinely multipolar world, however, it would not. Nations would compete for naval dominance at least in their own regions and possibly beyond. Conflict between nations would involve struggles on the oceans as well as on land. Armed embargos, of the kind used in World War i and other major conflicts, would disrupt trade flows in a way that is now impossible.

Such order as exists in the world rests not merely on the goodwill of peoples but on a foundation provided by American power. Even the European Union, that great geopolitical miracle, owes its founding to American power, for without it the European nations after World War ii would never have felt secure enough to reintegrate Germany. Most Europeans recoil at the thought, but even today Europe 's stability depends on the guarantee, however distant and one hopes unnecessary, that the United States could step in to check any dangerous development on the continent. In a genuinely multipolar world, that would not be possible without renewing the danger of world war.
People who believe greater equality among nations would be preferable to the present American predominance often succumb to a basic logical fallacy. They believe the order the world enjoys today exists independently of American power. They imagine that in a world where American power was diminished, the aspects of international order that they like would remain in place. But that 's not the way it works. International order does not rest on ideas and institutions. It is shaped by configurations of power. The international order we know today reflects the distribution of power in the world since World War ii, and especially since the end of the Cold War. A different configuration of power, a multipolar world in which the poles were Russia, China, the United States, India, and Europe, would produce its own kind of order, with different rules and norms reflecting the interests of the powerful states that would have a hand in shaping it. Would that international order be an improvement? Perhaps for Beijing and Moscow it would. But it is doubtful that it would suit the tastes of enlightenment liberals in the United States and Europe.

The current order, of course, is not only far from perfect but also offers no guarantee against major conflict among the world's great powers. Even under the umbrella of unipolarity, regional conflicts involving the large powers may erupt. War could erupt between China and Taiwan and draw in both the United States and Japan. War could erupt between Russia and Georgia, forcing the United States and its European allies to decide whether to intervene or suffer the consequences of a Russian victory. Conflict between India and Pakistan remains possible, as does conflict between Iran and Israel or other Middle Eastern states. These, too, could draw in other great powers, including the United 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.

The current space race risks a space Pearl Harbor against U.S. space assets – this will collapse the global economy and hegemony

Choong, 8 - doctorate in strategic studies at the Australian National University (William, The Straits Times, 3/24, “A Pearl Harbor in space?”, lexis)

In January last year, China staged its first-ever anti-satellite (Asat) test and downed a defunct weather satellite. The test was seen as a shot across the bow directed at Washington. Experts noted the high level of technical sophistication in the test. The target was a satellite zipping above the Earth at 27,000kmh, about the same speed as that of an intercontinental ballistic missile re-entering the atmosphere.

China used the 'hit to kill' method - a technology that involves 'stopping a bullet with a bullet'. This meant that China's Asat capability had surpassed that of the former Soviet Union.

Last month, the US killed one of its own satellites with a ballistic missile defence (BMD) interceptor, ostensibly to get rid of a toxic chemical on-board. The kill was significant, given that the US had not staged an Asat exercise since the 1980s. In addition, the use of the BMD interceptor meant that the US was leveraging on existing technologies to stamp its dominance in space, analysts said.

For its part, Russia said the US kill was a prelude to the creation of a 'new strategic weapon'. Some experts concur.

There is now a new arms race in space. Unlike the Cold War Soviet-American standoff, it is becoming a duel between China and the US.

China hand Ashley Tellis wrote in Survival, an academic journal of security affairs, that Beijing was targeting weaknesses in America's space infrastructure to overcome its inferiority in conventional military terms. China's pursuit of counter-space capabilities, he said, is part of a 'considered strategy designed to counter the overall military capability of the United States, grounded in Beijing's military weakness at a time when China considers war with the United States to be possible'.

Dr Tellis said that a future conflict in the Taiwan Strait could compel China to attack US space systems - a 'space Pearl Harbor'.
By far the most intriguing component of China's space arsenal - for wuxia fans at least - involves the so-called 'assassin's mace' (shashoujian). This, the Pentagon said, is an innovative mixture of old and new technologies that would be used against 'technologically superior adversaries'.

China's space strategy draws heavily from Mao Zedong's philosophy of asymmetrical warfare. According to Chinese scholar Wang Hucheng, American dependence on space constitutes its 'strategic weaknesses'.

'For countries that can never win a conventional war against the United States, attacking the US space system may be an irresistible and most tempting choice,' he wrote in Liaowang, a Chinese Communist Party publication.

Mr Wang is right on the money. Way back in 1957, US Air Force General Thomas White said that those who control the air control the land and sea beneath it, but those who 'control space will...control the Earth's surface'.

Traditionally, militaries have sought to dispel what Prussian military thinker Karl von Clausewitz has termed the 'fog of war' - a euphemism for saying that 'shit happens' in warfare. Today, computerised militaries fight in a huge cloud of electrons. Space-based assets are fundamental to such 'network-centric' warfare.

Currently, the US has around 1,800 satellites, of which nearly half are for military purposes. The biggest targets for an enemy would be communications platforms and a constellation of Global Positioning System (GPS) satellites hovering thousands of kilometres above the Earth, wrote Dr Tellis.

GPS assets provide location data and enable accurate weapons guidance and targeting. If they are hit, many things in the US military would go wrong. An Abrams main battle tank, for example, would be lost on the streets of Baghdad.

And this might not be all. If US space assets are hit, the New York Times predicts the global economy would collapse, along with air travel and communications.
American officers believe that the US military's space assets constitute its Achilles' heel. 'Our adversaries understand our dependence upon space-based capabilities,' General Kevin Chilton, commander of the US Strategic Command, wrote in Congressional testimony last month.

Economic collapse causes global war

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

No one should think that Asia is on the verge of conflict. But it is also important to remember what has helped keep the peace in this region for so long. Phenomenal growth rates in Japan, South Korea, Hong Kong, Singapore, China and elsewhere since the 1960s have naturally turned national attention inward, to development and stability. This has gradually led to increased political confidence, diplomatic initiatives, and in many nations the move toward more democratic systems. America has directly benefited as well, and not merely from years of lower consumer prices, but also from the general conditions of peace in Asia.

Yet policymakers need to remember that even during these decades of growth, moments of economic shock, such as the 1973 Oil Crisis, led to instability and bursts of terrorist activity in Japan, while the uneven pace of growth in China has led to tens of thousands of armed clashes in the poor interior of the country.

Now imagine such instability multiplied region-wide. The economic collapse Japan is facing, and China's potential slowdown, dwarfs any previous economic troubles, including the 1998 Asian Currency Crisis. Newly urbanized workers rioting for jobs or living wages, conflict over natural resources, further saber-rattling from North Korea, all can take on lives of their own. This is the nightmare of governments in the region, and particularly of democracies from newer ones like Thailand and Mongolia to established states like Japan and South Korea. How will overburdened political leaders react to internal unrest? What happens if Chinese shopkeepers in Indonesia are attacked, or a Japanese naval ship collides with a Korean fishing vessel? Quite simply, Asia's political infrastructure may not be strong enough to resist the slide towards confrontation and conflict.

This would be a political and humanitarian disaster turning the clock back decades in Asia. It would almost certainly drag America in at some point, as well. First of all, we have alliance responsibilities to Japan, South Korea, Australia, and the Philippines should any of them come under armed attack. Failure on our part to live up to those responsibilities could mean the end of America's credibility in Asia. Secondly, peace in Asia has been kept in good measure by the continued U.S. military presence since World War II. There have been terrible localized conflicts, of course, but nothing approaching a systemic conflagration like the 1940s. Today, such a conflict would be far more bloody, and it is unclear if the American military, already stretched too thin by wars in Afghanistan and Iraq, could contain the crisis. Nor is it clear that the American people, worn out from war and economic distress, would be willing to shed even more blood and treasure for lands across the ocean.

The result could be a historic changing of the geopolitical map in the world's most populous region. Perhaps China would emerge as the undisputed hegemon. Possibly democracies like Japan and South Korea would link up to oppose any aggressor. India might decide it could move into the vacuum. All of this is guess-work, of course, but it has happened repeatedly throughout history. There is no reason to believe we are immune from the same types of miscalculation and greed that have destroyed international systems in the past.

Current trends towards militarization risk accidental launch

Beljac, 8 - a Foreign Policy In Focus contributor, teaches at the University of Melbourne (Marko, “Arms Race in Space”, 4/1, http://www.fpif.org/fpiftxt/5113)

Space weaponization may well have cataclysmic consequences given the link between space weapons and nuclear weapons strategy. This is because Russia, and the United States, to a certain extent rely on satellites for early warning of nuclear attack. As other space nations with nuclear weapons develop their space capacity it is expected that they will follow suit.

The deployment of space weapons means that the first shot in a nuclear war would be fired against these early warning satellites. Currently strategic planners in Moscow have about 10 minutes between warning of an attack and the decision to launch nuclear weapons in response before they impact. Weapons in space would lower this in certain scenarios down to seconds. This would also apply for weapons placed in space that would be considered to be defensive such as say a space based BMD interceptor or a “counter-ASAT” weapon.

On occasion, ground warning radars falsely show that a nuclear attack has been launched. In the 1990s a false alarm went all the way up to President Boris Yeltsin and was terminated after approximately eight minutes. We are still here, noted analysts believe, because warning satellites would have given Moscow real time information showing the alarm to be false. Should such a false alarm coincide with an accident involving an early warning satellite when space weapons are known to exist, an accidental nuclear exchange could result. The risk would increase if the false alarm occurred during a crisis.

Space weapons could lead to itchy fingers on nuclear triggers. They would therefore significantly increase the importance nuclear weapon states place upon nuclear deterrence.

Satellite hardening and reconstitution capabilities are the only thing that can prevent a preemptive ASAT attack
Kueter, 07 - is president of the George C. Marshall Institute, a nonprofit think tank dediicated to science and technology in public policy (Jeff, New Atlantis, “China's Space Ambitions -- And Ours,” Spring, lexis)

On January 11, 2007, a missile was launched from Chinese territory. It arced upwards into space to an altitude of about 537 miles, where it slammed directly into its target, an obsolete Chinese weather satellite. The target was destroyed, reportedly producing some 900 trackable pieces of space debris in orbits from 125 miles to about 2,300 miles and resulting in an increase of 10 percent in the total amount of manmade debris in orbit.

This demonstration of an anti-satellite weapon (ASAT) was just the latest in a series of tests of China's space weapons program, and was a warning sign the United States should take very seriously. In the decades after the Soviet Union and the United States first designed and deployed so-called space weapons, some observers came to hope it would be possible to turn back history's pages and preserve space as a sanctuary, a pristine place of peace and international cooperation, where terrestrial disputes could be left behind. If these hopes were ever given credence, they have surely been dispelled by China's recent actions in space: vivid demonstrations that the country could threaten essential satellites both directly, by physically destroying them, and indirectly, employing lasers and other jamming techniques to make them unusable. China is now a military space power and space is once again an undeniably contested arena.

There are several policy courses the United States could take in responding to this new reality. It could assume that China is not a significant threat to American space assets and determine that inaction is preferable to overreaction. But such a do-nothing approach would expose the United States to the dangers of what has been called a "space Pearl Harbor," a surprise attack on U.S. space capabilities with immediate consequences for the American military and for American interests the world over.

Alternatively, American policymakers could conclude that negotiation and diplomacy offer the best path forward. Following this approach, the U.S. would embrace efforts to ban the introduction of weapons into space and negotiate codes of conduct to regulate the behavior of nation-states. But while some good could undoubtedly come from the emergence of international norms and rules, it is unlikely they would be sufficient to preserve security.
Instead, the United States should adopt an active defensive posture, invigorating the research and technical base needed to defend or replenish space assets. This posture can complement diplomatic efforts by providing important verification and enforcement capabilities. Such an approach will be expensive and will need to overcome bureaucratic inertia as well as domestic and international opposition--but it is the only option that can ensure the security of American space assets.

The U.S. FEAR of a space Pearl Harbor is enough for it to preemptively attack as long as the U.S. sees itself as vulnerable

Tellis, 7 - Senior Associate at the Carnegie Endowment for International Peace (Ashley, Survival, Autumn, “China’s Military Space Strategy”, ingenta)

Finally, the growing Chinese capability for space warfare implies that a future conflict in the Taiwan Strait would entail serious deterrence and crisis instabilities. If such a clash were to compel Beijing to attack US space systems at the beginning of a war, the very prospect of such a ‘space Pearl Harbor’94 could, in turn, provoke the United States to contemplate pre-emptive attacks or horizon-tal escalation on the Chinese mainland. Such outcomes would be particularly likely in a conflict in the next decade, before Washington has the opportunity to invest fully in redundant space capabilities. Already, US Strategic Command officials have publicly signalled that conventionally armed Trident submarine-launched ballistic missiles would be appropriate weapons for executing the prompt strikes that might become necessary in such a contingency.95 Such attacks, even if employing only conventional warheads, on space launch sites, sensor nodes and command and control installations on the Chinese mainland could well be perceived as a precursor to an all-out war. It would be dificult for all sides to limit the intensification of such a conflict, even without the added complications of accidents and further misperception.96 

* * * 

The emergence of potent Chinese counterspace capabilities makes US military operations in Asia more risky than ever. The threat has not arisen due to a lack of a space arms-control regime, or because of the Bush administration’s disincli- nation to negotiate an accord that bans the weaponisation of space. Rather, it is rooted entirely in China’s requirement that it be able to defeat the United States in a regional conflict despite its conventional inferiority. This strategic chal- lenge has compelled Beijing to exploit every anti-access and battlespace-denial technology potentially available. The threat posed by this Chinese effort cannot be neutralised by arms-control agreements, even though all countries stand to profit from the absence of threats to their assets in space. There is a temptation, especially in the United States, to view China’s counterspace programmes in moralistic terms. This approach is undesirable and best avoided: Beijing’s desire to defeat the stronger by asymmetric means is not a reflection of its deviousness, nor provoked by mendacity on the part of the United States or the Bush admin- istration. It is grounded in the objective conditions that define the relationship between the two countries: competing political goals, likely to persist whether or not the Taiwan conflict is resolved. In such circumstances, the United States should seek, as the Bush administration’s own National Space Policy declares, to protect the ’use of outer space by all nations for peaceful purposes and for the benefit of all humanity’. But if this fundamental goal is threatened by Chinese counterspace activities aimed at American space assets, the United States has no choice but to run an offence–defence arms race, and win. 

SSP allows the U.S. to maintain space control – it can harden satellites, make them more survivable and reconstitute lost assets rapidly

Ramos 2k – US Air Force Major, Thesis submitted for the AIR COMMAND AND STAFF COLL MAXWELL Air Force Base (Kim, “Solar Power Constellations: Implications for the United States Air Force,” April, http://handle.dtic.mil/100.2/ADA394928)

Space 

In addition to the terrestrial implications of solar power satellites for the Air Force, there are also implications for space operations.  The power required for spacecraft operations is increasing.  In order to meet this increase, engineers are looking at standardized solar cells, new gallium/aluminum solar cells and paying close attention to solar power satellite developments.17 The problems associated with increasing the size of solar arrays on satellites to meet the increasing power demands are deterioration of structure dynamic performance, complications of orientation and stabilization, placing solar arrays under the launcher fairing, deploying solar arrays in orbit, buffer elements for periods without sunlight and discrepancies between the orientation of devices and solar arrays.18  Engineers from the Ukraine recommend solving these problems with solar power satellites using wireless power transmission or a cable.19  The authors of New World Vistas also recommended this approach.  They advocated using space solar power satellites to power other satellites in space and predicted that “power beaming will become a major element of spacecraft operations.”20  Solar power satellites would provide improvements in the areas of reconstitution, maneuver, force application, space-based radar, and communication satellites which produce power as well as transfer data. 

Reconstitution 

As outlined in Air University study Spacecast 2020, the rapid launch and deployment of satellites is required to comply with the United States National Military Strategy concept of reconstitution.  Reconstitution for space is the ability to launch satellites for “unanticipated system failures … [due to hostile actions] and multiple area coverage requirements, [which] … require the immediate placement of satellites into orbit.”21  Solar power satellites enable reconstitution with unmanned aerial vehicles performing the same functions as satellites, as mentioned previously, and through enabling smaller satellites.  One of the difficulties in achieving small satellites is the fact that power generation takes up about 25% of the weight of a satellite.22  Satellites launched without onboard power generation would be smaller and receive power on orbit from a solar power satellite.  Solar power satellites enable reconstitution with unmanned aerial vehicles with unlimited loiter time for immediate deployment for a warfighter, and by reducing the size of satellites which facilitates rapid launches. 

Small Satellites 

Small satellites not only fulfill the reconstitution requirement but also meet other requirements for smaller, faster, and cheaper satellites.  Typically weighing less than 250 kg, and designed for one mission, “quick checkout and rapid launch,” small satellites offer advantages over larger satellites, which are more expensive, cost more to put in orbit, and take longer to build.23  Small satellites are good candidates for imagery, and some types of communications.24 Constellations of small satellites serve another purpose.  They have reduced vulnerability and increased survivability compared to single satellites.  Powering small satellites with energy beamed from a solar power satellite further reduces their size, cost, and launch requirements. 

Maneuver 

One of the vulnerabilities of satellites is that they lack maneuverability.  Orbit changes are possible but the amount of station keeping fuel limits these maneuvers. Unscheduled orbital maneuvers for, supported warfighters, on-orbit station keeping, or avoiding an anti-satellite weapon, reduce the life expectancy of satellites.  The New World Vistas study concluded, “technologies to substantially enhance survivability are …maneuvering technologies…enabled by the technologies of high generation power in space.”25  Moreover, the report stated that electrical propulsion and solar power satellites would enable maneuvering for survivability, station keeping, and repositioning to meet warfighter requirements.26 

Space control increases deterrence and makes diplomatic solutions to crises more likely than escalation

Lambakis, 2 – senior defense analyst at the National Institute for Public Policy  (Steven, “Future Security in Space: Commercial, Military, and Arms Control Trade-Offs,” Occasional Paper No. 10, ed: Moltz, http://cns.miis.edu/pubs/opapers/op10/op10.pdf)

There are sound political and strategic justifications for looking to space.  First, a weapon that exploits Earth’s orbit may increase the number of foreign policy and military options available to our leaders and commanders.  More options mean that a leader may not be forced to take a more destructive or weaker course of action, that he has choices on how his country should act in a dynamic, complex, and often dangerous world.  Effective military options, in other words, can work to improve deterrence and stability and help leaders deal more intelligently, even more diplomatically, with surprises. 

Second, enhanced military power in the hands of states that uphold the rule of international law can work to improve peace and stability in the world.  Treaties dealing with the space environment are written to establish stability and order on the space frontier.  And this is good.  Washington has never considered space to be a domain of anarchy.  Indeed, it is in the U.S. interest to develop proper laws and exercise force in a restrained and responsible manner to prevent space from devolving into a lawless, disorderly realm.   

A strong commercial space sector is vital to reaping the military benefits of space without triggering adverse international reactions

Pena, 02 – defense policy expert at the Cato Institute (Charles, “Future Security in Space: Commercial, Military, and Arms Control Trade-Offs,” Occasional Paper No. 10, ed: Moltz, http://cns.miis.edu/pubs/opapers/op10/op10.pdf)

Control of space is at the crux of the debate about the future of U.S. military space policy.  It is important to point out that the issue is not whether the United States should militarize space.  The militarization of space has already occurred and will continue.  Space assets are currently used to great effect to support terrestrial (ground, sea, and air) military operations.  The more immediate issue is whether the United States should weaponize space, at least in the near- or mid-term, and more important, whether military uses and requirements in space should be the driving force behind how we think about space and space policy. 

Advocates of a more aggressive U.S. military policy for space argue that the United States is more reliant on the use of space than is any other nation, that space systems are vulnerable to attack, and that U.S. space systems are thus an attractive candidate for a “space Pearl Harbor.”  Critics of such a policy shift are concerned that weaponizing space could trigger a dangerous arms race. They are quick to point out that no country currently has an operational anti-satellite (ASAT) weapon that threatens U.S. satellites or weapons in space and that a U.S. move to deploy weapons (either offensive or defensive) would only provide unneeded impetus for other countries to follow suit. 

Regardless of how one views the need to weaponize space, one thing is abundantly clear: the U.S. military greatly benefits from using commercial space systems.  Former vice chief of staff of the Air Force, General Thomas S. Moorman, asserts that by making maximum use of commercial satellites, “military satellite communications will benefit in terms of access to additional capacity (tremendous increases in available bandwidth and flexibility, as well as multiplicity of alternative communications paths).”1 

In all likelihood, in the future, the military will be even more reliant on commercial space systems.  As General Moorman has also stated: 
On the one hand, commercialization is not a total panacea.... On the other hand, the commercial space industry is expanding at such a rate and with such marvelous capabilities that it seems reasonable if not inevitable that a number of missions— heretofore the exclusive province of the government—can be satisfied or augmented commercially. We can also realize significant efficiencies by taking advantage of commercial space.2 

Therefore, as U.S. Air Force Lt. Col. Peter Hays and Karl Mueller (both former professors at the School of Advanced Airpower Studies) argue: “It is no longer clear that the relationship between space and national security is, or should be, shaped primarily by international military competition.”3  Indeed, space as it relates to national security may be shaped and influenced more by the future of commercial space activities. 

If there are significant military and national security advantages to be gained via commercial space, then it is important to recognize that there is the potential for great harm by placing military requirements at the forefront of how we think about space.  While the January 2001 Space Commission report (and others) focus on the vulnerability of U.S. space assets and the potential for a “space Pearl Harbor,” there is a “flip side” that must also be considered.  John Newhouse, senior fellow at the Center for Defense Information, states: 

The [Space Commission] report does not call for but implies a U.S. need to accelerate development of antisatellite weapons, some of them space-based.  But deploying such weapons will press other countries to develop and deploy countermeasures.  And in any such tit for tat, the United States has the most to lose, since it is far more dependent on satellites for commercial communications and data-gathering operations than any other country.  Among the effects could be a sharp rise in the cost of insuring commercial satellites and an outcry from industry.4 

And, as John Logsdon, director of the Space Policy Institute at the George Washington University points out: “There appears to be no demand from the operators of commercial communication satellites for defense of their multibillion-dollar assets.  If there were to be active military operations in space, it could be difficult not to interfere with the functioning of civilian space systems.”5 In other words, weaponizing space could be costly to an American industry that has great promise to grow and increase its contribution to the U.S. (and world) economy.  Ultimately, a vibrant commercial space industry will support and enhance U.S. military capabilities far better than letting military requirements dominate space policy.  Therefore, the government should avoid overregulating commercial space activities and imposing costly military requirements. 

Certainly, there are some uses of space that are unique to the military – such as integrated tactical warning and attack assessment (ITW&AA). This is an area where military needs and requirements cannot be met by commercial systems.  That is, the military will be the sole user for systems such as DSP (Defense Support Program) satellites, which monitor missile launches worldwide. But virtually all other applications of space are “dual use.” To be sure, military needs and requirements must be recognized.  For example, the military and intelligence agencies may have unique requirements for surveillance and reconnaissance that can be met only with their own dedicated satellites—either for reasons of security of data or technical requirements (e.g., resolution, processing time).  A similar situation exists with regard to communications.  For example, MILSTAR (Military Strategic and Tactical Relay) is a dedicated military satellite communications system that provides secure, jam-resistant, nuclear-hardened communications for all U.S. forces. 

But, wherever possible, the Department of Defense (DOD) should make use of commercial assets rather than spend needlessly on unique military assets. For example, the military should use existing communications satellites for its nonsecure communications capability.  Communications probably represents the single biggest use of space for both the military and civilian/commercial sectors.  According to General Moorman: “Space-based communications is the giant in space commerce. The giant clearly will be even more dominant in the future, and the information revolution will be the driver.”6 Although the DOD operates several communications satellites (or payloads on other military satellites to provide communications services)—for example, the Defense Satellite Communications System, Air Force Satellite Communications System (AFSATCOM), Leasat, UHF Follow-On (UFO), and MILSTAR—this segment is largely commercially driven.  According to a RAND report: “The technology for new satellite communications, especially high-speed mobile services, is evolving so rapidly that the DOD is planning to make greater use of commercial systems rather than fielding/g its own systems.”7 

Another area where the military can also make greater use of commercial assets is in satellite imaging, such as Earth Watch’s EarlyBird 1, Space Imaging’s Ikonos (which offers one-meter resolution, the highest resolution of any commercially available system), and Orbiting Image’s OrbView.  According to RAND: “Commercial remote sensing offers the U.S. military potential new sources of remote-sensing data without requiring it to pay for the development of the space system.”8  And General Moorman believes “that these new commercial capabilities will both complement and reduce the numbers of military and intelligence systems required. The resulting savings could be substantial.”9 Indeed, during the U.S.-led military campaign in Afghanistan, the U.S. National Imagery and Mapping Agency (NIMA) purchased exclusive rights to pictures taken of the war zone by Space Imaging’s Ikonos satellite, which has 1-meter black and white resolution and 4-meter color resolution.  This “buy to deny” policy is an example that demonstrates the importance of and demand for commercial space assets by the military.  Somewhat ironically, these high-tech, high- resolution images were initially delivered via “pony express.”  Ikonos imagery was recorded on the satellite and downloaded to Space Imaging ground stations in the United States.  From there, it was delivered to NIMA’s Commercial Satellite Imagery Library at Bolling Air Force Base in Washington, D.C.  The Air Force had to send someone to the library to manually transfer the data to compact discs, which were then delivered by aircraft to Saudi Arabia.  Eventually, the data was transmitted via the Pentagon’s satellite-based Global Broadcast Service.  So not only is there a commercial opportunity in imaging itself, but also possibly in how those images are transmitted—especially securely—to the customer. 

The military should also consider using distributed and redundant commercial satellite systems as a means to reduce vulnerability to attack rather than deploying unique military systems that are likely to be more expensive and take longer to deploy.  For example, it may be more cost-effective to develop and deploy smaller satellites in a distributed system configuration designed to operate at low-Earth orbit and medium-Earth orbit than larger, heavier satellites operating in geosynchronous (stationary) orbit.  That approach is especially meritorious if there is a potential shortage of heavy-lift launch capability. 

It is also important that military requirements should not be imposed on shared nonmilitary satellites.  For example, the military should not require hardening against electromagnetic pulse on commercial satellites that are also used by the military.  To the extent that such requirements are absolute needs, the military should deploy its own dedicated systems to meet those requirements.  Neither commercial satellite operators nor the other users of commercial satellites should shoulder any cost burdens imposed by the military (and clearly, the military must be more realistic about its requirements). 

Even if commercial space is not a panacea for the military, it should be the driving force of space and shape space policy.  Indeed, commercial space efforts often lead those of the government and the DOD and usually have lower costs, due to market influences and competition.  Therefore, defense and national security need to be one component of overall U.S. space policy, but certainly not the primary component.  In the post–Cold War environment—with no immediate threat from another great power and none on the horizon (at least in the near- to mid-term)—the U.S. government must avoid establishing inflated and costly military requirements for space-based resources.  U.S. space policy should strive to foster an environment that allows commercial space activity to grow and flourish rather than create a new area for costly military competition.
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High launch costs inhibit commercial space development

Coppersmith, 10 – historian of technology at Texas A&M University (Jonathan, The Space Review, “Obama in space: bold but not bold enough,” 4/12, http://www.thespacereview.com/article/1603/1
Lost in the attention given to ending shuttle flights this year, as intended by President Bush, and the cancellation of the overcost and overweight Constellation program, are the promising initiatives to develop and deploy new generations of technology. At the core of the president’s proposed revamping of NASA is the focus on new technologies to reduce the cost and complexity of operating in space. NASA will restart its Institute for Advanced Concepts, eliminated in 2007 to help pay for Constellation cost overruns. Chief technologist Robert D. Braun will head the new Space Technology Program, which will offer research grants to encourage innovative ideas. These steps will revitalize the private, academic, and NASA technology base.

The chief flaw of the president’s proposals is they do not address the key constraint limiting human and robotic exploration and exploitation of space, the high cost of reaching orbit. When I fly domestically, I pay about $2 per pound of me for a ticket. To launch a satellite into orbit costs roughly $10,000 a pound. Until that cost dramatically drops, the promise of the final frontier will remain only a promise.
These high launch costs restrict access to space to those governments and corporations that can afford tens of millions of dollars to launch a satellite. Consequently, the annual total of all payloads is only a few hundred tons, the equivalent of two 747 freighter flights.

The great expense to reach orbit has not only hindered past exploration, but will also restrict the future if unchanged. Imagine how many more businesses would experiment and develop applications in space if the cost of launching a satellite was only in the hundreds of thousands instead of tens of millions of dollars. Making access to space affordable will create vast economic as well as scientific opportunities.

Commercial space development is vital to preventing terrestrial environmental collapse

Collins and Autino, 10 - * Life & Environmental Science, Azabu University AND ** Andromeda Inc., Italy (Patrick and Adriano, “What the growth of a space tourism industry could contribute to employment, economic growth, environmental protection, education, culture and world peace,” Acta Astronautica 66 (2010) 1553–1562, science direct)

Economic development in space based on low launch costs could contribute greatly, even deﬁnitively, to solving world environmental problems. As a ﬁrst step, substantially reducing the cost of space travel will reduce the cost of environment-monitoring satellites, thereby improving climate research and environmental policy-making.

4.1. Space-based solar power supply

A second possibility, which has been researched for several decades but has not yet received funding to enable testing in orbit, is the delivery of continuous solargenerated power from space to Earth. Researchers believe that such space-based solar power (SSP) could supply clean, low-cost energy on a large scale, which is a prerequisite for economic development of poorer countries, while avoiding damaging pollution. However, realisation of SSP requires much lower launch costs, which apparently only the development of a passenger space travel industry could achieve. Hence the development of orbital tourism could provide the key to realising SSP economically [14].

4.2. Carbon-neutral space travel

Clean energy produced by SSP could eliminate the environmental impact of space travel, and even make it ‘‘carbon neutral’’ if this is considered desirable [25]. Moreover, SSP has a much shorter energy pay-back time than terrestrial solar energy, due to the almost continuous supply of power which it can generate, rather than only in day-time during clear weather. Some critics claim that space travel will become a signiﬁcant environmental burden [26]. However, while superﬁcially correct in the short term, this is the opposite of the truth over the longer term. It would be a dangerous error to prevent the growth of space tourism in order to avoid its initial, minor environmental impact, since this would prevent a range of major beneﬁts in the future, including the supply of lowcost, carbon-neutral SSP, and other space-based industry.

4.3. Space-based industry

If orbital travel grows to a scale of millions of passengers/year—as it could by the 2030s, with vigorous investment—it will stimulate the spontaneous growth of numerous businesses in space. These will grow progressively from simple activities such as maintenance of orbiting hotels, to in-space manufacturing using asteroidal minerals. For example, the development of SSP would enable a range of industrial processes using the advantages of space, including high vacuum, weightlessness, low-cost electricity and sources of both minerals and volatile chemicals in shallow gravitational wells.

If SSP grows to supply a signiﬁcant share of the terrestrial energy market, more and more industry would operate outside the Earth’s ecological system. While most industries cause growing damage to the Earth’s environment as they grow in scale, industrial activities which are outside the Earth’s ecosystem need not cause any such damage. Hence the growth of space-based industry to large scale offers the longer-term possibility of decoupling economic growth from the limits of the terrestrial environment. Indeed, it has been convincingly argued that only the use of space resources, including especially SSP, offers the possibility of protecting the Earth’s environment while enabling sufﬁcient economic growth to preserve civilised society [22,27].

Commercial space development prevents resource wars

Collins and Autino, 10 - * Life & Environmental Science, Azabu University AND ** Andromeda Inc., Italy (Patrick and Adriano, “What the growth of a space tourism industry could contribute to employment, economic growth, environmental protection, education, culture and world peace,” Acta Astronautica 66 (2010) 1553–1562, science direct)

The major source of social friction, including international friction, has surely always been unequal access to resources. People ﬁght to control the valuable resources on and under the land, and in and under the sea. The natural resources of Earth are limited in quantity, and economically accessible resources even more so. As the population grows, and demand grows for a higher material standard of living, industrial activity grows exponentially. The threat of resources becoming scarce has led to the concept of ‘‘Resource Wars’’. Having begun long ago with wars to control the gold and diamonds of Africa and South America, and oil in the Middle East, the current phase is at centre stage of world events today [37]. A particular danger of ‘‘resource wars’’ is that, if the general public can be persuaded to support them, they may become impossible to stop as resources become increasingly scarce. Many commentators have noted the similarity of the language of US and UK government advocates of ‘‘war on terror’’ to the language of the novel ‘‘1984’’ which describes a dystopian future of endless, fraudulent war in which citizens are reduced to slaves.

7.1. Expansion into near-Earth space is the only alternative to endless ‘‘resource wars’’

As an alternative to the ‘‘resource wars’’ already devastating many countries today, opening access to the unlimited resources of near-Earth space could clearly facilitate world peace and security. The US National Security Space Ofﬁce, at the start of its report on the potential of space-based solar power (SSP) published in early 2007, stated: ‘‘Expanding human populations and declining natural resources are potential sources of local and strategic conﬂict in the 21st Century, and many see energy as the foremost threat to national security’’ [38]. The report ended by encouraging urgent research on the feasibility of SSP: ‘‘Considering the timescales that are involved, and the exponential growth of population and resource pressures within that same strategic period, it is imperative that this work for ‘‘drilling up’’ vs. drilling down for energy security begins immediately’’ [38].

Although the use of extra-terrestrial resources on a substantial scale may still be some decades away, it is important to recognise that simply acknowledging its feasibility using known technology is the surest way of ending the threat of resource wars. That is, if it is assumed that the resources available for human use are limited to those on Earth, then it can be argued that resource wars are inescapable [22,37]. If, by contrast, it is assumed that the resources of space are economically accessible, this not only eliminates the need for resource wars, it can also preserve the beneﬁts of civilisation which are being eroded today by ‘‘resource war-mongers’’, most notably the governments of the ‘‘Anglo-Saxon’’ countries and their ‘‘neo-con’’ advisers. It is also worth noting that the $1 trillion that these have already committed to wars in the Middle-East in the 21st century is orders of magnitude more than the public investment needed to aid companies sufﬁciently to start the commercial use of space resources.

Industrial and ﬁnancial groups which proﬁt from monopolistic control of terrestrial supplies of various natural resources, like those which proﬁt from wars, have an economic interest in protecting their proﬁtable situation. However, these groups’ continuing proﬁts are justiﬁed neither by capitalism nor by democracy: they could be preserved only by maintaining the pretence that use of space resources is not feasible, and by preventing the development of low-cost space travel. Once the feasibility of low-cost space travel is understood, ‘‘resource wars’’ are clearly foolish as well as tragic. A visiting extra-terrestrial would be pityingly amused at the foolish antics of homo sapiens using longrange rockets to ﬁght each other over dwindling terrestrial resources—rather than using the same rockets to travel in space and have the use of all the resources they need!

7.2. High return in safety from extra-terrestrial settlement

Investment in low-cost orbital access and other space infrastructure will facilitate the establishment of settlements on the Moon, Mars, asteroids and in man-made space structures. In the ﬁrst phase, development of new regulatory infrastructure in various Earth orbits, including property/usufruct rights, real estate, mortgage ﬁnancing and insurance, trafﬁc management, pilotage, policing and other services will enable the population living in Earth orbits to grow very large. Such activities aimed at making near-Earth space habitable are the logical extension of humans’ historical spread over the surface of the Earth. As trade spreads through near-Earth space, settlements are likely to follow, of which the inhabitants will add to the wealth of different cultures which humans have created in the many different environments in which they live.

Success of such extra-terrestrial settlements will have the additional beneﬁt of reducing the danger of human extinction due to planet-wide or cosmic accidents [27]. These horrors include both man-made disasters such as nuclear war, plagues or growing pollution, and natural disasters such as super-volcanoes or asteroid impact.  It is hard to think of any objective that is more important than preserving peace. Weapons developed in recent decades are so destructive, and have such horriﬁc, long-term side-effects that their use should be discouraged as strongly as possible by the international community. Hence, reducing the incentive to use these weapons by rapidly developing the ability to use space-based resources on a large scale is surely equally important [11,16]. The achievement of this depends on low space travel costs which, at the present time, appear to be achievable only through the development of a vigorous space tourism industry.

8. Summary

As discussed above, if space travel services had started during the 1950s, the space industry would be enormously more developed than it is today. Hence the failure to develop passenger space travel has seriously distorted the path taken by humans’ technological and economic development since WW2, away from the path which would have been followed if capitalism and democracy operated as intended. Technological know-how which could have been used to supply services which are known to be very popular with a large proportion of the population has not been used for that purpose, while waste and suffering due to the unemployment and environmental damage caused by the resulting lack of new industrial opportunities have increased.

In response, policies should be implemented urgently to correct this error, and to catch up with the possibilities for industrial and economic growth that have been ignored for so long. This policy renewal is urgent because of the growing dangers of unemployment, economic stagnation, environmental pollution, educational and cultural decline, resource wars and loss of civil liberties which face civilisation today. In order to achieve the necessary progress there is a particular need for collaboration between those working in the two ﬁelds of civil aviation and civil space. Although the word ‘‘aerospace’’ is widely used, it is largely a misnomer since these two ﬁelds are in practice quite separate. True ‘‘aerospace’’ collaboration to realise passenger space travel will develop the wonderful profusion of possibilities outlined above.

8.1. Heaven or hell on Earth?

As discussed above, the claim that the Earth’s resources are running out is used to justify wars which may never end: present-day rhetoric about ‘‘the long war’’ or ‘‘100 years war’’ in Iraq and Afghanistan are current examples. If political leaders do not change their viewpoint, the recent aggression by the rich ‘‘Anglo-Saxon’’ countries, and their cutting back of traditional civil liberties, are ominous for the future. However, this ‘‘hellish’’ vision of endless war is based on an assumption about a single number—the future cost of travel to orbit—about which a different assumption leads to a ‘‘heavenly’’ vision of peace and ever-rising living standards for everyone. If this cost stays above 10,000 Euros/kg, where it has been unchanged for nearly 50 years, the prospects for humanity are bleak. But if humans make the necessary effort, and use the tiny amount of resources needed to develop vehicles for passenger space travel, then this cost will fall to 100 Euros/kg, the use of extra-terrestrial resources will become economic, and arguments for resource wars will evaporate entirely.  The main reason why this has not yet happened seems to be lack of understanding of the myriad opportunities by investors and policy-makers. Now that the potential to catch up half a century of delay in the growth of space travel is becoming understood, continuing to spend 20 billion Euro-equivalents/year on government space activities, while continuing to invest nothing in developing passenger space travel, would be a gross failure of economic policy, and strongly contrary to the economic and social interests of the public. Correcting this error, even after such a costly delay, will ameliorate many problems in the world today.

As this policy error is corrected, and investment in proﬁtable space projects grows rapidly in coming years, we can look forward to a growing world-wide boom. Viewed as a whole, humans’ industrial activities have been seriously underperforming for decades, due to the failure to exploit these immensely promising ﬁelds of activity. The tens of thousands of unemployed space engineers in Russia, America and Europe alone are a huge waste. The potential manpower in rapidly developing India and China is clearly vast. The hundreds of millions of disappointed young people who have been taught that they cannot travel in space are another enormous wasted resource.

We do not know for certain when the above scenario will be realised. However, it could have such enormous value that considerable expenditure is justiﬁed in order to study its feasibility in detail [5]. At the very least, vigorous investment by both private and public sectors in a range of different sub-orbital passenger vehicle projects and related businesses is highly desirable. Fortunately, the ambitious and rapid investment by the Indian and Chinese governments in growing space capabilities may ﬁnally jolt the space industries of Russia, America, Europe and Japan out of their long economic stagnation, and induce them to apply their accumulated know-how to economically valuable activities—notably supplying widely popular travel services to the general public.

SSP will greatly expand U.S. launch services and space competitiveness – a demonstration project with existing launch services will cause rapid expansion of commercial markets and substantially reduce launch costs

NSSO, 7 (National Security Space Office, Report to the Director, “Space-Based Solar Power As an Opportunity for Strategic Security; Phase 0 Architecture Feasibility Study” October 10, 2007, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)
          
FINDING:  The SBSP Study Group found that the nation’s existing EELV-based space logistics infrastructure could not handle the volume or reach the necessary cost efficiencies to support a cost-effective SBSP system. America’s existing space manufacturing base is not suitably aligned at present for full-scale SBSP deployment.  

• Some participants argued that at high enough launch rates some of the newer expendable concepts might be able to get close to the target, however in general, most participants felt that while expendables could get an SBSP to a demo, it could not reach the economic efficiencies necessary for SBSP. Some participants also emphasized that expendable launch systems will not be able to achieve the desired level of safety needed for routine and frequent passenger transport to space or the operation of terrestrial launch sites in the interior of the country.  

FINDING:   The SBSP Study Group found that SBSP development would have a transformational, even revolutionary effect on space access for any nation which develops it.  

• SBSP cannot be constructed without routine access to space and ubiquitous in-space operations. The sheer volume and number of flights into space, and the efficiencies reached by those high volumes is game changing. By lowering the cost to orbit so substantially, and by providing safe and routine access, entirely new industries and possibilities open up.  

This will create a viable space development industry

NSSO, 7 (National Security Space Office, Report to the Director, “Space-Based Solar Power As an Opportunity for Strategic Security; Phase 0 Architecture Feasibility Study” October 10, 2007, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)

  
Finding:  The SBSP Study Group found that SBSP appears to have significant growth potential in the long run, and a national investment in SBSP may return many times its value.  

Most of America’s spending in space does not provide any direct monetary revenue. SBSP, however, may create new markets and the need for new products that will provide many new, high-paying technical jobs and net significant tax revenues. Great powers have historically succeeded by finding or inventing products and services not just to sell to themselves, but to others. Today, investments in space are measured in billions of dollars. The energy market is trillions of dollars, and there are many billions of people in the developing world that have yet to connect to the various global markets. Such a large export market could generate substantial new wealth for our nation and our world. Investments to mature SBSP are similarly likely to have significant economic spin-offs, each with their own independent revenue stream, and open up or enable other new industries such as space industrial processes, space tourism, enhanced telecommunications, and use of off-world resources. Not all of the returns may be obvious. SBSP is a both infrastructure and a global utility. Estimating the value of utilities is difficult since they benefit society as a whole more than any one user in particular—consider what the contribution to productivity and GDP are by imagining what the world would be like without electric lines, roads, railroads, fiber, or airports. Not all of the economic impact is immediately captured in direct SBSP jobs, but also in the services and products that spring up to support those workers and their communities. Historically such infrastructure projects have received significant government support, from land grants for railroads, to subsidized rural electrification, to development of atomic energy. While the initial-capability on-ramp may be slow, SBSP has the capability to be a very significant portion of the world energy portfolio by mid-century and beyond.  

The effect on launch costs will be immediate

Eades, 7 - (Jeremy, “US military proposes space-based solar power station”,  Futurismic Blog, 10/17, http://futurismic.com/2007/10/17/us-military-proposes-space-based-solar-power-station/)

A few weeks ago, Tobias posted about the US military and eco-technology.  In it, he jokingly suggested an eco-DARPA.  As it turns out, the military seems headed in that direction, specifically with a space-based solar power station that would beam energy down to the surface.

The idea is that the Pentagon has decided that energy independence is now a national security issue, and as such falls under their purview.  In addition, this orbiting power station would negate the need for long fuel supply lines.  Units could have needed energy beamed down directly from orbit.  Another benefit of having the military act as the early adopter is that prices should begin to decrease almost immediately, making it more affordable for commercial enterprises to license the technology for civilian consumption.

1ac - Solvency
Solvency

A US government commitment to build 4 solar power satellites will create a viable domestic SSP industry that can supply cheap solar power to the military

Shea, 10 – Master of Arts in Science Technology and Public Policy with Specialty in Space Policy from the George Washington University (Karen, “Why Has SPS R&D Received So Little Funding?”, Space Journal, 

http://spacejournal.ohio.edu/issue16/shea.html)

Space solar power technology is still in its infancy because of the lack of R&D funding and the absence of agency leadership. Since Dr. Peter E. Glaser came up with the idea for solar power satellites in 1968, this important solution to our global energy crisis has received only an estimated $80 million[1] in research funding. Both NASA and the DOE have had space solar power research programs but these have all been disbanded. How can agency interest in and funding for SSP be increased and sustained? How can launch costs be reduced sufficiently to make space solar power self-supporting so that agency support is no longer needed?

Historical Perspective

Over 40 years ago, Dr. Glaser of Arthur D. Little Company first proposed the concept of placing satellites in geosynchronous orbit to collect energy from the Sun for the purpose of transmitting the energy back to the earth. Possible implementation of Dr. Glaser's idea was studied by DOE and NASA during the 1970's. In 1975, the Goldstone Deep Space Communications Complex did experiments in wireless power transmission. In 1999, NASA undertook further review of space solar power. In 2007, the Pentagon's National Security Space Office issued a report on space based solar power that included a discussion of its use to power forward military bases. In 2008, the Discovery Channel aired a television documentary featuring John Mankins and his Japanese colleagues testing wireless power transmission between two Hawaiian Islands, a key space solar power technology. In 2009, Pacific Gas and Electric (PG&E) announced an agreement to buy 2000 MW of space solar power starting in 2016.[4] Also in 2009, the Japanese made SSP a national priority and indicated they may spend $21 billion to build a space solar power satellite over the next 30 years.[5]

The United States is estimated to have invested $80 Million (adjusted for inflation) studying SPS since the idea was first proposed. This includes funding from DOE and NASA for 3 years during the 1970's[2] and the NASA funding in 1999 and 2000.[3] As a comparison, DOE is estimated to have invested $21 Billion in fusion energy research since the 1950s.[1]

Space Solar Power has suffered from a policy dilemma. The Department of Defense (DOD) wants to use solar power satellites (SPS) to deliver electrical power to its forward military bases but that agency cannot build them, since SPS is clearly not in its mission. The DOD is developing lasers and microwave beams for offensive military purposes, but taking a lead in using lasers and microwaves for the beaming of electrical power would be politically unacceptable. The DOD is very interested in being an SSP customer because this satellite energy application would dramatically improve efficiency and reduce costs of supplying power to its troops in the field. Another consideration is in reducing costs in lives, as the generator fuel trucks are easy targets.

Space solar power has been studied by both NASA and the DOE. Unfortunately, NASA considers SSP to be an energy issue and the DOE considers it to be a space issue. Neither is currently funding SSP research. Added to this, NASA is in crisis with the retirement of the Space Shuttle, while trying to operate the International Space Station and return to the Moon with a launch system that is behind schedule, over budget and losing capability. The 2009 Augustine Committee called for a $3 billion increase in the NASA budget just to keep up with its current commitments. NASA clearly cannot take the lead in SPS research and development.

In the past, DOE has been interested in nuclear technology because of its connection to defense and DOE was interested in distributed systems for renewable energy. Now the DOE is putting emphasis on clean coal and biofuels. DOE has not shown any renewed interest in Solar Power Satellites. The DOE thinks launch costs are too high to ever be profitable, and space solar power is unproven both in terms of commercial viability and safety. To confirm safety and commercial viability requires funding. Many groups are working on reducing launch costs. SSP development should be funded in anticipation of launch cost reductions.

Current Situation

The timing would seem ideal for securing SPS development funding in today's world situation. Energy prices are rising at the same time that the demand for energy is increasing. Public and scientific concerns about climate change are growing based on current levels of carbon dioxide, accelerating in the burning of fossil fuels to meet energy requirements. Cap and Trade legislation and renewable energy mandates are being proposed. Also to be mentioned is the Japanese plan to spend $21 Billion on space solar power development and the Solaren contract in California with the utility Pacific Gas and Electric to deliver 200 megawatts of electrical energy from space starting in 2016.

The questions now about SPS are mainly not if but specifically who, what, when, where and how best? For example, is solar voltaic or solar thermal the most efficient approach? Which are the best types of solar collectors to use? Which types of solar cells best balance cost, mass and durability issues? Which is the best wireless transmission method: lasers or microwaves? Where and how do we best build the receiving stations? What manufacturing techniques are most scalable? Which frequency is best for power beaming considering size, electronics, atmospheric and International Telecommunications Union issues? What safety precautions need to be taken with SPS? How can we transmit the power from place to place safely, efficiently and economically? When in this century will the cost of energy rise high enough and Moore's law reduce the cost of the technology sufficiently for space solar power to be profitable? Who will control the SPS market? In 2050, will the U.S. be buying power from space from the Japanese or selling it to Saudi Arabia? Which U.S. agency, if any, will take charge of this issue and invest in space solar power?

Proposed Solution

Since neither the DOE nor NASA considers space solar power to be in its mandate and each refuses to fund its development, maybe it is time for Americans to consider whether there are other U.S. government agencies that might see these developments within their mandate.

The Department of Commerce is an agency that deals with space and is concerned about the nation's energy future. The Commerce Department currently hosts the National Oceanic and Atmospheric Administration (NOAA), one of the world's largest civilian space agencies. Commerce is concerned with all aspects of the U.S. economy and energy definitely affects the US economy.

The Department of Commerce is the perfect agency to take the lead on space solar power. From its Web site, one can see that Commerce's mission includes "promoting the Nation's economic and technological advancement," "strengthening the international economic position of the United States," "improving comprehension and uses of the physical environment," and "ensuring effective use and growth of the Nation's scientific and technical resources." Space solar power development will be key to U.S. future economic and technological development. SPS is an excellent example of a way to help strengthen our international economic position, to improve use of our physical environment and effectively exploit our scientific and technical resources. Space solar power is clearly within the mandate of the Department of Commerce.

Secretary of Commerce Gary Locke is in a good position from which to champion space solar power development. He was the two-time governor of the State of Washington; thus is very aware of the importance of aerospace to the U.S. economy since Boeing is a pillar of the state's economy. He has strong leadership skills. The Commerce Department currently hosts the Office of Space Commercialization, National Oceanic & Atmospheric Administration (NOAA), National Institute of Standards & Technology, National Telecommunications & Information Administration, National Technical Information Service and Economic Development Administration. All of these can be expected to contribute to and benefit from the effort to develop a system of Solar Power Satellites. The Office of Space Commercialization is presently the only civilian government group interested in space solar power.

The Department of Commerce has a history of cooperation with both DOE and NASA. Today, NOAA works closely with NASA on its weather satellite launches. Gary Locke and Dr. Steven Chu, Secretary of the Department of Energy, work together well, making many joint appearances.

If Commerce will fund SSP development, the issue of launch costs will still need to be addressed. Launching satellites and related materials into space has remained extremely expensive for decades because the current market isn't big enough to justify the major investment required to develop new technology. Given the potential size of this new energy source, it would make sense for the US government to put money into R&D. It would also help if the government subsidized launch costs for the first four full scale solar power satellites in return for a percent of the power produced for the life of the satellite. This could help to get the energy market moving in the direction of space. It may also help to address some of the power needs of our Department of Defense.

To meet the demands of launching the components of four solar power satellites into geosynchronous orbit, the launch industry would have to rapidly up-size. Putting the power of the government behind this effort would assure development of improved facilities and technologies. Four satellites would allow the SSP technology to go through several generations of improvement while the market was being established. Once their capabilities are proven, with four electricity generating satellites in orbit, the industry will have a track record on which to secure investment capital for additional launches. It is hoped that because of the investment and new technologies applied launch costs will have been lowered.

Significance

Space solar power is stuck because of two dilemmas, the difficulty of finding an agency to fund space solar power and high launch costs. NASA considers space solar power to be energy and the Department of Energy considers space solar power to be space. Space solar power has such huge launch demands that present launch costs make it unaffordable. Part of the reason that launch costs are so high is that the launch market is small. Since the market for solar energy from space is huge, the U.S. government should subsidize the launch of the initial four solar power satellites to drive the launch industry to a new level of capability. The Department of Commerce should be given authority to take the lead in space solar power development.

Space solar power has no serious technical issues standing in its way, but it is facing crippling policy dilemmas. By taking a new policy approach, we may be able to get out of a decades-long quagmire. Energy and space are within the mandate of the Department of Commerce. Help with the deployment of four full scale space solar power satellites will incentivize the launch industry to develop new technologies and more efficient techniques and facilities.

The time is now for the development of space solar power. If the U.S. government commits to it as a matter of public policy, a new SPS industry will emerge, repaying the public investment many times over. If the U.S. does not do so, Japan, China, India or Russia will take the lead in space solar power development and the U.S. will continue to send billions of dollars a year abroad to insure that our energy needs are met.

A U.S. government proof of concept exercise will create incentives for private sector development

NSSO, 7 (National Security Space Office, Report to the Director, “Space-Based Solar Power As an Opportunity for Strategic Security; Phase 0 Architecture Feasibility Study” October 10, 2007, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)
 
Over the course of the study several overarching themes emerged:  

• The SBSP Study Group concluded that space‐based solar power does present a strategic opportunity that could significantly advance US and partner 

security, capability, and freedom of action and merits significant further attention on the part of both the US Government and the  private sector.  
• The SBSP Study Group concluded that while significant technical challenges remain, Space‐Based Solar Power is more technically executable than ever before and current technological vectors promise to further improve its viability.   A government‐led proof‐of‐concept 

demonstration could serve to catalyze commercial sector development.  

• The SBSP Study Group concluded that SBSP requires a coordinated national program with high‐level leadership and resourcing commensurate with 

its promise, but at least on the level of fusion energy research or International Space Station construction and operations.  
• The SBSP Study Group concluded that should the U.S. begin a coordinated national program to develop SBSP, it should expect to find that broad interest in SBSP exists outside of the US 

Government, ranging from aerospace and energy industries; to foreign governments such as Japan, the EU, Canada, India, China, Russia, and others; to many individual citizens who are increasingly 

concerned about the preservation of energy security and environmental quality.  While the best chances for development are likely to occur with US Government support, it is entirely possible that 

SBSP development may be independently pursued elsewhere without  U.S. leadership.   
• Certain key questions about Space‐Based Solar Power were not answerable with adequate precision within the time and resource limitations of this interim study, and form the agenda for future 

action (a complete description of these questions can be found in Appendix A  Space Based Solar Power Design Considerations and Tradeoffs).  

The fundamental tasks/questions are:  
o Identification of clear targets for economic viability in markets of interest  

o Identification of technical development goals and a roadmap for retiring risk  

o Selection of the best design trades  

o Full design and deployment of a meaningful demonstrator  

The study group determined that four overarching recommendations were most significant:  

• Recommendation #1:   The study group recommends that the U.S. Government should organize effectively to allow 

for the development of SBSP and conclude  analyses to resolve remaining  unknowns  
• Recommendation #2:   The study group recommends that the U.S. Government should retire a major portion of the 

technical risk for business development  

• Recommendation #3:    The study group recommends that the U.S. Government should create a facilitating policy,

regulatory, and legal environment for the development of SBSP  

• Recommendation #4:   The study group recommends that the U.S. Government should become an early

 demonstrator/adopter/customer of SBSP and incentivize its development  

Several major challenges will need to be overcome to make SBSP a reality, including the creation of low‐cost space access and a supporting 

infrastructure system on Earth and in space.  Solving these space access and operations challenges for SBSP will in turn also open space for a host of other activities that 

include space tourism, manufacturing, lunar or asteroid resource utilization, and eventually settlement to extend the human 

race.   Because DoD would not want to own SBSP satellites, but rather just purchase the delivered energy as it currently 

does via traditional terrestrial utilities, a repeated review finding is that the commercial sector will need Government to 

accomplish three major tasks to catalyze SBSP development.  The first is to retire a major portion of the early technical risks.  

This can be accomplished via an incremental research and development program that culminates with a 

space‐borne proof‐of‐concept demonstration in the next decade.   A spiral development proposal to field a 10 MW continuous pilot 

plant en route to gigawatts‐class systems is included in Appendix B.   The second challenge is to facilitate the policy, regulatory, legal, 

and organizational instruments that will be necessary to create the partnerships and relationships (commercial‐commercial, 

government‐commercial, and government‐government) needed for this concept to succeed.   The final Government contribution is to become a direct 

early adopter and to incentivize other early adopters much as is accomplished on a regular basis with other 

renewable energy systems coming on‐line today.  
For the DoD specifically, beamed energy from space in quantities greater than 5 MWe has the potential to be a disruptive game changer on the battlefield.  SBSP and its enabling wireless power 

transmission technology could facilitate extremely flexible “energy on demand” for combat units and installations across an entire theater, while significantly reducing dependence on vulnerable 

over‐land fuel deliveries.  SBSP could also enable entirely new force structures and capabilities such as ultra long‐endurance airborne or terrestrial surveillance or combat systems to include the 

individual soldier himself.  More routinely, SBSP could provide the ability to deliver rapid and sustainable humanitarian energy to a disaster area or to a local population undergoing nation‐building 

activities.  SBSP could also facilitate base “islanding” such that each installation has the ability to operate independent of vulnerable ground‐based energy delivery infrastructures.  In addition to 

helping American and allied defense establishments remain relevant over the entire 21st Century through more secure supply lines, perhaps the greatest military benefit of SBSP is to lessen the chances

of conflict due to energy scarcity by  providing access to a strategically secure energy supply.  
Despite this early interim review success, there are still many more questions that must be answered before a full‐scale commercial development decision can be made.  It is proposed that in the spirit 

of the original collaborative SBSP Study Group charter, that this interim report becomes a living document to collect, summarize, and recommend on the evolution of SBSP.  The positive indicators 

observed to surround SBSP by this review team suggest that it would be in the US Government’s and the nation’s interest to sponsor an 

immediate proof‐of‐concept demonstration project and a formally funded, follow‐on architecture study conducted in full 

collaboration with industry and willing international partners.    The purpose of a follow‐on study will be to definitively rather than speculatively answer the  question of 

whether all of the barriers to SBSP development can be retired within the next four decades   and to create an actionable business case and construction effort roadmap that will lead to the  installation of utility‐grade SBSP electric power plants. 

 Considering the development timescales that are involved, and the exponential growth of population and resource pressures within that same strategic  period, it is imperative that this work for “drilling up” vs. drilling down for energy security 

begins  immediately.     
SSP pilot projects can be up and running within one year

Costa, 10 - sociobiologist whose unique expertise is to spot and explain emerging trends in relationship to human evolution, global markets, and new technologies. A popular speaker at thought-leader and technology conferences as well as major universities, Costa is the former CEO of Silicon Valley start-up Dazai Advertising, Inc. Costa’s clients included technology giants such as Apple Computer, Hewlett- Packard, Oracle Corporation, 3M, Amdahl, Seibel Systems and General Electric (Rebecca, “Can NASA Save a Struggling America?” Clean Technica, 11/1, http://cleantechnica.com/2010/11/01/can-nasa-save-struggling-america/)
If we took a moment to rank every government agency in the United States on the basis of tackling complex problems, NASA would have to be at the top of everyone’s list. Thousands of scientists and administrators work every day to successfully bridge the gap between science and the great unknown.

But perhaps more important than their ability to leverage science to push the boundaries of human achievement, NASA has proven time and again that they know how to execute. Imagine for a moment any other agency being charged with getting a 4.5 million-pound payload into outer space on a regular timetable. Never mind time and again performing these miracles on a budget.

But here’s the real kicker. About a decade ago the folks at NASA began worrying that America might be losing its love affair with space exploration. They saw budget cuts looming on the horizon and fewer and fewer cameras were showing up for the next shuttle launch. As the country became worried about more pressing issues such as record unemployment, terrorism, climate change and healthcare, NASA was becoming irrelevant.

So the agency started looking around for a little side project.

It didn’t take long for NASA to realize that renewable energy was the next big frontier. They were also pretty certain the answer would come from the greatest source of clean energy known to man: the Sun — something the folks at NASA felt they knew a little about.

So NASA quietly embarked on a program called “space-based solar.” They were determined to solve, once and for all, the growing need for clean, renewable energy, for the American people and every man, woman and child on the planet. Imagine the impact this would have in terms of clean water, hospitals, infant mortality, education and agriculture in even the most remote villages of the world.

The idea behind space-based solar was to install solar cells high above the Earth’s atmosphere where the yield is more intense. The energy would be transmitted in the form of diluted, harmless wavelengths to a small satellite dish attached to the roof of every home and business (think satellite TV dish). No more wires or dams or electrical towers strewn across the desert. No more coal-fired plants or nuclear power facilities. No more solar mattresses affixed to our rooftops. No brown outs, power outages or back-up generators. All of them gone, in an instant.

Sounds brilliant.

But what would you say if I told you that NASA has this technology today?

What if I said that NASA has been banging at the door of the U.S. Department of Energy for over a decade and no one will answer. Every time they get a foot in the door they are chastised for “mission creep” and “overreach.” NASA? Those scientists need to stick to pictures of Mars.

Time to sound The Watchman’s Rattle: Wake up, America!

As China takes the market for solar and wind technology right out of the hands of the DOE (just ask any venture capital firm specializing in clean tech – the writing is on the wall), NASA stands ready for a new mission: to leap-frog the worldwide hunt for renewable energy by initiating a full-scale space-based solar program. We have the technology, we have the resources, we have the need and the will – now all we need is for the Oval Office to run with it.

No country has a space agency more knowledgeable, powerful or successful than NASA and the time has come for the United States to leverage this untapped asset. Forget investing in more nuclear power plants or trying to manufacture solar panels and wind generators more cheaply than China. When you can’t compete nose to nose there’s only one thing left to do: change the playing field. And in this case, America owns the field.

Space-based solar is alive and well at NASA. According to senior scientists who don’t care to have their 30-year careers at NASA come to an end for spilling the beans, pilot programs could be up an running within one year. That’s right, just one year. Compare this to the four to five years it takes for a single new nuclear plant to become operational.

America: stop chasing the market. Get busy getting ahead of it. We have NASA to thank for an opportunity to eclipse every other energy solution here on earth.

The commitment to SSP alone is enough to bolster aerospace – it doesn’t depend upon completion

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

The Case for Developing Solar Power Satellites

Some of the very reasons for not developing the solar power satellite concept are also the best reasons to develop it.

First of all, if we were to commit to its development it would give us national purpose. We would no longer be wondering what to do the next time we run short of oil or a megalomaniac threatens to take control of a major oil-producing nation. We would be concentrating on a single common goal—not a generalized wish for energy independence, but a specific solution. It would be a greater task than going to the moon in the 1960s, but it would focus the nation’s talents, its energies, and its imagination in much the same way as did that lofty accomplishment. It would challenge our young people to take their place in history building a future for themselves and their children. They would become known as a generation of visionaries who stood at the crossroads of history and chose the pathway of growth rather than stagnation.

It would utilize the talents of scientists, engineers, and companies who have been working on military hardware, which is no longer a number one priority with the ending of the cold war. It would develop a new high-level technological base, which is so important to a highly developed nation like the United States in order to maintain our competitive place in the world economy. It would create a massive number of jobs that would bring growth to our economy.

***Space control Extensions

US losing space control

The US is losing space superiority now – many potential challengers risk a space Pearl Harbor

Howard, 10 - Department of Army Civilian, paper submitted in fulfillment of Master of Strategic Studies Degree at the US Army War College (Michael, “RENDEZVOUS IN SPACE – A LOOK IN ON MILITARY SPACE POWER,” http://www.dtic.mil/cgi-bin/GetTRDoc?Location=U2&doc=GetTRDoc.pdf&AD=ADA526112)

The primary issue with today’s national security space situation is not in knowing what problem areas exist or even in recognizing what to do about them. Rather, the key challenge rests in having the national strategic foresight and willpower to follow through on recommended solutions. 13 In 2001, the Rumsfeld Commission identified numerous national space issues and made recommendations on how to address them. Among the recommendations were: 1) Centralized management of space programs and overall acquisition of space platforms for national security and 2) Creation of a military space department when conditions allow. 14 The Rumsfeld Commission further warned that if reform did not occur, a catastrophic event in space could eventually happen, ultimately forcing the nation into action. The commission referred to it as a possible space Pearl Harbor. 15

In 2008, the Allard Commission reported that a potential for the space Pearl Harbor had actually increased. 16 The central problem remained in not having a single line of authority to the President for military space. 17 The Allard Commission repeated the warnings of the Rumsfeld Commission and highlighted a lack of action on many of the 2001 recommendations. Among other reforms, the Allard Commission recommended that the Department of Defense establish a military space corps. 18 In March 2010, the Senate Armed Services Committee held a subcommittee hearing on space programs. Members and witnesses expressed the familiar concern over the many space acquisition programs that lag behind schedule and run significantly over budget, along with the overall space organizational structure issues mentioned in the 2001 and 2008 efforts. 19

The question becomes one of where to find and prevent vulnerabilities in space. The Rumsfeld Commission highlighted the fact that China was developing ways to interrupt America’s dependence on space. 20 China provided America a wake-up call in 2007 when it destroyed one of its own weather satellites with a direct-ascent antisatellite weapon in lower-earth orbit. By so doing, China clearly demonstrated that it possessed the capability, know-how, and willingness to interrupt the “sanctuary” of space. 21 Additionally, the 2001 report noted that China, Iran, North Korea, and other adversarial countries were potentially capable of jamming satellite transmissions. 22 Since then, open sources indicate that North Korea and Iran – among others – possess satellite jamming technology and there is recent evidence that adversaries have jammed U.S. commercial satellites. 23

US space assets are the linchpin of its national power but are highly vulnerable to ASAT attacks

Redifer, 11 - LtCol, USMC, paper submitted in fulfillment of a degree from the Air War College at Air University (Stephen, “TAKING THE INITIATIVE – PROTECTING US INTERESTS IN SPACE ,” 2/16, 
https://www.afresearch.org/skins/rims/display.aspx?moduleid=be0e99f3-fc56-4ccb-8dfe-670c0822a153&mode=user&action=downloadpaper&objectid=be97b3ea-7800-44ee-b6ff-76dcdb7c2960&rs=PublishedSearch
The US dependence on space has continued to grow in military, intelligence, and commercial circles, and the market for space services has grown commensurate with this demand; the world community, to include both our allies and potential adversaries, has noted this dependence. Due to US interest in the services provided by satellites, various initiatives to protect space systems have been given significant attention over the past decade, but have lacked a consistent vision and have not always fared well when competing for limited budget resources. This paper will briefly discuss the threat posed to US space systems, review stakeholder equities, explore the schools of thought regarding defense of space assets, pose possible solutions, and culminate in a recommendation for a way ahead to protect US space equities.

The 2001 Report of the Commission to Assess United States National Security Space Management and Organization stated that the United States is an attractive candidate for a “Space Pearl Harbor,” and cited several vulnerabilities, to include satellite malfunctions, ground station equipment failures, hackers, and the threat posed by Chinese anti-satellite efforts.1 Nine years later in 2010, the National Space Policy of the United States of America (NSP) reiterated several principles seen in the 2006 NSP, including one which states that the United States “will employ a variety of measures to help assure the use of space for all responsible parties, and … deter others from interference and attack.”2 While certainly an important goal, this is a complex and multi-faceted task with several hurdles impeding its realization, including assignment of a party responsible for space protection and surveillance, establishment of a US strategy for space control3, development of a comprehensive operational space picture that provides sufficient granularity to deter or respond to an attack. This challenge is exacerbated by the fact that any protection/surveillance schema will require the inclusion of a wide variety of agencies with disparate goals, missions, and cultures. This issue is further compounded by the fact that any discussion regarding government/military responsibilities in space and space control strategy often centers on the pros and cons of the weaponization of space or the US ability to “control” space and, as such, tends to focus on offensive action. This invariably results in a politically charged debate in which numerous camps advocate a variety of courses of action, ranging from those who desire a national policy of space dominance to those who would seek a sanctuary where space is not used for any military purpose5. Solutions encompass a variety of options, from the fielding of systems that would give the United States the ability to take pre-emptive action in space to developing treaties that would limit the legal right of the signatories to take any action that would harm space assets or the space environment. Although related, there is less discussion above the service level regarding the protection of space systems and the development of space situational awareness (SSA)6, 4. For as these may be seen as US Strategic Command (USSTRATCOM) or US Air Force (USAF) “problems.” However, given the international reliance on space products for commerce, navigation, weapons employment, and so forth, this issue transcends the means and scope of one service or one combatant commander – in fact, it is of national concern. Within the Department of Defense, there exists a need and a responsibility to create a culture of understanding regarding the value of space systems and the importance of protecting them that transcends the responsibility of just the USAF or USSTRATCOM; all users must understand the situation in space in order to plan for the loss or degradation of space capabilities or to perhaps nominate the enemy’s anti-satellite systems as high value targets. Additionally, in the same manner that a battlespace owner must consider force protection for air, sea, and land forces, there is also a possibility that space assets will need to be actively protected by a theater combatant commander(s). The commercial and civil space sectors must also understand that their space systems are at risk, which may have a detrimental effect on US national power. Finally, any potential solutions to protect US space systems will include a large number of stakeholders that crosscut the US government, commercial entities, and end users who rely on satellites for business as well as recreational use.

SSP Good – Space Control
SSP is vital to the survivability of U.S. space assets – and it allows rapid reconstitution of assets

Ramos 2k  (Kim, Major; USAF)  SOLAR POWER CONSTELLATIONSIMPLICATIONS FOR THE UNITED STATES AIR FORCE, Air Command and Staff College, April 2000, WLT

In addition to terrestrial applications, solar power satellites are an enabler for space assets. The ability to rapidly reconstitute space assets is enabled by solar power satellites. With a solar power satellite on orbit, satellites launched without internal power production capabilities would be smaller and easier to launch. Small satellites are gaining popularity in an age of decreasing budgets and increasing demands for information provided from space. Solar power satellites are an enabler here also. A few solar power satellites may power a constellation of small satellites. To achieve smaller satellites, eliminate individual power production capabilities, this would then require the small satellites to receive power on orbit from a solar power satellite. To increase survivability of a satellite, new methods to increase its maneuverability are under study. Solar power satellites coupled with electric propulsion enable satellites to achieve maneuverability without decreasing operational life span. One of the reasons space-based radar has a limited viewing area is lack of enough power generating capability. Although the National Security Strategy does not currently call for force application from space, one of the technological issues  is generating enough power to enable force application technologies. A solar power satellite  could supply the power required for these technologies. Coupling space-based radar with a solar  power satellite enables the radar to increase its coverage. Finally, the commercial  communications satellite industry is under study as a possible power-generating source. Should  this occur, a deployed unit could receive its communications and power from one microwave  beamed source.

Space solar power is vital to space control

Ramos 2k – US Air Force Major, Thesis submitted for the AIR COMMAND AND STAFF COLL MAXWELL Air Force Base (Kim, “Solar Power Constellations: Implications for the United States Air Force,” April, http://handle.dtic.mil/100.2/ADA394928)

Should the Air Force pursue solar power technology it would enable many of the concepts and goals expressed in Air Force doctrine, studies, and vision statements.  Unmanned aerial vehicles with indefinite loiter times become possible to enable information superiority and rapid reconstitution.  Solar power satellites enable agile combat support and focused logistics by reducing the logistics footprint and airlift requirements for a deployed force.  It also enables the Air Force to comply with public law to meet its environmental obligations. 

Solar power technology also enables many space applications.  Again, rapid reconstitution of space assets occurs with solar power satellites.  With power already available, satellites for various tasks are smaller and easier to launch.  They are also cheaper.  Currently, the maneuver capability of satellites is constrained.  Electrical propulsion combined with electricity beamed form a solar power satellite allows satellites to maneuver at will without degrading their on-orbit life span.  Many different concepts for force application are currently under study.  Two of them, space-based lasers and an electronics jamming system, are limited by the amount of power current technologies can produce.  Add the electricity produced by a solar power satellite into the equation and these concepts become technologically feasible.  The same is true for space-based radar.  Still more advantageous is the coupling of satellites to provide information services such as voice, video, and Internet access as well as power. 

Solvency – military energy

SSP can meet military demands more easily than civilian demands because it can use a higher starting price point

Betancourt, 10 - third-year student at the University of Maryland School of Law, specializing in environmental and international law (Kiantar, “Space Based Solar Power: Worth the effort?,” 8/28, http://spaceenergy.com/AnnouncementRetrieve.aspx?ID=56407 

The most recent study of SBSP occurred in 2007 when the National Security Space Office (NSSO), a division of the Department of Defense (DoD), conducted its own study on the feasibility of SBSP.[55]  The NSSO study requested input from numerous experts in the science and solar power community and with their help made a number of key findings.[56]  The NSSO study concluded SBSP presented a strategic opportunity that could significantly advance U.S. and partner security, capability, and freedom of action.[57]  Most studies till that point only focused on SBSP as a solution of the power needs of the global community at large.  The NSSO study added an additional layer emphasizing the advantages SBSP could offer the U.S. military.  In particular the study stated:

SBSP and its enabling wireless power transmission technology could facilitate extremely flexible “energy on demand” for combat units and installations across an entire theater, while significantly reducing dependence on vulnerable over-land fuel deliveries…SBSP could provide the ability to deliver rapid and sustainable humanitarian energy to a disaster area or to a local population undergoing nation-building activities…perhaps the greatest military benefit of SBSP is to lessen the chances of conflict due to energy scarcity by providing access to a strategically secure energy supply.[58]
The U.S. military currently spends over $1 per kilowatt hour for electrical power delivered to troops in forward military positions due to transportation and security costs.[59]  This cost does not incorporate significant numbers of soldiers killed or injured protecting supply convoys.[60]  Thus, unlike in the public sector where SBSP would need to cost as low as 8-10 cents per kilowatt to be a viable energy option[61], SBSP could still be viable at a cost closer to $1 per kilowatt for military purposes.[62]
            The NSSO Study proposed the DoD partner with private companies and foreign allies to work together in creating a test model for SBSP.[63]  The DoD would act as an anchor tenant customer for the initial SBSP systems.[64]  The DoD’s current energy supply costs would justify the high initial implementation cost of SBSP.[65]  Private companies working with the DoD could begin to supply SBSP to the public sector as the costs of SBSP lower over time.[66]      

***Space development Extensions

SSP key to space development


SSP creates the infrastructure to develop the rest of space

Preble, 9 - Chair of the Space Solar Power Workshop (Darel, “Space Solar Power: Star Player on the Bench,” 4/19, The Oil Drum,
http://www.theoildrum.com/node/5306
9. Many other space businesses and jobs would be enabled by SSP’s low launch costs - from space mining to new telescopes which are now being considered for the Moon’s far side. Just as the railroad helped settle and open the western US, SSP can even provide a ready market for products made on the Moon or in space, enabling prospects such as lunar settlement, which this nation and others are committed to build and develop. Yet such settlements will not long endure if they cannot provide useful trade products, just more flags and footprints. SSP should have NO financial entanglements with these tangential developments, important as some may consider them, other than possibly being a customer on a level playing field with competing products from Earth. (It is twenty times more energy efficient to ship a product to GSO from the Moon than from Earth, for example.)

Solvency – SSP decreases launch costs

SSP will reduce launch costs by creating economies of scale

Globus, 8 - Senior Research Associate for Human Factors Research and Technology at San Jose State University at NASA Ames Research Center (Al, Ad Astra, “On the Moon”, Spring, http://www.nss.org/adastra/AdAstra-SBSP-2008.pdf)

The cost issue is obvious: the cheapest launches today run thousands of dollars per kilogram to low Earth orbit (LEO), and we need to get the materials all the way to geosynchronous Earth orbit (GEO), which is significantly more expensive. The cost of launch goes up very quickly with the change in velocity, which is measured in meters per second (m/s). For each increase in velocity, additional fuel is needed, and even more fuel to lift the additional fuel, and heavier struc- tures to hold the increased fuel, and even more fuel to lift the heavier structures … you get the idea. In any case, the velocity change from the ground to LEO is 8,600 m/s, but to GEO it’s 12,400 m/s. Paul Werbos (see ref- erences on page 36) estimates that launch costs must come down to somewhere in the neighborhood of $450/kg for SSP to deliver energy near current prices (5-10 cents/kw-h). Fortunately, a high launch rate drives prices down, just as the mass-produced Ford Model-T was far cheaper than the previous generations of automobiles. 

A demonstration effect is vital to stimulating U.S. launch services

NSSO, 7 (National Security Space Office, Report to the Director, “Space-Based Solar Power As an Opportunity for Strategic Security; Phase 0 Architecture Feasibility Study” October 10, 2007, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)
          
• The second camp, primarily established private industry, felt that absent a clear demonstration of the viability of Space-Based Solar Power, an adequate launch market would not exist to justify the expense; however, if the technical viability and markets for SBSP were demonstrated, private industry would respond on its own and the lift problem would take care of itself.    

 • More advanced concepts, such as first-stage magnetic levitation (MAGLEV) followed by rocket, airbreathing/airborne oxygen enrichment, as well as electromagnetic launch, hybrid launch to tethers, and space elevator concepts were also discussed.  

o Recommendation:  The SBSP Study Group recommends that NSSO, NASA, DOC, and other US Government agencies should engage with industry (aerospace, energy, space tourism & manufacturing) to determine industry’s level of desired industry/government cooperation for creating SBSP-enabling spacelift and supporting in-space transportation and logistics infrastructure.  

Technological advances from SSP will reduce launch costs and they could be put on existing satellites

Schwab, 5 – director of the Homeplanet Defense Institute (Martin, Homeplanet Defense: Strategic Thought for a World in Crisis, chapter 4)

There are three key additional factors to keep in mind when considering the economic viability of SSP: 

1) Launch costs would drop as demand for large volumes of material to be put into space on a frequent basis for SSP increased.
2) Communications satellites could double for space solar power, thus making SSP more cost-effective.

3) A return to the 1960s-era idea of inflatable structures as the platform for solar collection would reduce weight and therefore launch costs.

Deflated solar collectors could be folded into a compact space onboard a spacecraft and, once in orbit, inflated with gas from a pressurized container. This method was used in 1960 with the Echo 1 satellite used to bounce radio waves back to Earth. It was also used in 1996 in the Spartan Inflatable Antenna Experiment where a 14-meter antenna was inflated by a nitrogen gas canister while in orbit. Admittedly, the larger SSP satellites would be more ambitious, but if NASA were instructed to make inflatable space structures a high priority, in addition to SSP in general, the knowledge base to make low mass SPS would evolve rapidly. 161

The space entrepreneur community could likely make SSP economically viable in the near future by achieving lower launch costs than traditional military contractors offer now. As with any other satellite launches, the space debris mitigation measures discussed at the end of chapter one would need to be of the highest priority in SSP mission planning.  

SSP commitments would substantially lower launch costs

Schwab, 2 – director of the Homeland Defense Institute, former fellow with the Space Security Working Group of the Eisenhower Institute, and currently serves on the steering committee of the International Association of Space Entrepreneurs (Martin, “The New Viability of Space Solar Power:  Global Mobilization for a Common Human Endeavor” 4/15, http://web.archive.org/web/20060102081311/www.homeplanetdefense.org/Space+Solar+Power1.pdf) (Note – while this link works, a text search in google won’t - you will need a web archive search on homeplanetdefense.org to find this)

 According to space scientists Martin Hoffert and Seth Potter of New York University, there are three main considerations to SSP that need to be highlighted when considering the economic viability of SSP. First, launch costs would drop as the demand increases for large volumes of material to be put into space on a frequent basis. For example, the target launch cost that Lockheed Martin’s X-33 and Venture Star projects were shooting for was $2,200 per kilogram (one tenth that of current shuttle launches). While the X-33 and Venture Star were cancelled, the launch costs from other efforts should be achievable in the near future, given sound budgetary commitment. Second, communications satellites could double for space solar power thus making SSP more cost-effective. Third, a return to the 1960s era idea of inflatable structures as the platform for solar collection would reduce weight and therefore launch cost. Deflated solar collectors could be folded into a compact space on board a spacecraft and once in orbit, inflated with gas from a pressurized container. This method was used in 1960 with the Echo 1 satellite used to bounce radio waves back to Earth. It was also used in 1996 in the Spartan Inflatable Antenna Experiment where a 14-meter antenna was inflated by a nitrogen gas canister while in orbit (see appendix). Admittedly, the larger SSP satellites would be more ambitious, but if NASA were instructed to make inflatable space structures a high priority, in addition to SSP in general, the knowledge base to make low mass SPS would evolve rapidly.30 

Another way in which SSP could support the concept of power decentralization is by the nature of microwave efficiency. Using the microwave transmitter infrastructure in place on communications satellites, SSP via a microwave system that is 80 percent efficient at sending 1 kilowatt will still be 80 percent efficient at sending 1 megawatt. This is a marked advantage to electric utility transmission lines, where thicker and costlier cabling insulation is needed to carry increases in power flow.31 

Launch costs key to commercial space

Decreasing launch costs will create a viable commercial space

Collins and Autino, 10 - * Life & Environmental Science, Azabu University AND ** Andromeda Inc., Italy (Patrick and Adriano, “What the growth of a space tourism industry could contribute to employment, economic growth, environmental protection, education, culture and world peace,” Acta Astronautica 66 (2010) 1553–1562, science direct)

Reducing the cost of space travel to 1% of existing launch vehicles’ costs, in combination with the growth of a new consumer service market in space, would greatly aid the growth of many commercial space activities, thereby creating numerous new business opportunities both on Earth and in space. This process is already at work on a small scale in relation to sub-orbital ﬂight services: in addition to a large number of travel companies acting as agents for sub-orbital ﬂights (including JTB, the largest travel company in Japan), Zero-G Corporation supplies parabolic ﬂight services, Bigelow Aerospace is developing the ﬁrst space hotel, Spaceport Associates advises on spaceport design, Orbital Outﬁtters Inc. supplies customised ﬂight suits, spaceports are being developed in several places, and several support organisations have been established. All of this activity is occurring some years before the ﬁrst high-priced services even start, so a much wider range of different space travel-related businesses are sure to grow in future.

In the case of orbital services there will be an even wider range of companies with much larger revenues, including companies supplying various services to orbiting hotels. These will include services which terrestrial hotels typically purchase today, such as catering, cleaning, accounting, entertainment, plus such additional services as space-based window maintenance, air supply, solargenerated electricity, water supply, waste disposal services, and others.

As activities in orbit expand progressively, they could grow to include use of materials extracted from the Moon and near-Earth asteroids and cometoids, of which the potential has been researched for several decades [11]. Due to the much higher cost of activities in orbit than on the surface of the Earth, orbiting hotels seem likely to create the ﬁrst market for non-terrestrial materials like ice, water, oxygen and hydrogen, as discussed in [12].

Economic growth prevents extinction

Economic growth is vital to human civilization – this requires access to limitless resources

Collins and Autino, 10 - * Life & Environmental Science, Azabu University AND ** Andromeda Inc., Italy (Patrick and Adriano, “What the growth of a space tourism industry could contribute to employment, economic growth, environmental protection, education, culture and world peace,” Acta Astronautica 66 (2010) 1553–1562, science direct)

The continuation of human civilisation requires a growing world economy, with access to increasing resources. This is because competing groups in society can all improve their situation and reasonable fairness can be achieved, enabling social ethics to survive, only if the overall ‘‘economic pie’’ is growing. Unfortunately, societies are much less robust if the ‘‘pie’’ is shrinking, when ethical growth becomes nearly impossible, as competing groups try to improve their own situation at the expense of other groups. Continued growth of civilisation requires continual ethical evolution, but this will probably be possible only if resources are sufﬁcient to assure health, comfort, education and fair employment for all members of society.

The world economy is under great stress recently for a number of reasons, a fundamental one being the lack of opportunities for proﬁtable investment—as exempliﬁed by Japan’s unprecedented decade of zero interest-rates. This lack of productive investment opportunities has led a large amount of funds in the rich countries to ‘‘churn’’ around in the world economy in such forms as risky ‘‘hedge funds’’, causing ever greater ﬁnancial instability, thereby further weakening economic growth, and widening the gap between rich and poor.

Increasing the opportunities for proﬁtable, stable investment requires continual creation of new industries [16]. Governments today typically express expectations for employment growth in such ﬁelds as information technology, energy, robotics, medical services, tourism and leisure. However, there are also sceptical voices pointing out that many of these activities too are already being outsourced to low-cost countries which are catching up technologically in many ﬁelds [20]. Most of the new jobs created in the USA during the 21st century so far have been low-paid service work, while the number of US manufacturing jobs has shrunk rapidly [21]. It is thus highly relevant that aerospace engineering is a ﬁeld in which the most technically advanced countries still have a substantial competitive advantage over later developing countries. Hence, if a commercial space travel industry had already been booming in the 1980s, the shrinkage in aerospace employment after the end of the ‘‘cold war’’ would have been far less. Consequently it seems fair to conclude that the decades-long delay in developing space travel has contributed to the lack of new industries in the richer countries, which is constraining economic growth and causing the highest levels of unemployment for decades.

The rapid economic development of China and India offers great promise but creates a serious challenge for the already rich countries, which need to accelerate the growth of new industries if they are to beneﬁt from these countries’ lower costs without creating an impoverished under-class in their own societies. The long-term cost of such a socially divisive policy would greatly outweigh the short-term beneﬁts of low-cost imports. The development of India and China also creates dangers because the demands of 6 billion people are now approaching the limits of the resources of planet Earth. As these limits are approached, governments become increasingly repressive, thereby adding major social costs to the direct costs of environmental damage [22]. Consequently, as discussed further below, it seems that the decades-long delay in starting to use the resources of the solar system has already caused heavy, selfinﬂicted damage to humans’ economic development, and must be urgently overcome, for which a range of policies have been proposed in [23,24].

AT: Technology fails

There are no technological barriers and the first demonstration would occur in 4 years

Ashworth, 8 - Fellow of the British Interplanetary Society (Stephen, The Space Review, “In defense of the knights”, 6/23, http://www.thespacereview.com/article/1153/1)

Usually, Day’s articles are among the best-written and most informative space commentary on the market. But this time he appears to have made a number of unjustified assertions.

He writes: “Space activists, who are motivated by the desire to personally live and work in space, do not care about SSP per se […] they have latched on to SSP because it is expedient.” There may well exist people who answer to this description, but if so, they must be remarkably shortsighted. The facts are clear: fossil fuels have served civilization well in the first phase of its industrialization (approximately 1700–2000), but possess a number of problems, of which the current climate hysteria is only one; the others concern the long-term sustainability and growth of industrial energy consumption. Therefore we can predict an imminent shift of the baseload energy supply away from fossil fuels to, most likely, a mixture of artificial nuclear fission and fusion, and terrestrial and space-based solar power.

I should add that my personal chances of ever living and working in space are zero. My concern is that society should make the best strategic choices for its prosperity and growth. Given the fact that almost all the natural resources of the universe of potential economic value are extraterrestrial, I am therefore bound to argue the importance of systematic access to those resources.

SSP is not merely expedient, rather it is strategic, in the sense that it has the potential to permanently raise the whole of human civilization to a higher level of prosperity, security and spatial range. According to Day’s reading of the NSSO study, this is not for us, but only apparently for future generations, many decades in the future: “The NSSO study […] states that we are nowhere near developing practical SSP […] that the technology to implement space solar power does not currently exist… and is unlikely to exist for the next forty years.”

This came as news to me. Since SSP has been regularly used on a small scale to power satellites for forty years already (in marked contrast to the development effort that has gone into nuclear fusion), how could the NSSO have concluded that the technology “does not exist”? What actually does the NSSO report say? It reports:
“FINDING: The SBSP Study Group found that Space-Based Solar Power is a complex engineering challenge, but requires no fundamental scientific breakthroughs or new physics to become a reality.” (p.20)

“FINDING: The SBSP Study Group found that significant progress in the underlying technologies has been made since previous government examination of this topic, and the direction and pace of progress continues to be positive and in many cases accelerating.” (p.20)

This sounds promising. Does it mean we’ll be able to start work in forty years time?

“FINDING: The SBSP Study Group found that individual SBSP technologies are sufficiently mature to fly a basic proof-of-concept demonstration within 4–6 years and a substantial power demonstration as early as 2017–2020, though these are likely to cost between $5B–$10B in total. This is a serious challenge for a capable agency with a transformational agenda. A proposed spiral demonstration project can be found in Appendix B.” (p.22–23)

Turning to Appendix B, we find that its introductory paragraphs point out that significant technological progress has been achieved in the past decade, which would allow an accelerated pace of progress compared with that proposed by NASA in the late 1990s. But Day is not impressed, for his article reads: “from a technological standpoint, we are not much closer to space solar power today than we were when NASA conducted a big study of it in the 1970s.” He seems to have been reading a completely different report.

Appendix B is subheaded: “AN AGGRESSIVE AND ACHIEVABLE SBSP TECHNOLOGY DEMONSTRATOR ROADMAP: 10 Years — 10 Megawatts — $10 Billion”. It offers an updated program to build “an integrated large-scale demonstrator, to be flown in less than 10 years, at a cost of less than $10B, and delivering power to the Earth of approximately 10 megawatts.” Again, Day’s assertion that the technology is “unlikely to exist for the next forty years” is completely contradicted by the actual contents of the NSSO study report.

SSP is key to meeting energy demand – it doesn’t require developing new technology

Betancourt, 10 - third-year student at the University of Maryland School of Law, specializing in environmental and international law (Kiantar, “Space Based Solar Power: Worth the effort?,” 8/28, http://spaceenergy.com/AnnouncementRetrieve.aspx?ID=56407 

I. Introduction
            To address the future energy needs of an expanding population there is a growing need to find clean reliable sources of energy.  The world population is expected to grow to 8.9 billion by 2050.[1]  The world’s energy demand is predicted to increase 44% by 2030.[2]  Currently, non-renewable resources such as oil, natural gas, and coal provide 85% of the world’s energy.[3]  Ground-based solar, wind, hydropower, and other  renewable energy options are currently in place, but provide less than 1 percent of the world’s power.[4]  This percentage should grow but current renewable energy technology is limited and cannot provide enough power to match the growing need.[5]  Biomass plantations can produce carbon-neutral fuels for power plants or transportation, but photosynthesis has too low a power density for bio-fuels to contribute significantly to climate stabilization.[6]  Nuclear energy can supply power without emitting C02, but problems of waste disposal and weapons proliferation are well known.[7]  There are several new technologies being developed that all have the potential to contribute or even solve to the world’s future energy needs.[8]  This includes developing fusion reactors[9], high-altitude wind farms[10], and tidal energy[11].[12]  These and many other options should all be explored.  This paper focuses on one of the most promising of these other options; space based solar power (SBSP).

SBSP has the potential to fulfill the planets growing energy needs in the coming centuries.[13]  The concept of SBSP is simple.  Satellites are sent into space fitted with solar panels that can convert the sun’s rays into electricity.[14]  This electricity is then converted into microwaves and is then transmitted back to a receiver on the planet’s surface.[15]  The receiver on the planet’s surface converts the microwaves back into electricity where it can be fed into the power grid.[16]  Any company or country seeking to implement this technology faces certain legal and technical challenges.  However the promise of SBSP is worth the cost of overcoming these challenges. 

                This paper will address the technical, historical, and legal elements of SBSP.  First this paper will outline the advantages of SBSP.  Second, this paper will review the history and development of SBSP in the public and private sectors. This paper will conclude its technical and historical overview with a review of possible solutions to the technical and financial challenges of SBSP.  Finally, this paper will outline the current regime of international space law explaining how it applies to SBSP, while offering suggestions for how this regime can improve.

II. Advantages of SBSP
            One solar power satellite could provide 1 gigawatt of continuous power, enough to power 500’000 homes, also the equivalent of a large nuclear power plant.[17]  Like a nuclear power plant, SBSP would do so without emitting any carbon dioxide into the atmosphere.[18]  Unlike a nuclear power plant, SBSP would do so without any radioactive waste by-product or danger of nuclear meltdown.[19]  Unlike ground-based solar, without the interference of the earth’s atmosphere a solar power satellite could collect 7-10 times the amount of power.[20]  The sun’s rays would shine continuously on a solar power satellite, thus this power could be supplied continuously without interruption.   Solar power satellites could then transmit that power anywhere in the world.[21]   These are 2 properties that set SBSP apart from other renewable energy sources.[22] Ground-based solar power requires a power storage system to supply power when the sun is blocked by bad weather or during the night which adds to its cost and decreases its efficiency.[23]  Wind power is often available only from remote or offshore locations.[24]  Even countries with minimal energy infrastructure or people located in remote areas could install receivers to get a continuous power supply from SBSP.    

The base technology of SBSP is already proven.  In 2008, SBSP had a milestone breakthrough.[25]  American and Japanese researchers, in only four months and on a budget of only $1 million, successfully transmitted a microwave beam 148 kilometers between two Hawaiian Islands.[26]  The distance was chosen because of its equivalence to the thickness of the atmosphere that a microwave beam from space must penetrate to reach the planet’s surface.[27]  This experiment was significant because it proved power transmission over large distances at high efficiency rates is possible.[28]  Also, since 1977 the efficiency of solar cells has increased from around 10% to over 40%.[29]  The efficiency of solid-state amplifiers has increased from 20% to 80%.[30]   Solar power satellites using these new technologies should weigh around 25 tons, much smaller than the 250 ton satellites originally contemplated by Dr. Peter E. Glaser, the scientist who introduced SBSP.[31]  Dr. Glaser’s original proposal in the 60’s required hundreds of astronauts in space to build solar power satellites.[32]  This is no longer the case as advances in computing and robotics would allow satellites to be self-assembling made up of many small parts.[33]  More time and research will help to lower the initial cost and improve efficiency to the scale needed for SBSP, but no new breakthrough discovery or invention is necessary.[34]
Resources, capital, and technology are available for space-based solar power 

The Engineer, 5 (“Solar Power From Space: Sun Seekers” 03-11-05, LN) // DCM

<This will require a significant reduction in launch costs. But the increase in launch frequencies required to build an SPS system would go some way to reducing these costs, and this reduction could well open up new markets, further decreasing prices. Companies such as California- based SpaceX are already developing low-cost launch vehicles with the aim of making access to space more affordable. But with launch costs of $15.8m (£8.2m) for SpaceX's 6,020kg payload Falcon V (£1,362 per kilo), there is still some way to go.

The concept of solar power-generating satellites is also being investigated as a means of transmitting power to bases on the Moon or Mars, where lunar eclipses and Martian dust storms would hamper the effectiveness of ground-based solar generators.

Beyond Europe and Japan, US researchers have also been looking at the concept. NASA first began studying SPS after the oil embargo of the mid- 1970s. Over the years the agency has evaluated almost 30 systems. Chief among these is the Suntower concept. Similar in principle to the European Sail Tower, it consists of a constellation of tether-based solar satellites that would initially be deployed in low Earth orbit, then moved to an elliptical Earth orbit for operation.

While the status of the core technology meant that early concepts were prohibitively expensive, studies over the past 20 years have identified a steady improvement in many key technologies.

John Mankins, manager of NASA's Exploration Systems Research and Technology division and a key advocate of SPS, puts much of this progress down to advances in exploration technology. He said that while there's currently no focused SPS programme at NASA, much of the core technology required to build an SPS system has advanced significantly in the past couple of years.

Mankins explained that important work has been done on the development of modular space structures that can be assembled and maintained in orbit by robots. The agency has been developing a range of walking and crawling robots since the late 1990s, including the anthropomorphic 'robo-naut', a highly flexible 'snake' robot, and the Skyworker mobile crane system concept.

Once an SPS system has been assembled it must still be moved into the optimum operational orbit, and Mankins said that work carried out on in- space transportation could be extremely important. 'We have made substantial investment into advanced electromagnetic propulsion that is able to move large payloads cheaply out of low Earth orbit.'

But perhaps the most important strides have been made in the improvement in the conversion efficiency rate of solar cells. 'We have developed new types of solar cell that are highly efficient and lightweight,' he said.

Like their ESA counterparts, NASA's researchers have also investigated a variety of approaches to wireless power transmission, including microwave phased arrays using magnetrons or solid state transmitters, as well as visible light transmission using solid state lasers. But Mankins said that beaming is one area in which NASA has made little progress.

The other key obstacle, he said, is the cost of access to space. 'Large space solar power systems are going to weigh so much more than anything else we're ever going to do that we've got to have really low-cost launches.' While this may remain something of a dream one proposed method of keeping launch costs down for SPS is to develop smaller concepts that use solar mirrors to concentrate the sun's rays.

Mankins said that while the technology exists to produce small-scale demonstration systems and put them into orbit with existing launchers, an economical system that sells power for profit is a couple of decades away. 'If we make the right kind of progress, you could see SPS systems by 2030 - so many technologies are being driven by the needs of exploration that there's a good foundation for it.'

But while Mankins believes that the SPS will be driven by exploration, others have claimed that the concept will be moved forward by more commercially minded industries. Prof Marty Hoffert, a leading expert in climate change from New York University's physics department, has suggested that, with co-operation from the communications and utility companies, it should be possible to piggyback space solar power systems on the ever-increasing number of low-Earth-orbiting (LEO) communications satellites.

Such a system would help share launch costs and provide access to an existing space-based infrastructure of sorts. Also, by using communications satellites in low Earth orbit, only a few hundred miles up, microwaves used to beam energy to Earth would disperse less than those beamed from geostationery orbit, enabling the construction of smaller ground-based receivers.

While there's little government backing for such a system, researchers like Hoffert believe that private sector activity could help push the concept forward. One promising host for such a project would be the Iridium Satellite System, which uses a constellation of 66 low Earth- orbiting (LEO) satellites operated by Boeing to provide its customers, including the US Department of Defence, with complete coverage of the Earth. Satellite phone company Globalstar also operates a constellation of 48 LEO satellites, while Virginia-based global data service provider Orbcomm has 30 operational LEO satellites and a licence for 17 more.

Hoffert claimed that the future of SPS depends on the willingness of electrical and telecoms companies to get involved. He said that there is a general level of ignorance in the business community about the potential of SPS, and energy technology in general. 'Engineers can solve the problem of transforming the world energy system away from fossil fuels, but it's a major challenge, and we need to be open to new ideas like space solar power,' he said.

Hoffert is one of an increasingly vocal group of engineers, physicists, atmospheric researchers and economists calling for a massive R&D programme in the US along the lines of the Manhattan & Apollo projects to develop a broad spectrum of alternative energy technologies. 'Right now decisions on the global climate/energy problem are predominantly made by economists and politicians. Good guys, sometimes, but more people need to work on this who have the expertise and skills to make something happen. Once innovative energy technologies are demonstrated convincingly, and the potential for cost-effectiveness shown, venture capitalists will pile on, as they did for computers, telecommunications, biotech and now nanotech.'

Could SPS be a compelling enough technology to make this happen? NASA's John Mankins certainly thinks so. 'The US currently generates something like 700 or 800GW, the world generates four times that. A hundred years from now it's going to take thousands of gigawatts to satisfy the world's needs. We will require a whole set of energy sources to do that and SPS could be one of the major ones.'>

SSP is technologically feasible

Cho, 07 (Dan, New Scientist, “Can Solar Power work in Space?”, 11/24, lexis)

John Mankins, a former NASA research manager who worked on space solar power, says a lot has changed since then. Mankins now spends his days as a cheerleader for space solar power through his company Managed Energy Technologies, based in Ashburn, Virginia. He points to three key developments that could bring down the size and cost of a solar power satellite to realistic levels. First, solar cells are now four times as efficient at converting solar energy to electricity as they were in the 1970s, and improving, so the area of solar arrays required can be cut. Beaming technology has improved too. Solid-state devices can now be used to point microwave beams electronically rather than relying on a swivelling antenna, so small, easily assembled modular antennas could be used in place of the kilometre-high monolith originally called for. Finally, robots are now capable enough to do much of the construction work.

***ADDONS

Asteroids addon

SSP development is vital to planetary defense

Schwab, 02 – director of the Homeland Defense Institute, former fellow with the Space Security Working Group of the Eisenhower Institute, and currently serves on the steering committee of the International Association of Space Entrepreneurs (Martin, “The New Viability of Space Solar Power:  Global Mobilization for a Common Human Endeavor” 4/15, http://web.archive.org/web/20060102081311/www.homeplanetdefense.org/Space+Solar+Power1.pdf) (Note – while this link works, a text search in google won’t - you will need a web archive search on homeplanetdefense.org to find this)

Using SSP/Communications Platforms to Detect and Deflect Small Asteroids and Comets 
Economic considerations play a large role in justifying launch costs, whether by government or by industry. Since it is possible, according to Glaser to achieve a dual purpose by placing SSP collectors on existing communications satellites, there should be a way to add a third and fourth component/justification to proposed space platforms.  
The needed add-ons might be telescopes and lasers for the primary use of defending 
Earth from the many small Earth crossing orbits of asteroids and comets collectively referred to as Near Earth Objects (NEOs). The telescope/laser fixtures could be used to detect and deflect NEOs that are about 50 meters across (“city killers”) and to detect the larger kilometer wide “Earth killers” that would require more persuasive measures. This approach would be in keeping with the philosophy established by Dr, David Morrison of the NASA Ames Research Center. Morrison says, “Although the annual probability of Earth being struck by a large NEO is extremely small, the consequences of such a collision are so catastrophic that it is prudent to assess the nature of the threat and prepare to deal with it.”41   
In 1992, Congress requested Morrison to study ways to discover Earth crossing orbits of NEOs before they hit Earth. He developed the idea of an international Spaceguard Survey of ground-based telescopes to detect and catalogue all asteroids larger than 1 kilometer within the next 25 years. In the U.S., the Spaceguard survey is being funded at $1 million a year under the auspices of NASA, JPL, the U.S. Air Force, MIT, The University of Arizona and Livermore National Laboratories.42  
Extinction is inevitable without it

Schwab, 5 – director of the Homeplanet Defense Institute (Martin, Homeplanet Defense: Strategic Thought for a World in Crisis, chapter 1)
We now face multiple threats to our very existence. Rapid climate change, sudden pandemics of disease, asteroid and comet impacts, space warfare leading to auto nuclear annihilation, biodiversity decline, scarcity of fresh water, super volcanoes and gamma-ray bursts from within our galaxy all have the potential to end global civilization. History demands that we do our duty. We must attack the assorted threats in unison. Six billion together cannot fail.

All global threats can be defeated by an expanded human presence in space, if for no other reason than evacuation followed by back-populating Earth. Continued medical experimentation aboard the International Space Station (ISS) could yield breakthrough defenses against SARS, the Ebola virus and AIDS, each of which potentially threatens global civilization, as we know it. Surveillance satellites, in addition to monitoring Earth's natural systems, can aid various intelligence agencies around the world to prevent nuclear terrorist attacks against our global civilization. Chapter four of this work examines how harnessing solar power in space can help fight rapid climate change on the renewable energy front, without damaging our interdependent economies by over-reducing global carbon emission.

There are many natural disasters that inflict death around our world. However, at our current level of understanding, floods, tornadoes, hurricanes, mudslides, earthquakes and tsunamis do not pose planetary threats, nor are they preventable. Their effects on human life and property can only be mitigated. Asteroid and comet impacts are potentially catastrophic planetary threats as well as being the only preventable natural disaster. There is simply no excuse for inadequate planetary defense. There is extensive evidence on Earth, Earth's moon, Mercury and Mars of major asteroid and/or comet impacts. There have been many recent observations of minor impacts and near impacts between Earth's orbit and the orbits of asteroids and comets of various sizes, velocities and masses. In 1994, we even witnessed multiple comet impacts into Jupiter, each of which would have obliterated Earth.'

Given the overwhelming evidence available to our policy makers of this reoccurring natural disaster, I can only conclude that the lack of urgency in planning countermeasures is due to natural psychological defense mechanisms of the human mind. After many discussions with genuinely good people, I see that there exists, in many quarters for different reasons, a self-loathing of the human spirit. This contributes heavily to our lack of homeplanet defense against all global threats.

Rational people would agree that failure of continued human existence on Earth and beyond is an unacceptable option. What is a shame is that even with our relatively advanced level of technology, lack of focus still endangers us to being wiped out, the way the dinosaurs became extinct from an asteroid impact. Part of this looming tragedy that needs to be avoided is to not let our technology become nipped in the bud before we ourselves can expand and evolve in cooperation with each other throughout our solar system. Prospects for this peaceful cooperation exist on Mars, the moons of Jupiter and Saturn, on our own moon, on captured asteroids and in space stations.2

Willful ignorance and inaction are very real threats to human existence. Astronomers note that the science of studying Earth cannot progress much further because it is a study of only one case in an infinite universe. For example, by sending unmanned probes to Venus, Mars and Jupiter, meteorologists now have a better understanding of earthly problems such as the interactions of pollution and acid rain within Earth's atmosphere.' If there is evidence that Mars once had a northern ocean and perhaps life, what made Mars die and what implications, if any, does this have for Earth? Only as we explore the climates, atmospheres and geologic records, of worlds in our own solar system, will we understand how Earth really works.

All too often, debates within public policy and international affairs ignore the centrality of space science and exploration in our daily lives. All too often, debates within space policy, including the debate over the weaponization of space, ignore the critical element of the human spirit to create new capabilities in space. Within these same debates, too often the distinction between "space exploration" and "space science" are not made, not that these two terms are mutually exclusive. A good way to reconcile these two competing forces in policy would be for the International Space Station to be primarily dedicated to researching the long-term effects of the space environment on human physiology and psychology in preparation for missions to Mars and eventually beyond.

--XT – Solves asteroids

The risk of an asteroid hitting the earth is highly probable and risks extinction – strong aerospace is vital to deflection technology

Whitesides, 08 – executive director of the National Space Society  (George, CQ Congressional Testimony, 5/7, lexis)

There are vast numbers of asteroids in near-Earth orbits. Though it may seem unlikely, if we do nothing, sooner or later we will be hit by an asteroid large enough to threaten life on Earth. Given the nature of this threat, the space program is a logical place to start developing strategies for overcoming it. This is environmental protection of the highest order.

In October of 1990 a very small asteroid struck the Pacific Ocean with a blast about the size of the atomic bomb that leveled Hiroshima, killing roughly thousands of people in seconds. If this asteroid had arrived ten hours later, it would have struck in the middle of more than a million U.S. and Iraqi soldiers preparing for war. How would America have reacted to what looked like a nuclear attack?

In 1908 a small asteroid (perhaps 50 meters across) hit Tunguska, Siberia and flattened 60 million trees. That asteroid was so small it never even hit the ground, just exploded in mid-air. If it had arrived 4 hours and 52 minutes later, it could have hit St. Petersburg. At the time, St. Petersburg was the capital of Russia with a population of a few hundred thousand. The city would have ceased to exist. As it was, dust from the blast lit up the skies of Europe for days. Asteroid strikes this size probably happen about once every one hundred years. There was another Tunguska-class strike in the Brazilian rain forest on August 13, 1930.

Sixty-five million years ago a huge asteroid several kilometers across slammed into the Yucatan Peninsula in Mexico. This is the event that is thought to have caused the extinction of the dinosaurs (and many other species). The explosion was the equivalent of about 200 million megatons of dynamite. The blast turned the air around it into plasma a material so hot that electrons are ripped from the atomic nucleus and molecules cannot exist. This scenario has been repeated perhaps once every 100 million years or so. As many as two-thirds of all species that ever existed may have been terminated by asteroids hitting the Earth.

We know about the asteroid that killed the dinosaurs because we found the crater. But when an asteroid hits the ocean, there may not be a crater. If a 400-meter (four football fields) diameter asteroid were to fall into the Atlantic Ocean, it would cause a tsunami 60 meters high. The only way to eliminate the threat of asteroids is to detect and divert them. A vigorous space-based civilization capable of reaching, exploring, and diverting asteroids into useful, safe orbits would have enormous economic incentives to find and use every asteroid passing near Earth. The asteroids could be found, diverted, and mined for their materials, including platinum-group metals, water ice, and iron, which could be used to make steel. This would defuse the threat, make a lot of people extremely rich, and keep an entire world safe.

SSP development creates technological spinoffs to help deflect asteroids

Mahan, 07  -  founder of Citizens for Space Based Solar Power (Rob, SBSP FAQ, based on a Bright Spot Radio interview from December 28th, 2007, http://c-sbsp.org/sbsp-faq/)

We will also benefit from spin-offs similar to the original space program (microelectronics, internet, velcro, Tang, etc.) Better earth-based solar power efficiences will be gained. Low cost and reliable access to space will support many new industries. Perhaps a space tourism industry will be the forerunner of space colonization. Manufacturing in zero gravity and the hard vacuum of space will yield new materials and new products. Moon and asteroid based operations, such as the mining of natural resources from the Moon and asteroids will provide a platform for planetary protection from NEO (meteor / asteroid) strikes.

Unemployment addon

Developing space industries will radically decrease unemployment and corporate control of government – prevents extinction 

Collins and Autino, 10 - * Life & Environmental Science, Azabu University AND ** Andromeda Inc., Italy (Patrick and Adriano, “What the growth of a space tourism industry could contribute to employment, economic growth, environmental protection, education, culture and world peace,” Acta Astronautica 66 (2010) 1553–1562, science direct)

In the capitalist system, companies compete to reduce costs since this directly increases their proﬁts. However, reducing the number of employees through improving productivity raises unemployment, except to the extent that new jobs are created in new and growing industries. In an economy with a lack of new industries, increasing so-called ‘‘economic efﬁciency’’ creates unemployment, which is a social cost. In this situation, governments concerned for public welfare should either increase the rate of creation of new industries, and/or slow the elimination of jobs, at least until the growth of new industries revives, or other desirable counter-measures, such as new social arrangements, are introduced. These may include more leisure time, job-sharing, and other policies designed to prevent the growth of a permanent ‘‘under-class’’ of unemployed and ‘‘working poor’’—a development which would pose a major threat to western civilization.

One of the many ill effects of high unemployment is that it weakens governments against pressure from corporate interests. For example, increased restrictions on such undesirable activities as arms exports, unfair trade, environmental damage, corporate tax evasion, business concentration, advertising targeted at children, and anti-social corporate-drafted legislation such as the ‘‘codex alimentarus’’, ‘‘tort reform’’ and compulsory arbitration are socially desirable. However, when unemployment is high, corporations’ arguments that government intervention would ‘‘increase unemployment’’ have greater inﬂuence on governments.

As outlined above, the opening of near-Earth space to large-scale economic development, based initially on passenger space travel services, promises to create millions of jobs, with no obvious limits to future growth. At a time when high unemployment is the most serious economic problem throughout the world, developing this family of new industries as fast as possible should be a priority for employment policy. To continue economic ‘‘rationalisation’’ and ‘‘globalisation’’ while not developing space travel is self-contradictory, and would be both economically and socially very damaging.

Water wars addon

U.S. led SSP is vital to solving water wars – risks extinction

Schwab, 05 – director of the Homeplanet Defense Institute (Martin, Homeplanet Defense: Strategic Thought for a World in Crisis, chapter 5)

The protracted crisis in Israel/Palestine continues to fuel much of the fire in the hearts of the Islamic world against the U.S. Even Europe, in general, perceives the U.S. as an impartial broker. This dynamic is destructive to the world system because it divides the transatlantic alliance, perhaps more than most analysts are willing to admit. As the gulf between Europe and the U.S. widens, hardliners and even reformers in China have less of an incentive to take the risks necessary for renewing their great civilization.

I believe the sickness in Israel/Palestine radiates outward to the rest of humankind, leading us toward auto-nuclear annihilation on our planet. By implication, I believe the situation in Israel/Palestine is the most immediate and pivotal threat to

humankind's continued expansion throughout the cosmos. The stakes have never been higher, more urgent and more opportune

on this question than at the present. This is why an entire chapter is devoted to examining this infuriating conflict.

Rabbi Michael Lerner, a citizen of San Francisco whose father was national vice president of the Zionist Organization of America, offers a reflective and courageous voice on what is needed to heal Israel/Palestine. "Healing Israel/Palestine" is Rabbi Lerner's framework for how to resolve once and for all this burning and vital question before the world community. To quote Rabbi Lerner:

Jews did not return to their ancient homeland to oppress the Palestinian people, and Palestinians did not resist the creation of a Jewish state out of hatred of the Jews ... In fact, both sides have made and continue to make terrible mistakes ... As long as each side clings to its own story, and is unable to acknowledge what is plausible in the story of the other side, peace will remain a distant hope... We need to learn how two groups of human beings, each containing the usual range of people –from loving to hateful, rational to demented, idealistic to self-centered – could end up feeling so angry at each other. 180

Rabbi Lerner has founded a group called Tikkun, which in Hebrew means healing or transformation. This dedicated group has an agenda of global peace that starts- with healing Israel/Palestine. See also www.tikkun.org.

Another useful framework for cooling the cauldron of our world's sickness has been offered by diplomatic historians Dr. Laura Zittrain Eisenberg and Dr. Neil Caplan. Like Lerner, they contend that the "unfinished business" of the Arab-Israeli peace process is solvable but only if the parties themselves break the historic patterns of failed negotiations. 181

Eisenberg and Caplan outline the period from 1918-1977 as being characterized by "persistence of passionately held but genuinely irreconcilable national goals [italics are mine]" primarily over territory. The nation-states in the region conducted negotiations for appearances, "trying to impress upon their constituents or upon a powerful third party the justness of their cause, the righteousness of their interpretation of events and their flexibility and willingness to resolve matters, as opposed to the extremist, uncompromising posture of the other side."' 82  Today, this description still applies to Israel and the Palestinians. Eisenberg and Caplan conclude that what is needed, is for the leaders in the region to somehow think about the conflict in a different way that does not inevitably lead to deadlock. 181

The rest of this chapter offers a few specific prescriptive measures by which Israel/Palestine can heal their sickness, with the aid of the rest of the world. As the world moves forward on the Israel/Palestine question, it will be important for the U.S., EU, Russia and the UN, known as the "Quartet" of third-party negotiators to keep in mind a potential inhibitor to peace in the region: The leaders of Egypt, Syria, Saudi Arabia and Iran will be vying amongst one other to be the most influential leader of all Islamic people.

Middle East water as a global strategic issue

Given the intertwining issues of Israeli settlements and Palestinian and Arab states' demographic projections, this section will address the issue of water in the Middle East in terms of scarcity rather than distribution.

During the latter half of 2002, water scarcity became a quiet driver of conflict in the Middle East. This driver, which has long been considered a topic of "low diplomacy," has the potential to inflame already negative attitudes against the U.S. presence in the region. It has been argued that water resource initiatives over the years have not been as successful as they could have been because they were handled separately from political discussions. Some believe that this separation of "high" diplomacy from "low" diplomacy dooms each process to failure. Progress that had been made by water experts in the Madrid multilateral talks ceased in 1996 only because the bilateral talks on final status between the Palestinians and Israel broke down during Benjamin Netanyahu's tenure as Prime Minister of Israel.' 84

Restarting the multilateral discussions known as the "multilaterals" became a high diplomacy issue of public contention between Israel and Egypt. Egypt contended that resumption of the multilaterals was contingent on the revival of the bilateral talks between Israel and Syria. Addressing mutual problems (namely water scarcity) in what has become the "post peace process era" in the Middle East is an alternative diplomatic framework in which to shape a common vision for future general relations.' 85

In October 2002, the Sharon government of Israel, despite U.S. pressure on it to compromise on the water issue, threatened to go to war with Lebanon over water resources. Sharon, a long time champion for Israeli settlements, stated: "We are deploying maximum efforts to keep our water resources, and Israel always has and always will do whatever it takes to protect its vital resources." This statement, made on public radio, was in reaction to Lebanon's plan to pump water from the Wazzani River. This river indirectly feeds the Sea of Galilee, Israel's main source of fresh water. Lebanon's position is that the water transfer would provide needed drinking water to some 40 villages in the border area. This area had been under Israeli occupation for 22 years, until May 2000. 186

In response, Hezbollah chief, Seyyed Hassan Nasrallah, warned Israel that if it attacks the new Lebanese pumping station on the Wazzani, his guerrillas would retaliate "within minutes" at already selected targets in Israel.' 8' These diplomatic exchanges, through the intermediary of the international press, are indicative of a type of cold war framework that has emerged over the lifeblood of the region, water. Given the seriousness of the situation, the U.S. Department of State sent to the region Chuck Lawson, a U.S. water expert. In late 2002, Lawson conducted quiet talks with officials on both sides of the border. In addition, the EU and the UN sent their own delegates to mediate. 188 It is absolutely critical that the U.S. preempt the possibility of nation-state on nation-state conflict between Israel and her neighbors by placing desalination powered by space solar power on the agenda for peace in a manner that is noticeable to the world community.

This is not the first time that the U.S. has acted as a critical third party in the Middle East over the issue of water scarcity. In July 1953, just a few years after its founding, Israel began construction on the intake of its National Water Carrier, on the northern shore of the Sea of Galilee. The problem was that their construction began in the demilitarized zone between Israel and Syria. Syria deployed its armed forces along the border and artillery units opened fire on the construction and engineering sites. Syria then protested Israel's action to the UN. 189

In 1954, the UN issued a resolution that allowed Israel to resume work on the water carrier and the U.S.S.R. vetoed the resolution. Israel then moved its intake out of the demilitarized zone and to the northwest shore of the Sea of Galilee. It was during this tense situation, with Cold War implications, that President Eisenhower sent his special envoy, Eric Johnston, to the Middle East in October 1953. His mission was to mediate a comprehensive settlement of the Jordan River system and design a plan for its regional development.'"

Johnston engaged in shuttle diplomacy until the end of 1955 to reconcile and unify the separate plans that had been presented by the U.S., Arab states and Israel. His position in the negotiations was bolstered by the fact that the U.S. was offering to fund two-thirds of the development costs. Johnston was also able to work with the common belief by both sides that a regional approach was

needed.' 9' Johnston addressed the objections of both Israelis and Arabs and therefore achieved a great deal of compromise in what has become known as the "Johnston Plan." The structure of the Johnston Plan was around distribution of existing water in the Jordan Basin. Four hundred million cubic meters (MCM) per year would go to Israel, 720 MCM/year to Jordan, 35 MCM/year to Lebanon and 132 MCM/year to Syria. Israel had given up on appropriating the Litani River for its sole use and was accepting international supervision of its water projects. Arab states agreed to Israeli storage of water in the Sea of Galilee and the construction of the Magarin Dam as long as neither side would have physical control over the share available to the other.' 192

Johnston's neglect, perhaps purposeful, of groundwater issues later proved to be a significant oversight. The Johnston Plan was never ratified. However, since that time to the present, Israeli and Jordanian (not Syrian) water officials have met several times a year at the confluence of the Jordan and Yarmuk rivers at "Picnic Table Talks" to discuss flow rates and allocations. The water officials even meet as often as every two weeks during the critical summer months. It should be noted that the impetus for this cooperation has been funding for future water development projects, promised by the U.S. only as long as the principles behind the Johnston Plan are adhered to.' 9'

Sometimes, what a critical third party cannot achieve through the rule of law, due to the need of parties to save face, can be achieved through hard cash, in combination with innovative ideas.

It is important to understand that the Middle East is a transition zone between Mediterranean subtropical and and climates. The Middle East has three main watersheds: the Nile Basin, the Jordan Basin (or "Jordan Valley") and the Tigris-Euphrates Basin. The politics of the Middle East have always been in part "hydro-politics" that occur when a population's demand for water approaches or exceeds water supply. It is little wonder that former Secretary General of the UN, Boutros Boutros-Ghali, said in 1991 that a future war in the Middle East may be fought over water. 194

This chapter focuses on the Jordan Basin or watershed. The conflict in this area, albeit for many reasons beyond water, has infected the entire globe with fervor for human self-destruction. Understanding this crucial strand of this conflict is key to untangling this web that has been woven by Israel and her neighbors in the years since 1948.

Seawater desalination powered by space solar power

The proximity of the Mediterranean and Red seas serves as an attractive potential to create water abundance through desalination powered by SSP. This potential could help bring the general conflict in this region of our interconnected world to an end. The factor of expense that is associated with water desalination will not be used in the typical manner to disregard the option of desalination but rather as a framework around which all sides involved in the present conflict may be able to contribute.
It is the oceans that hold 97 percent of the water on our homeplanet. Desalination is technically feasible, and the use of the process has grown enormously over the last 40 years. In 1992, more than 7,500 desalination plants of various kinds and sizes existed worldwide. Together, they convert 4.8 billion cubic meters of salt water into fresh water each year. However, desalination still produces just one tenth of 1 percent of the world's potable water. Desalination, either by heating water and condensing the steam (distillation) or by filtering water through a membrane using pressure (reverse osmosis), is energy intensive. SSP can ease this problem in Israel/Palestine.

--XT - SSP key to desalination

SSP is vital to desalination and preventing water wars and terrorism

Schwab, 5 – director of the Homeplanet Defense Institute (Martin, Homeplanet Defense: Strategic Thought for a World in Crisis, chapter 4)

The under-considered technology known as space solar power (SSP) has the potential to be a pivotal factor in many areas of human endeavor. SSP deserves international development because it has potential applications in:

1) Energy grid security for advanced industrialized nation-states.

2) Fighting rapid climate change on the renewable energy front.

3) Alleviating global water scarcity as a power source for desalination.

4) Powering interplanetary spacecraft instead of more controversial nuclear power.'

Of most immediate importance, SSP could provide the power source for the energy intensive seawater desalination plants in the Middle East, averting the coming conflict over water in an area of our world that needs less conflict, not more. How these two technologies, SSP and seawater desalination, can be integrated into a political solution for Israel/Palestine is the subject of chapter five, "A New Role for Israel and Palestine."

While SSP has not been economically viable in the past, new technologies make this renewable energy source a promising countermeasure to terrorist sabotage of U.S. and global energy grids. This chapter will also discuss the potential diplomatic advantage that investment in SSP might have for U.S. relations with governments and peoples in the disadvantaged parts of our world. Solar energy can be harvested at various points in space, converted to microwave or laser and transmitted to receiver antennas on Earth. These ground antennas are actually combination rectifier-antennas, called rectennae, that convert the microwave energy back to DC power. The dangers of being too close to the microwave beam are similar to the dangers of cell phone transmissions, microwave ovens and high-power electrical transmission lines. Locating small receivers away from populated areas can reduce exposure risk. 143

Water Wars cause nuclear conflict

Weiner, 90 - Prof. At Princeton  (Jonathan, The Next 100 Years p. 270)

If we do not destroy ourselves with the A-bomb and the H-bomb, then we may destroy ourselves with the C-bomb, the Change Bomb. And in a world as interlinked as ours, one explosion may lead to the other. Already in the Middle East, from North Africa to the Persian Gulf and from the Nile to the Euphrates, tensions over dwindling water supplies and rising populations are reaching what many experts describe as a flashpoint. A climate shift in that single battle-scarred nexus might trigger international tensions that will unleash some of the 60,000 nuclear warheads the world has stockpiled since Trinity.

SSP solves desalinization

Schwab, 05 – director of the Homeplanet Defense Institute (Martin, Homeplanet Defense: Strategic Thought for a World in Crisis, summary)

Chapter Five, "A New Role for Israel and Palestine, " claims that the conflict between Israel and Palestine is the most urgent and solvable threat to the world system. Their conflict fuels much of the hatred against the U.S. in the Islamic world, and even in Europe over the perception of the U.S. as an impartial broker. Based on demographics, I argue that water scarcity is a very serious threat to all the people in the Jordan Basin, around which they should be able to cooperate.

I then continue the discussion started in chapter four about SSP being a power source for energy intensive seawater desalination. I provide evidence for why Jews, Arabs and Americans have similar deep cultural connections to land, and that these common feelings can and must be harnessed around cooperative land use projects. A ready-made project I suggest for consideration is for international space agencies to place humans-to-Mars exploration test sites throughout the troubled Islamic region. I suggest that the Jordan Basin in particular could benefit from technology transfer through experimental Martian water efficiency technologies.

***Counterplan Answers

AT: Code of conduct CP
Space code of conduct is activist nonsense – China will never agree
Ceren, 11 - the founder and editor of Mere Rhetoric, a political blog dealing with the geopolitical, cultural, and economic dimensions of the global war between the West and political Islam. He's been published in international outlets such as the Jerusalem Post, and his investigative journalism has been cited by the Associated Press, Reuters, CNN, the BBC, the New York Times, and other outlets. He is a Ph.D. candidate studying rhetoric, argumentation, and media at the University of Southern California's Annenberg School of Communication, also a former Pitt debater (Omri, “Obama’s New Anti-Satellite Weapons Push to Cede Space to the Chinese?,” Commentary, 1/28, 
http://www.commentarymagazine.com/2011/01/28/obamas-new-anti-satellite-weapons-push-to-cede-space-to-the-chinese/
In 2006, the Chinese reportedly used an anti-satellite weapon (ASAT) to blind one of our satellites. In 2007, they definitely used an ASAT to shoot down one of their own satellites. Incidents like these led the Pentagon in 2008 and Secretary Gates in 2010 to assert that China’s ASAT program was meant, respectively, to enhance their power projection and to curtail ours.
So naturally — per Eli Lake’s extensive report this morning — the Obama administration is pushing for a U.S./EU agreement that would severely restrict our ASAT capabilities. Experts who back the administration describe it as a “not exactly binding” minor move, the upshot being that Obama wouldn’t have to secure Senate approval for the measure. But experts and congressional staffers both insist that it would significantly curb what we can do in space and would endanger our ability to develop and deploy both offensive and defensive assets:

[A] congressional staff member said: “There is a suspicion that this is a slippery slope to arms control for space-based weapons, anti-satellite weapons and a back door to potentially limiting missile defense.”… “Because it appears that they are talking about limiting operations … it could be that this is as much an agreement on the law of war as it is on arms control,” Mr. Spring [a defense analyst at the Heritage Foundation] said. “If it is something more like a law-of-war agreement, then you are creating a situation of legal jeopardy for a military commander who is responsible for operating systems in space.”

Presumably, the argument is that if we give up ours, they’ll give up theirs. The muddy, cascading norms argument is always trotted out when people push for unilateral disarmament, which is what opposing space militarization means in an age of Chinese ascendancy. In a full-blown movement, you’ll find the argument buttressed by everything from “at least our side won’t be complicit” moral preening to “it’ll snowball into a global movement, then there won’t be any more sides” activist nonsense. But it’s always there, in part because we have a surplus of foreign-policy experts churning out implausible advantages for their pet policies — and then selling those fanciful pretexts as objective evaluations.

If stopping Israeli construction in a particular Jerusalem neighborhood can placate Afghanis who’ve never seen a map of Israel, is it too much to suggest that unilateral Western gestures on space militarization will cause Beijing to abandon its ASAT program?

Turns out, there’s an answer to that:

The State Department has exchanged language with the EU on the code of conduct. The U.S. and Russia also have begun talks about creating confidence-building measures regarding space-based activities. The U.S. has reached out to China on space issues, but Beijing has declined offers to discuss the issue,according to a senior State Department official. [emphasis added]

Disappointing to be sure, but I’m sure there’s still something else we can give up that would swing them.

Russia and China won’t agree to a code of conduct

Foust, 10 – editor of the Space Review (Jeff, The Space Review, “Securing space security”, 12/20,

http://www.thespacereview.com/article/1746/1
Getting Russia and China on board

One issue with the EU Code, warned Meyer, is that it is patterned after the International Code of Conduct against Ballistic Missile Proliferation, sometimes known as the Hague Code. “The unsatisfactory record of support for and compliance with the Hague Code may leave some other states cool to the code as representing the appropriate vehicle for advancing multilateral space security goals,” he said.

Two of the biggest obstacles towards approval of the Code may be China and Russia. In 2008 the two countries jointly submitted to the CD a draft “Treaty on the Prevention of the Placement of Weapons in Outer Space”, typically referred to by the acronym PPWT, the latest version of similar treaties the countries have proposed for several years. As the name suggests, the treaty would ban the placement and use of space-based weapons, which officials from the two countries see as essential to the prevention of an arms race in outer space.

The United States has opposed the PPWT treaty, a stance reiterated by the current administration. “The US position on the PPWT treaty has not changed. We still see the document as a flawed document that is neither equitable nor effectively verifiable,” Rose said earlier this year. “That said, and let me be very clear, the United States is very interested in working with Russia, China, and other spacefaring nations to promote concrete transparency and confidence-building measures that will provide for stability in space.”

At the Stimson event, Rose discussed how the US was trying to work with Russia and China to win their support for measures short of a treaty to improve space security. In the case of Russia, that included meetings in August in Russia, as well as an invitation for Russian officials to visit the US Joint Space Operations Center, which coordinates US space situational awareness efforts. “We have been having some very good discussions, working together to develop pragmatic transparency confidence-building measures,” he said.

Rose said that American and Russian officials had discussed a UN General Assembly resolution on the topic that Russia planned to introduce in the fall. “We were very much open to co-sponsoring the resolution,” Rose said. “We came very, very close.” However, Russia’s insistence on including a reference to the PPWT treaty in the resolution proved to be a stumbling block, and the US ended up abstaining when the resolution came before the General Assembly.

Rose added that he’s also open to discussions with China. “We are very interested in engaging in a dialogue with China on these issues,” he said. That dialogue, he said, may be less designed to change their minds on these issues but instead make it clear where the US stood.

The US, he said, has been willing to provide China with information about potential conjunctions, or close approaches, between debris and Chinese satellites. One example he noted was six months ago, when his staff notified him of a potential conjunction between a Chinese satellite and a piece of debris from, ironically, China’s 2007 ASAT test. “At first I said, ‘Do we really want to give them this?’” he recalled. “But then I thought that if this piece of debris hits their satellite, it would create more debris, and that is not in anyone’s interest.”

Schulte said that the US would be encouraging China to adopt the EU Code of Conduct as an alternative to their PPWT treaty. “One of the messages we’ll be giving to our Chinese friends is, ‘We think you ought to look at the EU Code of Conduct, as we are,’” he said. “Let’s see if there’s something here we can work with.”
China’s actions prove it isn’t interested in the counterplan – it will do whatever it can to challenge U.S. space dominance

The Economist, 8 (“Disharmony in the spheres - The militarisation of space”, 1/19, lexis)

One shot China has been practising became clear a year ago, on January 11th 2007. In a nuclear-proof air force command centre, built on giant shock-absorbing springs within Cheyenne Mountain, outside Colorado Springs, officers tracked a missile fired from a mobile launcher deep inside China. It followed what one American official said was a "strange" trajectory, designed neither to land a warhead nor to put a payload into orbit. Instead it intercepted one of China's ageing weather satellites. The impact about 850km (530 miles) above Earth created a huge field of space debris, contributing about 28% of the junk now floating around in space (see first chart).

Creating all this rubbish seems a bit irresponsible for a country seeking to be a great space-faring nation. It is true that both America and Russia carried out scores of similar anti-satellite (ASAT) tests during the cold war. Then they stopped, not least because the celestial shrapnel was endangering their hugely expensive satellites. They also accepted that spy satellites provided a degree of mutual reassurance in nuclear arms control. The last piece of American ASAT debris fell back to Earth in 2006, say Pentagon officials. China's shrapnel, created in a higher orbit, could be around for a century to come.

The missile shot put America on notice that it can be challenged in space. The Chinese routinely turn powerful lasers skywards, demonstrating their potential to dazzle or permanently blind spy satellites. "They let us see their lasers. It is as if they are trying to intimidate us," says Gary Payton, a senior Pentagon official dealing with space programmes. The only conclusion, he argues, is that "space is no longer a sanctuary; it is a contested domain."

In a report to Congress in November, a commission examining America's relations with China gave warning that "the pace and success of China's military modernisation continue to exceed US government estimates." China's principal aim, the report said, is to develop the wherewithal to delay or deter American military intervention in any war over Taiwan.

The ASAT test intensifies the concern of those who already find plenty to worry about in Chinese military literature. A study for the American Enterprise Institute, a think-tank, cites a Chinese theorist who argues that China should adopt a policy of overt deterrence in space. Other Chinese argue that their country's territorial sovereignty extends to space. This kind of thing reinforces the hawkishness of American hardliners.

Ashley Tellis, a senior associate at the Carnegie Endowment, another think-tank, believes China ultimately seeks to build a "Sinocentric order in Asia and perhaps globally." Any attempt to negotiate arms-control agreements in space would be futile, he argues, and America "has no choice but to run the offence-defence space race, and win."

China isn’t the only space threat – attacks against U.S. satellites will occur routinely, from many parties

The Economist, 8 (“Disharmony in the spheres - The militarisation of space”, 1/19, lexis)

Even those who doubt that America would really go to war against China for the sake of Taiwan worry about the dangers posed by the growing number of countries that have access to outer space. Ten countries (or groups of countries) and two commercial consortia can launch satellites into orbit. A further 18 have ballistic missiles powerful enough to cross space briefly. By the end of 2006, 47 countries and other groups had placed satellites in orbit, either on their own or with help from others. In its crudest form, any object can become a space weapon if directed into the path of a satellite.

In testimony to Congress last year, General James Cartwright, a former head of America's Strategic Command, said that "intentional interference" with all types of satellites, "while not routine, now occurs with some regularity". GPS signals are relatively weak and easy to jam. For several months in 2006 electronic jammers in Libya interfered with the Thuraya satellite telephone system, apparently because the Libyan government wanted to make life difficult for smugglers in the Sahara desert.

Satellites are not just military tools; they have also become a vital part of globalised civilian life. It is hard to disentangle military from civilian uses of space. Military GPS satellites support a myriad of civilian uses, including road directions for taxi drivers, navigation for commercial airliners, tracking goods in transit and time signals for cash dispensers. But the armed services' hunger for electronic data means that four-fifths of America's military data is transmitted through commercial satellites. A single Global Hawk unmanned surveillance aircraft flying over Afghanistan can eat up several times more satellite bandwidth than was used for the whole of the 1991 war against Iraq.

Chinese space militarization is vital to CCP stability – they won’t agree to limit it

Kueter, 7 - is president of the George C. Marshall Institute, a nonprofit think tank dediicated to science and technology in public policy (Jeff, New Atlantis, “China's Space Ambitions -- And Ours,” Spring, lexis)

Why, then, has China been aggressively pursuing new capabilities in space and building space-weapons systems? One obvious reason is that the country's space program is a source of both tremendous international prestige and domestic patriotic pride. It is a dramatic illustration of China's technical prowess and achievement, and a reflection of the country's emergence as a great power. While the space program has economic and technical benefits that themselves contribute to China's reputation, the program's very existence boosts the country's standing in a way that supports its larger foreign policy objectives.

And as a matter of pride for the people, it is an important consideration for the regime. The space program is "promoting China's economic, scientific, and national defense capabilities as well as its national cohesiveness," says the head of the National People's Congress; space achievements "inspire greater patriotic passion, national pride and cohesion," says the head of the country's manned space program; it increases "China's international prestige and the cohesive power of the Chinese nation," says a leading Chinese scientist; when the first Chinese astronaut was launched, television advertisements called for "patriotic fervor and national cohesion" (emphases added). The Chinese regime clearly believes the space program helps to unify the country--not unlike the upcoming Beijing Olympics.

Space arms control treaties will fail – no verification and too many conflicting parties

Kueter, 7 - is president of the George C. Marshall Institute, a nonprofit think tank dediicated to science and technology in public policy (Jeff, CQ Congressional Testimony, 5/23, lexis)
Still, some have constructed an interpretation of the recent events that shifts the focus from discussing China's culpability to one that blames. the U.S. for forcing China's hand by interpreting U.S. policies as being intent on deploying weapons, characterizing U.S. actions as dangerous and provocative, condemning the U.S. refusal to enter- into international negotiations, and concluding that only a treaty can restrain the U.S.'s aggressive tendencies. Fortunately, all those claims are wrong. These demands that the U.S. preemptively and unilaterally disarm itself in space are reminiscent of old Cold War debates over nuclear weapons recycled for a contemporary issue. Efforts to ban weapons in space are unenforceable and compliance to its strictures virtually unverifiable. The ignominious record of enforcing and verifying treaties prohibiting activities on Earth is proof enough to give pause to any conversation about a treaty governing activities in space. The difficult experiences of the United States and the Soviets in negotiating space control offer useful lessons for those advocating a return to that course today. 'those negotiations collapsed, despite the participation of interested parties, because of the inability to reach agreement on basic definitional elements. The prospects for successful negotiations today, with substantially more nations involved and a much more complicated strategic environment in space, have to be considered remote.

China has no interest in space cooperation or arms control – it actively wants to challenge the U.S.

Tellis, 7 - Senior Associate at the Carnegie Endowment for International Peace (Ashley, Survival, Autumn, “China’s Military Space Strategy”, ingenta)

To assert in the face of this evidence that the Chinese civilian leadership could have been wholly unaware of the army’s anti-satellite weapons pro- gramme would be tantamount to claiming that the Chinese armed forces have been conducting a major military research and development effort – with grave international implications – without the authorisation of, and perhaps even in opposition to, the Standing Committee of the Politburo of the Chinese Communist Party. Such a contention would undercut much of what is known about party–military relations in China and would be difficult to uphold against a weaker alternative explanation, perhaps grounded in bureaucratic politics.17 And it would certainly be peculiar, given that the resource allocations asso- ciated with China’s diverse counterspace activities are considerable and that these initiatives have been part of the public record in the West, and hence knowable to the civilian leadership in Beijing, for at least a decade. Finally, and most importantly, the inference that the military might be pursuing a covert counterspace programme unauthorised by the civilian leadership is incredible precisely because the effort is consistent with the other sophisticated anti-access and battlespace-denial programmes that have been authorised and have been underway for several years.18 

The brute reality of these anti-access and battlespace-denial programmes undermines the notion advanced by other commentators that the Chinese anti- satellite test was, in Michael Krepon’s words, ‘a predictable – and unfortunate – response to U.S. space policies’.19 This explanation asserts that Beijing’s deci- sion to display its emerging counterspace capabilities owes less to blundering or malevolent internal bureaucratic politics and more to the long-standing American opposition toward negotiating a space arms-control regime. By declin-ing to negotiate an agreement governing the ‘peaceful’ uses of space, the United States may have compelled China’s leaders to conclude ‘that only a display of Beijing’s power to launch … an arms race would bring Washington to the table to hear their concerns’.20 In other words, the Chinese anti- satellite test was a cri de coeur designed to force a recalcitrant Washington to reverse the positions articulated in its National Space Policy and move with alacrity to arrest the creeping weaponisation of space.21 

Concerns about an arms race in space ought to be taken seriously, as a threat to both American and global security, but there is, unfortunately, no arms-control solution to this problem. China’s pursuit of counterspace capabilities is not driven fundamentally by a desire to protest American space policies, and those of the George W. Bush administration in particular, but is part of a considered strategy designed to counter the overall military capability of the United States, grounded in Beijing’s military weakness at a time when China considers war with the United States to be possible. The weapons China seeks to blunt through its emerging space-denial capability are not based in space: they are US naval and air forces that operate in China’s immediate or extended vicinity. What are in space are the sensory organs, which find and fix targets for these forces, and the nervous system, which connects the combatant elements and permits them to operate cohesively. These assets permit American forces to detect and identify different kinds of targets; exchange vast and diverse militarily relevant informa- tion and data streams; and contribute to the success of combat operations by providing everything from meteorological assessment, through navigation and guidance, to different platforms, weapon systems, and early warning and situ- ational awareness. 

There is simply no way to ban or control the use of space for such military purposes. Beijing’s diplomats, who repeatedly call for negotiations to assure the peaceful use of space, clearly understand this. And the Chinese military appreciates better than most that its best chance of countering the massive con-ventional superiority of the United States lies in an ability to attack the relatively vulnerable eyes, ears and voice of American power. The lure of undermining America’s warfighting strengths in this way prompts Beijing to systematically pursue a variety of counterspace programmes even as it persists in histrionic calls for the demilitarisation of space.22 China’s Janus-faced policy suggests it is driven less by bureaucratic accident or policy confusion than by a compelling and well-founded strategic judgement about how to counter the military supe-riority of its opponents, especially the United States. 

China is deterred by overall U.S. military strength – it sees a space war as the only possible path to victory and will use calls for cooperation to hide its military advantage

Tellis, 7 - Senior Associate at the Carnegie Endowment for International Peace (Ashley, Survival, Autumn, “China’s Military Space Strategy”, ingenta)

Since China is confronted by formidable American military superiority, any effort to defeat the United States through an orthodox force-on-force encounter, centred on simple attrition, is doomed to a sorry end. Ever since the dramatic demonstration of American prowess in Operation Desert Storm in 1991, Chinese strategists have struggled to find ways of overcoming US conventional might.31 Drawing on China’s indigenous military tradition, which emphasises stealth, deception and indirect approaches to warfare, and opportunities offered by emerging technologies, which enable effective asymmetric strategies focused on attacking an adversary’s weaknesses, the Chinese military has concentrated on developing a wide range of material and non-material capabilities that would make ‘defeating the superior with the inferior’ possible.32 After a decade of carefully assessing the sources of potency and frailty in American capabili- ties, Chinese planners concluded, in Michael Pillsbury’s apposite formulation, that ‘U.S. military forces, while dangerous at present, are vulnerable – and can be defeated by China with the right strategy’.33 

Among many complex and diverse lessons, Chinese analyses of US mili-tary operations in the Persian Gulf wars, Kosovo and Afghanistan have yielded one critical insight: the United States is inordinately dependent on its complex but exposed network of sophisticated command, control, commu- nications and computer-based intelligence, surveillance and reconnaissance systems operating synergistically in and through space.34 In other words, while American military power derives its disproportionate efficacy from its ability to leverage critical space assets, these very resources are simultane- ously a font of deep and abiding vulnerability. Chinese strategists concluded, therefore, that any effort to defeat the United States would require a riposte against its Achilles heel: its space-based capabilities and their organic ground installations.35 The ability to neutralise American space systems quickly would permit a weaker Chinese military to deter, delay, degrade or defeat the superior warfighting capabilities of the United States and ’level the playing field’ in a shooting war. As one Chinese military scholar described his coun- try’s calculus, 

An effective active defense against a formidable power in space may require China to have an asymmetric capability against the powerful United States. Some have wondered whether a defensive policy applied to space suggests that China’s possession of a robust reconnaissance, tracking, and monitoring space system would be sufficient for China to prevent an attack in space and would be in line with China’s ‘doctrinal’ position of ‘defensive’ capabilities. An effective active defense strategy would include the development of these systems but would also include anti-satellite capabilities and space attack weapon systems if necessary. In essence, China will follow the same principles for space militarization and space weapons as it did with nuclear weapons. That is, it will develop anti-satellite and space weapons capable of effectively taking out an enemy’s space system, in order to constitute a reliable and credible defense strategy.36 

Another analyst, Wang Hucheng, puts it more succinctly: American dependence on space constitutes ’the U.S. military’s ”soft ribs” and strategic weaknesses‘; consequently, ’for countries that can never win a war with the United States by using the method of tanks and planes, attacking the U.S. space system may be an irresistible and most tempting choice. Part of the reason is that the Pentagon is greatly dependent on space for [the success of] its military action.’37 

The implications are devastating for arms-control theorists who believe that Chinese counterspace investments are primarily bargaining chips aimed at cre-ating a peaceful space regime. In fact, they are the opposite. For China to give up its emerging counterspace capabilities, whether through unilateral abnegation or a negotiated arrangement, would be to condemn its armed forces to inevitable defeat in any encounter with American power. This would mean, among other things, risking the ’loss’ of Taiwan, with all the attendant consequences for the unity of China and the survival of the Communist leadership. Inability to successfully stave off American forward operat-ing forces in the western Pacific, assure the ability of Chinese nuclear forces to penetrate emerging US strategic defences; and sustain a buffer zone along its peripheries also implies the eventual demise of any hope of being able to defend its interests against the United States in the larger global context. Because these goals are so critical to China as a rising power, and are relatively conservative from Beijing’s point of view,China cannot be expected to trade away its counterspace capabilities for an arms-control regime that would further accentuate its competitors’ military advantages.38 

This is why arms-control advocates are wrong even when they’re right. Weaponisation of space would indeed be costly and especially dangerous to the United States, which relies most heavily on space for military superiority, eco- nomic growth and strategic stability. Space arms-control advocates are correct when they emphasise that advanced powers stand to gain disproportionately from a universal regime capable of protecting their space assets. Yet they are wrong when they believe such a regime is attainable and therefore ought to be pursued. Weaker but significant challengers such as China simply cannot permit the creation of a space sanctuary because of its consequences for their own interests. Even though a treaty protecting space assets would be beneficial collectively and particularly to Washington, its specific costs to Beijing in terms of national military strategy would be remarkably high. Not surprisingly, then, the Central Military Commission of the Chinese Communist Party has author- ised counterspace programmes remarkable for their comprehensiveness and diversity. 

Space agreements on space weapons fail – definitional disagreements, lack of verification and risks of destabilizing breakouts

Tellis, 7 - Senior Associate at the Carnegie Endowment for International Peace (Ashley, Survival, Autumn, “China’s Military Space Strategy”, ingenta)
Even if all sides invested in the endeavour, however, it is not at all clear that a meaningful space arms-control agreement could be consummated. As Cold War experience suggests, any global attempt to ban the development and deployment of space weapons is likely to fail, first and foremost, because of the elementary problem of defining what these artefacts actually are. If US–Soviet conversations are any indication, advanced powers like the United States are likely to affirm the position that space ‘weapons’ are those, and only those, which are built with destructive intent and deployed in space with the objec- tive of attacking other space objects or terrestrial targets.86 Weaker powers, in contrast, are likely to take the position that any space technology that has the capacity to support military operations ought to be treated and regulated as a space weapon, leading quickly to the reductio ad absurdum that communication satellites, intercontinental ballistic missiles, and space transportation systems, among others, ought to be considered ’space weapons’.87 Even if all such prob- lems of definition could be satisfactorily resolved, the challenge of verifying any space arms-control agreement involving China would be formidable and could result in an environment where the reciprocal fear of counterspace breakout led both Beijing and Washington to covertly engage in the destabilising actions they were publicly committed to abjure. As the former Under Secretary of State for Arms Control and International Security, Robert G. Joseph, argued in his remarks during the release of the Bush administration’s 2006 National Space Policy, ‘this is a case where no arms control is better than bad arms control’.88 

AT: Privatization CP

Federal procurement is vital to creating a positive regulatory climate for SPS and reducing risk to commercial investments

Nansen, 95 - led the Boeing team of engineers in the Satellite Power System Concept Development and Evaluation Program for the Department of Energy and NASA, and President Solar Space Industries (Ralph, Sun Power, http://www.nss.org/settlement/ssp/sunpower/sunpower14.html)

The plan described in the following pages is the one our company developed and is presently working on. It is based on an industry/government partnership with industry taking the leading role to develop the power plants. The important role for government will be to coordinate international agreements, support the development of high-technology multi-use infrastructure, and assume the risk of buying the first operational satellite.

Only government can establish international agreements on orbit slot assignments, frequency allocations, space debris cleanup, space traffic control, and licensing. And there is still the question of whether commercial investors will be willing to finance the development of a new reusable space transportation system for solar power satellites prior to proving the system is economical. It is also still desirable to have the government assume some of the development risk on the first unit and to be the focal point for international cooperation during the development phase, but most of the financing and control can be commercial.

Shown below is a 12-year achedule for commercial development of the satellite system [graph updated from original edition].

The primary focus of the early part of the program is to develop and validate the system on the ground with a small-scale engineering prototype. The ground test program brings together the solar cell technology currently being developed for terrestrial photovoltaics with the evolving technology of wireless power transmission.

The approach of using a ground-based prototype to do the major development testing has resulted in a dramatic reduction in the projected development cost and is one of the key elements making commercial development possible. The program consists of a small-scale terrestrial-based solar cell array (in the range of 50 to 250 kilowatts peak output) coupled to a phased-array wireless power transmitter, which would transmit the energy over a short distance (one to five kilometers) to a receiving antenna (rectenna), then feed the DC power output through an inverter/power controller into a commercial AC utility power grid.

Each element of the system will be designed to incorporate several different technology approaches to be tested in the complete end-to-end test installation. The installation will duplicate all aspects of the power generating systems for the solar power satellite concept except for the space environment and the range and size of the energy beam.

Testing for the space-oriented aspects of the concept is a logical mission for Space Station. The Space Station is a major piece of the infrastructure needed to develop solar power satellites and is currently being developed as a national investment. By focusing the research conducted on the Space Station to solve the problems of developing the space aspects of solar power satellites, NASA would still be able to accomplish their space research objectives with very little increase in cost. Most of the space research needed for the solar power satellites is also needed for any other space program. The economic benefits of using the Space Station for developing technology for solar power satellites will give it a clear mission that will more than justify the cost of its development.

The most expensive part of the program will be the development of a new reusable space transportation system. The need for a low-cost space transport is not unique to the solar power satellite program. NASA is currently working with industry on the early phases of a program to demonstrate a small-scale prototype of a new low-cost reusable system to replace the Space Shuttle. There are several space programs planned that would benefit from a new low-cost launch vehicle. One example is Teledesic’s plan to launch 840 satellites for telephone communication. However, none of the planned programs are large enough to justify the cost of a new system. What is unique about the solar power satellite program is that it is large enough to justify the development of a new low-cost system by itself. The potential space transportation market is huge. For example, if solar power satellites were only used to replace worn-out power plants the annual revenue for transporting them to space would be over $15 billion per year. This only addresses the US replacement market. If the total world market is considered, the space transportation revenues would be closer to $100 billion a year. It is certainly a large enough market to entice competitive commercial operations. To be successful, however, it is very important that the requirements for transporting the solar power satellite hardware be incorporated into its development.

The final part of the development plan is a full-size operational solar power satellite that proves the validity of all facets of the concept, including the most important—cost.

The question is, who pays for all of this? Funding can come from many sources, but the following is what I see happening.

The basic premise is an industry/government partnership. In this scenario the government establishes program offices in its major affected agencies: Department of Energy, NASA, Department of Commerce, Environmental Protection Agency, State Department, Department of Defense, and the Federal Communications Commission. These offices are formed to act as focal points within their area of responsibility and to coordinate international participation where applicable. Their funding responsibilities would be limited primarily to providing seed money for program planning and definition, multi-use technology development, conducting environmental impact testing, and funding space testing.

The primary source of funding for the ground test program should be supplied by the utility companies, either directly or through the Electric Power Research Institute (EPRI). However, the Department of Energy should also provide some of the funding with seed money to initiate the program. Industrial hardware manufacturers who will benefit from the enormous market being developed should also contribute. I estimate the total cost of this part of the program would be in the neighborhood of $50 million dollars over a three-year period.

Establishing the requirements for a low-cost space transportation system should be funded by NASA but developed by a commercial company outside the aerospace industry in order to avoid institutional bias and bureaucratic bungling. The question of who should fund the cost of developing the space transportation system is the toughest question to answer. By far the best answer is for it to be a purely commercial development. However, the problem lies in the fact that it needs to be developed in parallel with the development of the satellite and before the system has proven to be economical. As a result there is not the guaranteed market that is so essential to entice financial sources to commit the required risk capital—particularly since it is very expensive. There are some mitigating circumstances that may make it possible to obtain commercial financing. First of all, the ground test program will be complete and the confidence level in the solar power satellite system will be quite high for both cost and efficiency, therefore reducing the risk that it will not be cost competitive. Second, there are several other potential market requirements for low-cost space transportation that can justify developing a new system. As a result the overall risk may be acceptable for commercial development.

If commercial development is too much of a risk, there are other alternatives. One is for the government to guarantee paying for a minimum number of flights per year to support military and NASA launches. This would significantly reduce the risk for a developer and still save the government money. Another option is to have the government develop the system as a national resource. The best solution, however, will result from commercial development, rather than government.

In the past, launch vehicles have been developed by the aerospace industry for the government or to launch commercial satellites, but in either case the launch of the vehicles was usually supported by the company that designed and built them. This is not the approach that would be used for launching solar power satellites. The space transportation industry needs to adopt the pattern used by other transportation industries. In all cases the manufacturers of the vehicles, whether they are trucks, ships, airplanes, or railroad locomotives, sell their products to an operating company. The operating company then uses the vehicles to haul cargo or people.

A space transportation company, similar to an air-cargo airline, is the logical purchaser of new reusable space freighters. Financing could be handled in the same way an airline finances the purchase of their airplanes. The aerospace company that developed the spaceliner would face a situation similar to developing a new airplane. They would have to finance the development cost and sell the vehicles for a price that would allow them to recover their investment over a reasonable number of deliveries. The key issue is having a large enough market to recover all expenses and make a profit.

The situation is similar for the satellite, with some variations. Most of the technology development will have been accomplished by the ground test program with space testing supported by NASA on the Space Shuttle and Space Station. Testing on the Shuttle and Space Station should be funded as part of NASA’s basic budget. The key to financing the remainder of the satellite development is also the market. In this case the critical step is placing the order for the first operational satellite and a commitment that if it meets its cost and efficiency goals there will be more orders. A government-owned utility such as Bonneville Power Administration is the logical buyer of the first unit. Bonneville, with more than 20,000 megawatts of generating capacity and a large distribution system, is large enough to readily absorb the power from a 1,000 megawatt power plant. In addition, there are sites within their service area where the receiving antenna could be built. The cost will be repaid by the revenue generated by the satellite. The main reason a government utility should buy the first unit is so the government would accept the risk.

The price of the first unit would cover the cost of the satellite and a portion of the design and development cost. The developing contractors would be expected to recover the remainder of the development cost over the sale of some reasonable number of follow-on orders.

In a commercial development scenario there will be a single overall prime contractor who will manage the development of the satellite system. Supporting the prime contractor will be numerous companies from all over the world. It is very likely that many of these companies will be sharing in the financial risk of developing a new large system in a manner similar to the way commercial aircraft manufacturers share the risks with their major subcontractors when they develop a new airplane. The magnitude of the risk will likely be too large for a single company to undertake.

During all of this development cycle there would be major participation by both foreign governments and international companies. Individual hardware development can be done by companies that have experience in the design and development of similar systems. Several aerospace companies exist in the US, Europe, Asia, and Russia with experience building rocket-powered vehicles and airplanes. Some 

have extensive experience in building numerous large commercial transports as well.

In the case of the satellite hardware there are several worldwide companies that are manufacturing solar cells. The transmitter design is very similar in concept to the large phased-array radars manufactured by many companies.

The ground rectenna requires the experience of large construction companies rather than the aerospace industry. They would have to be familiar with the handling of electrical power and its processing, as well as capable of manufacturing the vast number of individual rectifying antenna elements.

Site surveying and selection for the ground receiver will be a major task requiring great tact. As discussed earlier it will require a good deal of persuasion to displace people who are located on potential sites without creating animosity. The task required for the development phase is to find one site for the initial full-size demonstration unit, but it cannot stop there. Sites must be identified and commitments made for their eventual development to make sure that follow-on units can be built. The most likely location for the initial unit is on one of the remote United States government-owned sites in the desert area of the Southwest or the Pacific Northwest.

One potential site outside of the United States is on the Baja Peninsula of Mexico. A few years ago as we drove from San Diego to Cabo San Lucas, on the tip of the Baja, we passed through a vast desert area. Between villages we came upon a perfect site located near the Pacific Ocean. It was flat as a table, stretching as far into the distance as I could see, with very little vegetation and no visible houses, people, or grazing stock. I envisioned a glass-encased rectenna in the form of row after row of greenhouses. Inside were farmers tending their crops. Energy would be flowing from space to turn this desert into a garden spot. Water to grow the food would come from the nearby Pacific. Ocean water, made pure and sweet by desalination plants using some of the electricity captured by the rectenna. Nearby a community, where today there is nothing, transformed by energy and water, bringing jobs and prosperity to a poor region.

The selection of a launch site for the space freighters will be another interesting challenge for the space transportation company. The site that comes to mind immediately is the Kennedy Space Center at Cape Canaveral. Nearly all of our civilian and commercial launches in the US have occurred there. It could be modified for launching the satellite hardware. However, it may not be the best location.

Since several launches a day would be required to transport all of the satellite hardware to space during the construction period, one of the problems with this site would be the noise. The problem would become worse as the years went by and greater numbers of satellites were built.

The ideal launch location for a space freighter transporting hardware to geosynchronous orbit is on the equator since geosynchronous orbit is directly over the equator. Since Kennedy Space Center in Florida is located at 28 degrees of latitude, any launch from that site starts with an orbit inclination of at least 28 degrees from the equator. It requires extra energy to make the orbit angle change to arrive at geosynchronous orbit, which has no inclination. If the launch is made from near the equator, the total amount of energy required is reduced.

One practical solution to these problems is to establish a launch base on a remote island near the equator. There are several candidates, such as Johnston or Jarvis Islands that are United States possessions in the Pacific Ocean. Another potential candidate is Clipperton, which belongs to France and is located off the west coast of Central America.

My favorite is Canton Atoll in the Phoenix Group of Kiribati in the South Pacific Ocean. It was once a tracking base for the US manned space flights and later a secret Air Force base for tracking ballistic missile tests in the Pacific. It was turned over to Kiribati in 1979 and is uninhabited except for a few people placed there by the Kiribati government as caretakers. It has all the requirements of an ideal launch base and is located within three degrees of the equator, with the nearest inhabited islands about 600 miles away. It is a desert atoll out of the hurricane belt, with consistently good weather and little rain. It has an existing runway in good condition that can easily be extended to a length of 15,000 feet. The protected lagoon has a dredged entrance and a turning basin 35 feet deep with ample room to expand. The atoll itself is large enough to be able to place the housing area a reasonable distance from the launch pads and runway. It could be a virtual paradise for people living and working there, with fabulous fishing and beautiful white sandy beaches.

I spent four months on Canton in 1991, and as I looked out across the lagoon each morning, I imagined I could hear the body-shaking roar of rocket engines coming to life mingled with the high-pitched whine of jet engines bringing the boosters home. There over the end of the runway were the orbiters as they swooped to earth, silent as ghosts, still shimmering from reentry heat. The lagoon was filled with cargo ships awaiting their turn at the loading dock, and lying offshore, moored in the lee of the island, a liquid hydrogen tanker discharging its load of fuel through the underwater line to storage tanks on shore.

Canton has known many pioneering activities in the past as a refueling base for Pan Am transpacific clippers in the early days of air travel, as a large military outpost in the second World War, and as a refueling base for DC-6s and Stratocruisers after the war. It was one of the space-watching outposts that tracked John Glenn’s historical orbit around the world. It could once again rise like a phoenix from abandonment to become the center of space-produced energy.

Construction of a remote launch base would add to the transportation cost of materials to the base, but the reduced cost of launching and isolating the noise problem would probably more than make up the difference. I would be first in line to lead the relocation of a work force to this tropical island paradise.

The final goal of the development program is the successful delivery of electric power from the first demonstration satellite into a commercial earth-based energy grid. From this demonstration it will be possible to project the cost of power from the follow-on production units.

In all likelihood, early tests would indicate a successful conclusion with a very high confidence level long before the demonstration unit was completed. The costs of the major elements, like space transportation and solar cells, would also have been proven before completion. It is quite likely that follow-on orders would be placed by utilities, even before the final demonstration.

Government procurement reduces financial risk to the commercial industry

NSSO, 7 (National Security Space Office, Report to the Director, “Space-Based Solar Power As an Opportunity for Strategic Security; Phase 0 Architecture Feasibility Study” October 10, 2007, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)
 
Incentives would help.  These could include loan guarantees, availability of balloon loans (where interest payments are deferred until the SBSP system is operational), transferable tax credits, subsidies similar to those already in existence for other alternative energy sources, energy pre- purchase agreements, and/or tax holidays on the sale of the power.   
The commercial sector needs to see profit potential within a reasonable time frame.   

Electric utilities understand the need for large amounts of capital for infrastructure development. This can be acceptable as long as the payback is large and for an extended period. The payback period and rate of returns must be attractive after the amortization of the infrastructure costs. Public/private partnerships are a possibility but may not be needed. As strictly commercial SBSP corporations develop the confidence in the technologies and in the business case, they would prefer to proceed without government intervention or partnership. Having the government as a guaranteed customer for the power would reduce the risk for a commercial SBSP enterprise and could help with the availability and terms of financings.  

Government action is required to negotiate transmission frequencies and orbital launch slots

OGW Nonprofit Foundation, 7 (“Clean Energy for Britain’s Future: A White Paper on Renewable Energy,” 4/15, 

http://www.thekyotosolution.com/WhitePaperonGreenEnergySolutions&SSP.doc)

The three key hurdles to a project such as this are cost, safety of radio wave transmission, and international implications. Let’s examine each individually.

First, cost effectiveness can only be achieved with large scale implementation. This can be broken down to the cost of space transportation and the establishment of a space based infrastructure. Acceptable space launch costs can be achieved by reusable heavy lift launch vehicles. At present the existing space transportation market is not large enough to justify the development cost of such a reusable heavy lift launch vehicle system. However, economies of scale and revenues from the sale of power could support such lift system development. This is without taking into consideration the numerous commercialization spin-offs that enhance profitability. 

Until recently the commercial investment community has been reluctant to invest in a long term project of this nature and magnitude. In addition, the conventional power generation industry is conservative.   The recent problems with the Iridium global satellite communication system have underscored the potential risks. It has been said of Iridium that: 

‘Its financial failure was largely due to insufficient demand for the service.’ 

In the decade since Iridium, much has been learned about how not to do things. Sufficient demand for power, as opposed to Iridium’s sole offering of communication services, is a given with Space Solar Power. This diminishes profit potential concerns.

Second, safe exposure level concerns are ameliorated by the fact that very large transmitting and receiving antennae would be deployed. This allows a low energy density transmission signal, well within worldwide emission standards. Birds and airplanes could fly through the transmission area in complete safety.

Third, there are international implications related to the allocation of orbits and transmission frequencies. These would both have to be negotiated. This speaks to the need for government support of any Space Solar Power project. 

U.S. leadership is vital to attracting private investment – the political commitment is a crucial signal

Moore, 2k  - MA in energy and resources from the University of California at Berkeley (Taylor, “Renewed Interest in Space Solar Power”, EPRI Journal, 3/22, factiva)

Criswell = director of the Institute for Space Systems Operations at the University of Houston.

David Criswell unabashedly favors a major U.S. and international commitment to develop solar power plants on the moon. "The lunar solar approach could be initiated at a fast pace within the current U.S. expenditures on civilian and defense space activities. Private funding would be attracted after power delivery to Earth at commercial levels, say tens of megawatts, has been demonstrated and the essential legal and political commitments have been made. The United States must lead the international community If the economic growth of developing nations can be accelerated by clean, low-cost electricity, then the world potentially can be a much more attractive place for everyone."

Government control for the initial satellite is vital to creating a market – it spurs privatization

David 1 (Leonard David, Senior Space Writer, “Bright Future for Solar Power Satellites” 9-17-2003, http://www.space.com/businesstechnology/technology/solar_power_sats_011017-2.html) // THK

<On the other hand, while the willingness of potential customers to adopt a new power technology like SSP is promising, flight testing the idea would help boost adoption of the in-space energy idea. Early on, supplying power from an SSP could gain greater acceptance as a supplement, rather than a substitute for, an existing power system on a spacecraft, Macauley and Davis note.
Macauley said that in future years the space-based power market could be really big in dollar terms. Still to be determined is where to place an SSP, or whether or not there's need for a constellation of SSP satellites.
"Given our estimate of the market, can SSP designers create an SSP that's financially attractive? We also realize that other technological innovation in spacecraft power is proceeding apace with SSP," Macauley said. "So SSP advocates need to 'look over their shoulders' to stay ahead of those innovations and to capitalize on those that are complementary with SSP," she said.
"The ownership and financing of SSP may be handled as a commercial venture," Macauley and Davis report, "perhaps in partnership with government during initial operation but then becoming a commercial wholesale cooperative."
Once an SSP is fully deployed, the private sector is likely to be a far more efficient operator of the power plug in space, the researchers said.>
***Disad Answers
AT: SSP causes weaponization
No weaponization risk

NSSO, 7 (National Security Space Office, Report to the Director, “Space-Based Solar Power As an Opportunity for Strategic Security; Phase 0 Architecture Feasibility Study” October 10, 2007, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)
          

FINDING:   The SBSP Study Group found that when people are first introduced to this subject, the key expressed concerns are centered around safety, possible weaponization of the beam, and vulnerability of the satellite, all of which must be addressed with education.  

• Because the microwave beams are constant and conversion efficiencies high, they can be beamed at densities substantially lower than that of sunlight and still deliver more energy per area of land usage than terrestrial solar energy. The peak density of the beam is likely to be significantly less than noon sunlight, and at the edge of the rectenna equivalent to the leakage allowed and accepted by hundreds of millions in their microwave ovens. This low energy density and choice of wavelength also means that biological effects are likely extremely small, comparable to the heating one might feel if sitting some distance from a campfire.    

• The physics of electromagnetic energy beaming is uncompromising, and economies of scale make the beam very unsuitable as a “secret” weapon. Concerns can be resolved through an inspection regime and better space situational awareness capabilities. The distance from the geostationary belt is so vast that beams diverge beyond the coherence and power concentration useful for a weapon. The beam can also be designed in such a manner that it requires a pilot signal even to concentrate to its very weak level. Without the pilot signal the microwave beam would certainly diffuse and can be designed with additional failsafe cut‐off mechanisms. The likelihood of the beam wandering over a city is extremely low, and even if occurring would be extremely anti‐climactic.    

The DOD won’t weaponize SSP – better options already exist

NSSO, 8 (National Space Security Office, Space-Based Solar Power Study Group, Ad Astra, “Strategic Importance” Spring 2008, pg. 28, http://www.nss.org/adastra/AdAstra-SBSP-2008.pdf)

When first confronted with the idea of gigawatts of coherent energy being beamed from a space-based solar power (SBSP) satellite, people immediately ask, “wouldn’t that make a powerful weapon?” Depending on their bias that could either be a good thing: developing a disruptive capability to enhance U.S. power, or a bad thing: prolif-erating weapons to space. But the NSSO is not interested in space- based solar power as a weapon. 

1. The DoD is not looking to SBSP for new armaments capabilities. Its motivation for study-ing SBSP is to identify sources of energy at a reasonable cost any-where in the world, to shorten the logistics lines and huge amount of infrastructure needed to support military combat operations, and to prevent conflicts over energy as current sources become increasingly costly. 
2. SBSP does not offer any capability as a weapon that does not already exist in much less-expensive options. For example, the nation already has working ICBMs with nuclear warheads should it choose to use them to destroy large enemy targets. 
3. SBSP is not suitable for attacking ground targets. The peak intensity of the microwave beam that reaches the ground is less than a quarter of noon-sunlight; a worker could safely walk in the center of the beam. The physics of microwave trans-mission and deliberate safe-design of the transmitting antenna act to prevent beam focusing above a pre-determined maximum inten-sity level. Additionally, by coupling the transmitting beam to a unique ground-based pilot signal, the beam can be designed to instantly diffuse should pilot signal lock ever be lost or disrupted. 
4. SBSP would not be a preci-sion weapon. Today’s militar-ies are looking for more precise and lower collateral-damage weapons. At several kilometers across, the beam from geostationary Earth orbit is just too wide to shoot indi- vidual targets—even if the intensity were sufficient to cause harm. 
5. SBSP is an anti-war capability. America can use the existing technical expertise in its military to catalyze an energy transformation that lessens the likelihood of conflict between great powers over energy scarcity, lessens the need to inter-vene in failed states which cannot afford required energy, helps the world climb from poverty to prevent the spawn of terrorism, and averts the potential costs and disaster responses from climate change. 
No risk of space militarization from SSP

Smith, 08 – Air Force Colonel, PhD student in the strategic studies program under Professor Colin Gray at the University of Reading in the UK, former Chief of Future Concepts for the National Security Space Office at the Pentagon, and the Director of the Space Solar Power Study  (M.V., Message board post in response to a post by “Hsdebater”, 7/12, 

http://spacesolarpower.wordpress.com/2008/04/09/ad-astra-special-report-space-based-solar-power/#comment-2680)

We also advocate for the business sector to develop and operate SBSP systems, not government(s). We much prefer the satellites to be ‘owned’ by international stock holders and investors. Plus we’d like to see each satellite broadcast power into several nations. This way an attack on an SBSP satellite will be an attack on all owners and customers and their nations. This will serve as a deterrent against attacks, backed up by military force to suppress the threat to SBSP satellites.

Another thing for you to think about: With SBSP satellites on orbit nations such as Iran and North Korea will not need nuclear power plants for their energy. Certainly safe, clean electrical power can be broadcast to them at a market price below all the R&D that goes into building their first-ever nuclear reactors.

Here’s a comment which is always controversial; space is already weaponized. There already exists in space and on the Earth the types of systems that we use every day for routine civil, commerical, and military space operations that can also be used as weapons to negate satellites. Everything for ramming one satellite into another or merely jamming satellite signals is already in place…it merely depends on how you use the systems we currently have. We’ve already witnessed a number of episodes of hostile satellite jamming and bandwidth piracy around the globe. Fortunately, most space faring states are highly motivated to use space peacefully. But if war between space faring nations breaks out here on Earth I believe it is highly likely that those nations will negate each other’s satellites–the alternative to negating uninhabited satellites may be the killing of more people on Earth. This places advocates of “space sanctuary” in a strange moral dilemma. Unfortunately, achieving orbit does not place activities in space beyond the realm of human affairs. It is really a matter of politics as usual, no matter where your assets lie; air, land, sea, or space. Preventing battles in space depends on preventing wars on Earth.

So, with this in mind, the way to protect space-based solar power satellites is to ensure that the outcome from attacking one of them is an unacceptable expansion of the war (militarily and/or legally) against the attacker. In other words, the consequence outweighs the benefit. Plus, if SBSP is part of a proper mix of safe, clean energy sources in use, the target value of such satellites drops.
SPS is safe

NOVA 1, (Space Studies Institute, “Solar Powered Satellites” http://chview.nova.org/station/sps.htm, 2001) // CCH

Solar-generated, DC power would be converted to microwaves and transmitted through space as electronically steerable microwave beams. Called "wireless power transmission" (WPT)), these beams would be captured by receivers (covering several square miles) in remote areas on Earth and converted back into DC power for terrestrial electrical grids. According to the SunSat Energy Council, a non profit organization affiliated with the United Nations, the beam would be so low in density that it wouldn't even feel warm if you happened to walk through it. 

SPS is safe

Prado 2, - physicist, former U.S. DOD space engineer and consultant multinational engineering and construction companies (Mark, “Environmental Effects of SPSs on Earth,” http://www.permanent.com/p-sps-ec.htm) // CCH

The SPS beam is basically a radio beam. When people hear the word "microwave", they think of a microwave oven. The SPS beam intensity does not need to have the power intensity anything near a microwave oven, and current designs have the intensity as hundreds of times less above the rectenna, indeed a power intensity about one-tenth that of sunlight. Also, a microwave oven is designed to operate at a frequency which is absorbed by water (which is why dry stuff doesn't heat up well in a microwave). The SPS will operate at a frequency designed to NOT be absorbed by water in the atmosphere, and to pass through clouds and rain. Microwave frequencies are harmlessly used in communications, using different microwave frequencies which avoid absorption by water in the atmosphere so that they travel a long distance. The SPS beam will use a frequency tuned for minimal absorption by the atmosphere, clouds and storms. The rectenna would be located over crops and perhaps cows, and can be safe -- the beam power intensity could be less than noontime sunlight (but for 24 hours and converted to electricity far more efficiently than sunlight). 

It’s not a death ray

Nansen, 95 - led the Boeing team of engineers in the Satellite Power System Concept Development and Evaluation Program for the Department of Energy and NASA, and President Solar Space Industries (Ralph, Sun Power,
http://www.nss.org/settlement/ssp/sunpower/sunpower06.html)

But what about the wireless energy beam? Is it a death ray that will cook us if something goes wrong and it wanders from the receiving antenna? No. Even though the radio frequency beam is the same kind of frequency as we use for cooking in our microwave ovens, the energy density (or the amount of energy in a given area) is much less than the energy density in our microwave ovens (because our ovens are designed to contain the energy and concentrate it within the oven cavity). In fact, the wireless energy beam’s maximum energy density would be less than ten times the allowed leakage from the door of a microwave oven. At that level, which would be a maximum of 50 milliwatts per square centimeter, a person would just feel some warmth if he or she was standing in the center of the beam on top of the rectenna (not a very likely event). That much energy is less than half of the energy found in bright sunlight at high noon on a Florida beach, except that it is in the form of high-frequency radio waves, or microwaves. The only definitely known reaction of living tissue to microwaves is heating.

SPS lacks the capability to directly harm anyone

Pop, 2k – PhD Student, University of Glasgow Law School (Virgiliu, “SECURITY IMPLICATIONS OF NON-TERRESTRIAL RESOURCE EXPLOITATION”, http://www.geocities.com/virgiliu_pop/publications/security.pdf)
Regarding their use as means of causing lethal diseases, it is unlikely that SPSs would become instruments of mass destruction; the small power density of the microwave beam (about ¼ the power density of sunlight) means that, “as a weapon, the SSP is less effective than a squirt gun”19. Foldes agrees, considering that the “[c]apability of SPS to cause radiation damage on the ground is small”20. Moss believes that a SPS “would not violate the dictates of Article 4 as the SPS is not a weapon. The alignment of the microwave beam would always be under positive control from the receiving station and could be quickly shut off should it stray from the precise path of the rectennas. Furthermore, and most importantly, contact with the microwave energy is not lethal. It has no thermal “zapping” qualities like a laser, nor is it ionising like X-ray radiation”21. 

Rako is an unqualified internet nutcase

“James”, 08 – comment on Rako’s article – on the one hand – comments are unqualified – on the other hand – this comment appropriately summarizes the lunacy of the Rako article that isolated Rako cards won’t convey (“Solar power in space, a really stupid idea,” 7/25, http://www.edn.com/blog/1700000170/post/1830030583.html)

This is perhaps one of the most maddeningly confused articles that I''ve read on the topic of space solar power. Leaving aside that the clear majority of the article is dedicated to the author spouting his quirky political philosophy, which seems to be a mixture of paranoia and ill-digested libertarianism that is far too common amongst many techies these days, the author''s technical points are themselves contradictory. The entire "death-ray from space" notion is even goofier than the idea of developing civilian power. We already have the capability of putting megatons of explosive power wherever we want it, with astonishing speed. It''s hard to imagine some fanciful death ray giving us more destructive power. Well, you might say, a death ray from space would offer some high level of specific precision that a nuclear warhead wouldn''t. I''m not sure that reducing collateral damage is a bad thing, but even it were the author has assured us that such precision is somehow pie-in-the-sky lunacy when it comes to directing power to the Earth for civilian purposes, where he seems to insist beaming power to a 4km spot from 24K miles up is just beyond us. The author insists that the manned space program is just a cover for a sinister military purpose, fantastically claiming that there is "no sensible scientific reason to put people in space" and goes on to insist that the International Space Station is a prototype AWACS and space solar power is a prototype AC-130. The real question is why the author thinks you need people manning this kind of stuff for a military purpose. With the increasing movement towards unmanned platforms I''m not sure why the author thinks there is some military necessity in space warriors floating around up there.

AT: SSP causes international backlash

U.S. space militarization won’t be perceived as an aggressive attempt to overthrow the world – instead its maintaining the current order

Dolman, 6—Professor of Comparative Military Studies at the US Air  Force’s School of Advanced Air and Space Studies (Everett C., “Toward a U.S. Grand Strategy in Space,” Washington Roundtable on Science and Public Policy, George C. Marshall Institute, 3-10-06, http://www.marshall.org/pdf/materials/408.pdf)

Space-enabled force application for the United States, in the sense of going in and getting the job done, was amply demonstrated in Operation Iraqi Freedom.  The conven-tional part of that war was a spectacular success.  The occupation has been equivocal, to say the least.  Now we could imagine, say, that for the price of what we are talking about for space weapons, we could get another five heavy divisions, three more carrier battle groups, and/or fund all of the weapons systems that the Air Force might want.  Fine.  What is more threatening to foreign states: the ability of the United States to apply a lim- ited amount of violence in a very precise way anywhere on the globe at almost any time, or five more heavy divisions, three more carrier battle groups, or whatever, giving the United States the capacity to occupy and control foreign states physically?  I submit to you that space weaponization and military space is not an attempt by the United States to be- come an imperial power around the world, but to extend its current period of hegemony into the foreseeable future.  This is the point that I was sidetracked on.  I will plot an ex- ample: say ten or fifteen years from now, China sees taking space as a way of guarantee-ing its sovereignty and giving it advantages in the Taiwan straits or any place else it deems in its security interest.  Seizing low-earth orbit would thus be an attempt to overthrow the existing international order (not continue it), and the United States would have to oppose such actions.  On the other hand, the United States militarizing space aggressively, at least through an aggressive doctrine of space supremacy, would not be an attempt to over- throw the extant global system, but to extend it and it may not – it probably would not – be directly challenged in its efforts. 

U.S. public diplomacy solves the backlash – space control REDUCES forward deployments

Dolman, 6—Professor of Comparative Military Studies at the US Air  Force’s School of Advanced Air and Space Studies (Everett C., “Toward a U.S. Grand Strategy in Space,” Washington Roundtable on Science and Public Policy, George C. Marshall Institute, 3-10-06, http://www.marshall.org/pdf/materials/408.pdf)

Dolman: Well, that is why we have the debate: to get the awareness of the issue out there.  One of the problems we have is that every single one of our heritage systems that were developed in the Cold War and that performed so well as enlistees in these later con-flicts, are old and have to be replaced.  We are recapitalizing the entire space force at one time; everything we do from communications, navigation, it is all being done now.  That is something that we keep pushing off, as we are finding other priorities for the budget stemming from 9/11 and the global war on terror.  Until we can make the case that space is essential for those, too, the global war on terror is going to be hard to pull to the back burner.  But it is a debate that is going to be growing and continuing, one that will give us the national will to act.  It is not there right now; it certainly is not—but it is needed.  The debate might give us a national understanding that space weaponization should not be done.  It has to go one way or the other, and if the latter we have to come up with a strategy for how to continue and go on with this American hegemony without weaponizing space or without military space or without making these tremendous ad- vances in space.  What I think is important is that we make the decision where we are go-ing, then if we decide not to emphasize space and go more with conventional capabilities, we do so resolutely.  But I believe this would be the wrong.  What is really frightening to the world is to hear the clamoring for another hundred or hundred and fifty thousand troops in Iraq, in order to pacify, occupy, and control that state on the ground directly. And I think with a good information campaign, not only domestically but internationally, the notion that going to a space-heavy military capability reduce America’s ability to in- vade and control the ground level, acceptance of a U.S. domination in space will be forth- coming.  And space will help in the global war on terror, in such things as traditional po-lice efforts.  If terrorism is more akin to organized crime – and I think it might be – then you fight it with the kind of tools of surveillance that you would use in police work- monitoring and surveillance, etc..  It is a very tough question.  But right now there is no national will, I think, for the kinds of money that need to spend to go into this area.  But I think there could be if the understanding were there.   

The positive balance of U.S. leadership blunts any negative perception associated with space militarization

Lambakis, 01 – senior defense analyst at the National Institute for Public Policy (Steven, Policy Review, March/April, “Space Weapons: Refuting the Critics”, http://www.hoover.org/publications/policyreview/3479337.html)

It is further assumed that deploying arms not possessed by other states in regions unexploited by other states would put the United States in a position to coerce, even terrify, other nations. One must note, however, that Washington already has the power to tyrannize and bully with its current arsenal — but it does not. The United States deploys unparalleled — even "uncustomary" — nuclear and conventional military forces and engages in peace and combat missions on a global basis. Yet the face of overwhelming American military might neither alarms allies nor incites aggression. The U.S. retreat from several forward bases and its positive global leadership, moreover, belie suspicions that, in this unipolar world, Washington harbors imperialist ambitions.

Recent criticisms surrounding the MIRACL test and the U.S. National Missile Defense program were well orchestrated and vociferous, but numerically shallow when put up against the larger body of international opinion. In fact, voices will inevitably rise, from all corners of the globe, to condemn U.S. military decisions and actions. Political assault is the price the United States pays for having global interests and power. There will always be attempts by foreign leaders and vocal minorities to influence U.S. procurement decisions through arms control and public condemnation. It costs little, and the potential gains are great.

Would a vigorous military space program alienate foreign governments to the point at which Washington could never again assemble a coalition similar to the one that defeated Saddam Hussein in 1991? This is doubtful. Leading up to the onset of war, the Iraqi leader’s actions, not President Bush’s initiatives, dominated foreign policy discussions abroad. Indeed, many Arab countries joined the coalition, despite America’s stout support for the much-hated Israel. Any significant anti-American rhetoric was quickly overshadowed by the singular goal of turning back naked aggression.

Similar international support may be expected in the future, even if the United States were to deploy space-based interceptors to slap down ballistic missiles aimed at New York or Los Angeles or antisatellite weapons to blind prying eyes in times of crisis or conflict. When the stakes are high and the United States must act militarily in self-defense or to protect its interests, allies and friends are likely to judge U.S. activities in space to affect politico-strategic conditions on Earth appropriately and in context.

SPS defense systems won’t violate international law

Pop, 2k – PhD Student, University of Glasgow Law School (Virgiliu, “SECURITY IMPLICATIONS OF NON-TERRESTRIAL RESOURCE EXPLOITATION”, http://www.geocities.com/virgiliu_pop/publications/security.pdf)
Indeed, they are not more vulnerable than other ground-based facilities; nuclear plants can as well be attacked or sabotaged.  At ground level, self-defence systems are easy to implement; Foldes believes that SPS self defence is in principle “no more difficult than the defence of a similar complexity power plant on the ground”43. As the UN Charter is applicable in outer space and it legitimates self defence (Art. 51), the provision of a self defence system for a SPS would in theory not be illegal, as long as the arms installed on the SPS do not contravene to the arms controls treaties in force. It is however difficult to imagine a defence system strong enough to counter an attack and weakenough not to be considered an ABM system. In the same time, Dembling and Smith are concerned with the establishment of “keep-out zones” in the vicinity of the SPS by “proximity rules”, precedents in this direction existing  “in the form of offshore territorial limits claimed by various nations”44. An even better analogy with the law of the sea could be made with the provisions of the Montego Bay Convention of10 December 1982 (United Nations Convention on the Law of the Sea), that allows for the establishment of “reasonable safety zones” of about 500 metres around artificial islands, installations and structures in the exclusive economic zone “in which it may take appropriate measures to ensure the safety” both of their and of navigation (Art. 60.4). All ships are complied to respect these safety zones (Art. 60.6.). Safety zones may be also established around scientific research installations (Art. 260). The right of hot pursuit is of applicability in the safety zones established in the EEZ and Continental Shelf (Art. 111.2.). In the same time, safety zones are to be established around the installations used for carrying out activities in the Area45 (Art. 147.2.c.). 

Soft power overcomes international obstacles 
NSSO, 7 (National Security Space Office, Report to the Director, “Space-Based Solar Power As an Opportunity for Strategic Security; Phase 0 Architecture Feasibility Study” October 10, 2007, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf)
FINDING:  The SBSP Study Group found that no outright policy or legal showstoppers exist to prevent the development of SBSP. Full‐scale SBSP, however, will require a permissive international regime, and construction of this new regime is in every way a challenge nearly equal to the construction of the satellite itself.  

The interim review did not uncover any hard show‐stoppers in the international legal or regulatory regime. Many nations are actively studying Space‐Based Solar Power. Canada, the UK, France, the European Space Agency, Japan, Russia, India, and China, as well as several equatorial nations have all expressed past or present interest in SBSP. International conferences such as the United Nations‐connected UNISPACE III are continually held on the subject and there is even a UN‐affiliated non‐governmental organization, the Sunsat Energy Council, that is dedicated to promoting the study and development of SBSP. The International Union of Radio Science (URSI) has published at least one document supporting the concept, and a study of the subject by the International Telecommunications Union (ITU) is presently ongoing.    

There seems to be significant global interest in promoting the peaceful use of space, sustainable development, and carbon neutral energy sources, indicating that perhaps an open avenue exists for the United States to exercise “soft power” via the development of SBSP. That there are no show‐stoppers should in no way imply that an adequate or supportive regime is in place. Such a regime must address liability, indemnity, licensing, tech transfer, frequency allocations, orbital slot assignment, assembly and parking orbits, and transit corridors. These will likely involve significant increases in Space Situational Awareness, data‐sharing, Space Traffic Control, and might include some significant similarities to the International Civil Aviation Organization’s (ICAO) role for facilitating safe international air travel. Very likely the construction of a truly adequate regime will take as long as the satellite technology development itself, and so consideration must be given to beginning work on the construction of such a framework immediately.  

o Recommendation: The complexity of negotiating any type of international legal and policy agreements necessary for the development of SBSP will require significant amounts of time (5 – 10 years). The SBSP Study Group recommends that the policy and legal framework development should begin simultaneously with any science and technology development efforts to ensure that intangible issues do not delay employment of technology solutions.  

AT: Space militarization bad

12 nations are racing to militarize space now – including the development of anti-satellite weapons 

Myers, 8 (Steven, International Herald Tribune, “Is an arms race in space a given?; U.S. not backing down from quest to defend orbiting interests,” 3-11-08, Lexis)

Is war in space inevitable? The idea of such a war has been around since Sputnik, but for most of the Cold War it remained safely within the realm of science fiction and the carefully proscribed U.S.-Soviet arms race. But a dozen countries now can reach space with satellites - and, therefore, with weapons. China strutted its stuff in January 2007 by shooting down one of its own weather satellites 530 miles above the planet. 

''The first era of the space age was one of experimentation and discovery,'' a congressional commission reported just before Bush took office in 2001. ''We are now on the threshold of a new era of the space age, devoted to mastering operations in space.'' One of the authors of that report was Bush's first defense secretary, Donald Rumsfeld, and the policy it recommended became a tenet of U.S. policy: The United States should develop ''new military capabilities for operation to, from, in and through space.'' 

Technology, too, has become an enemy of peace in space. Twenty-five years ago, President Ronald Reagan's Strategic Defense Initiative was considered so fantastical by its critics that it was known as ''Star Wars.'' But the programs Reagan began were the ancestors of the weaponry that brought down the American satellite. 

The Chinese strike, and now the Pentagon's, have given ammunition to both sides of the debate over war in orbit. 

Arms-control advocates say the bull's-eyes underscore the need to expand the Outer Space Treaty of 1967, which the United States and 90 other countries have ratified. It bans the use of nuclear and other weapons of mass destruction in orbit or on the moon. 

Space, in this view, should remain a place for exploration and research, not the destructive side of humanity. The grim potential of the latter was hinted at by the vast field of debris that China's test left, posing a threat to any passing satellite or spaceship. The Pentagon said its own shot, at a lower altitude, would not have the same effect - the debris would fall to earth and burn up. 

The risk posed by space junk was the main reason the United States and Soviet Union abandoned antisatellite tests in the 1980s. Michael Krepon, who has written on the militarization of space, said the Chinese test broke an unofficial moratorium that had lasted since then. And he expressed disappointment that the Pentagon's strike had damaged support for a ban, which the Chinese say they want in spite of their 2007 test. 

''The truth of the matter is it doesn't take too many satellite hits to create a big mess in low earth orbit,'' he said. 

The White House, on the other hand, opposes a treaty proscribing space weaponry; Bush's press secretary, Dana Perino, says it would be unenforceable, noting that even a benign object put in orbit could become a weapon if it rammed another satellite. 

A new American president could reverse that attitude, but he or she would have to go up against the generals and admirals, contractors, lawmakers and others who strongly support the goal of keeping U.S. superiority in space.
The reason they cite is that the United States depends more than any other country on space for its national security. 

And so, research continues on how to protect U.S. satellites and deny the wartime use of satellites to potential enemies - including work on lasers and whiz-bang stuff like cylinders of hardened material that could be hurled from space to targets on the ground. ''Rods from God,'' those are called. For now, such weapons remain untested and, by all accounts, impractical because the cost of putting a weapon in orbit is huge. ''It is much easier to hold a target at risk from the land or sea than from space,'' said Elliot Pulham, who heads the Space Foundation, a nonprofit group in Colorado Springs. 

Other countries will recognize U.S. space control is in their interest – as it upholds the global economic order and they directly benefit

Dolman, 5—Professor of Comparative Military Studies at the US Air  Force’s School of Advanced Air and Space Studies
(Everett C., “U.S. Military Transformation and Weapons in Space,” 9-14-05, http://www.e-parl.net/pages/space_hearing_images/ConfPaper%20Dolman%20US%20Military%20Transform%20&%20Space.pdf)

This rationality does not dispute the fact that US deployment of weapons in outer space would represent the addition of a potent new military capacity, one that would assist in extending the current period of American hegemony well into the future. This would clearly be threatening, and America must expect severe condemnation and increased competition in peripheral areas. But such an outcome is less threatening than any other state doing so. 

Placement of weapons in space by the United States would be perceived correctly as an attempt at continuing American hegemony. Although there is obvious opposition to the current international balance of power, the status quo, there is also a sense that it is at least tolerable to the majority of states. A continuation of it is thus minimally acceptable, even to states working towards its demise. So long as the US does not employ its power arbitrarily, the situation would be bearable initially and grudgingly accepted over time. 

On the other hand, an attempt by any other state to dominate space would be part of an effort to break the land-sea-air dominance of the United States in preparation for a new international order, with the weaponizing state at the top. The action would be a challenge to the status quo, not a perpetuation of it. Such an event would be disconcerting to nations that accept the current international order (including the venerable institutions of trade, finance, and law that operate within it) and intolerable to the US. As leader of the current system, the US could do no less than engage in a perhaps ruinous space arms race, save graciously decide to step aside. 

Space control increases deterrence and makes diplomatic solutions to crises more likely than escalation

Lambakis, 02 – senior defense analyst at the National Institute for Public Policy  (Steven, “Future Security in Space: Commercial, Military, and Arms Control Trade-Offs,” Occasional Paper No. 10, ed: Moltz, http://cns.miis.edu/pubs/opapers/op10/op10.pdf)

There are sound political and strategic justifications for looking to space.  First, a weapon that exploits Earth’s orbit may increase the number of foreign policy and military options available to our leaders and commanders.  More options mean that a leader may not be forced to take a more destructive or weaker course of action, that he has choices on how his country should act in a dynamic, complex, and often dangerous world.  Effective military options, in other words, can work to improve deterrence and stability and help leaders deal more intelligently, even more diplomatically, with surprises. 

Second, enhanced military power in the hands of states that uphold the rule of international law can work to improve peace and stability in the world.  Treaties dealing with the space environment are written to establish stability and order on the space frontier.  And this is good.  Washington has never considered space to be a domain of anarchy.  Indeed, it is in the U.S. interest to develop proper laws and exercise force in a restrained and responsible manner to prevent space from devolving into a lawless, disorderly realm.   

Don’t listen to arms control hippies who would prefer that we all spoke Russian or Chinese – the only country that will be restrained by a piece of paper is the U.S.

Kueter, 07 - is president of the George C. Marshall Institute, a nonprofit think tank dediicated to science and technology in public policy (Jeff, New Atlantis, “China's Space Ambitions -- And Ours,” Spring, lexis)

Setting aside such semantic quibbling, the real challenge now facing the United States is how best to deter, deny, and dissuade the Chinese, and other emerging space powers, from hostile actions in space. One approach would involve diplomacy and international discussions. For some time, arms-control advocates have been pushing for agreements to ban weapons in space. More recently, in light of the changed circumstances brought on by China's tests, the focus has shifted to securing "codes of conduct" and devising "rules of the road" to regulate how nation-states behave in space. Sympathetically interpreting China's recent tests as an understandable reaction to U.S. policies, arms-control advocates have characterized American actions in space as dangerous and provocative, and have condemned the United States for refusing to enter into international negotiations. Only a treaty, they argue, can restrain the Americans' aggressive tendencies. As one arms-control advocate told the Washington Post, the Chinese were responding to U.S. space policies and sending a signal to the Pentagon: "We can play this game, too, and we can play it dirtier than you." Representative Edward Markey, a Democrat from Massachusetts, told the Post that the United States must initiate "an international agreement to ban the development, testing, and deployment of space weapons and anti-satellite systems." This attitude--blaming America for other countries' actions and demanding that the United States preemptively disarm itself--is reminiscent of the old Cold War debates over nuclear weapons.

Also strikingly familiar to students of the Cold War is Beijing's hypocritical hand-wringing over the specter of an arms race in, and the weaponization of, outer space. As Michael Pillsbury has pointed out, "While China has publicly assumed a leadership position in international activities to ban space weapons, there is an active group within China not only advocating the weaponization of space but also putting forth specific proposals for implementation of a Chinese space-based weapons program." Even while the PLA was successfully executing at least two anti-satellite tests, the Chinese diplomatic corps was raging against the supposed weaponization of space by the United States. At a U.N. conference on space in 2006, a Chinese Foreign Ministry official, Tang Guoqiang, complained about actions in space that could "cause serious consequences":

"The policy of a certain country [i.e., the United States] to test, deploy and use weapons and weapon systems in outer space [is] disconcerting. Outer space is the common heritage of mankind and [the] weaponization of outer space is bound to trigger off [an] arms race in outer space, thus rendering outer space a new arena for military confrontation."

Even after the January 2007 ASAT test, a Chinese Foreign Ministry official insisted that countries "opposed to the weaponization of space" should "join hands to realize this goal."

Existing treaties allow actions to protect and defend national interests in space. Article IV of the Outer Space Treaty forbids signatories (including the United States and China) from placing nuclear or other weapons of mass destruction in orbit or on the Moon, and prohibits the testing of weapons, conduct of maneuvers, or construction of fortifications on the Moon and other celestial bodies. Since October 1967, when the treaty went into force, nearly every U.S. president has interpreted its requirements in such a way as to explicitly allow the development, operation, and maintenance of the space-control capabilities needed to ensure freedom of action in space and to deny such freedom of action to adversaries. During successive administrations of both political parties, the National Security Council has interpreted the treaty as not barring the deployment of space-based missile defenses or other systems to perform space-control missions.
Work to draft new treaties continues apace. China and Russia have been spearheading international efforts to construct a framework to govern space. The Prevention of an Arms Race in Outer Space (PAROS) process at the U.N. Conference on Disarmament calls for formal negotiations to prohibit the placement of weapons in orbit or on celestial bodies. But whatever shreds of credibility this international process had were destroyed by the recent Chinese tests.

Another diplomatic tack contemplated by those opposed to "weaponizing space" is the adoption of multilateral codes of conduct. To a certain extent, such norms will develop organically on their own, as the growing interdependence between economic and security interests forces government and commercial satellite operators to cooperate, and as Washington increasingly coordinates its space activities with military and civil space authorities in allied and friendly nations. Over time, new norms for shared space situational awareness, debris mitigation, and orbital traffic management may emerge among responsible space-faring nations.
But such norms make no sense if the parties have not first built up trust. And if such norms are externally imposed, they will be nothing more than unverifiable arms control agreements in camouflage. Absent the ability to ascertain or enforce compliance, a code-of-conduct rule regime will be weak and, more likely than not, ineffectual. A rules system for space between potential adversaries that relies on voluntary compliance and lacks viable punitive measures will be a hollow one. (Nor, for that matter, would an international treaty "banning" anti-satellite testing be enforceable or verifiable; the ignominious record of enforcing and verifying treaties prohibiting activities on Earth should be proof enough of that.)

The chief failing of the diplomatic approach to dealing with the new reality of space weapons is that it is blind to the reason a potential adversary like China would seek access to space in the first place--namely, the desire to be able to inflict a crippling blow against U.S. military and economic might by decapitating its surveillance and communications abilities. Those pushing for a new treaty or a code of conduct have yet to explain why China would abandon capabilities that threaten the "soft underbelly" of American military power. The Chinese regime clearly aspires to develop such capabilities; there is little reason to believe it would negotiate them away. The United States should resist calls for such futile diplomatic efforts.

U.S. control of low earth orbit decreases the risk of a space war and establishes global economic benefits for the safe use of space

Dolman, 5—Professor of Comparative Military Studies at the US Air  Force’s School of Advanced Air and Space Studies
(Everett C., “U.S. Military Transformation and Weapons in Space,” 9-14-05, http://www.e-parl.net/pages/space_hearing_images/ConfPaper%20Dolman%20US%20Military%20Transform%20&%20Space.pdf)

Seizing the initiative and securing low-Earth orbit now, while the US is unchallenged in space, would do much to stabilize the international system and prevent an arms race is space. From low-Earth orbit (LEO), the enhanced ability to deny any attempt by another nation to place military assets in space, or to readily engage and destroy terrestrial ASAT capacity, makes the possibility of large scale space war and or military space races less likely, not more. Why would a state expend the effort to compete in space with a superpower that has the extraordinary advantage of holding securely the highest ground at the top of the gravity well? So long as the controlling state demonstrates a capacity and a will to use force to defend its position, in effect expending a small amount of violence as needed to prevent a greater conflagration in the future, the likelihood of a future war in space is remote. 
Moreover, if the US were willing to deploy and use a military space force that maintained effective control of space, and did so in a way that was perceived as tough, non-arbitrary, and efficient, such an action would serve to discourage competing states from fielding opposing systems. Should the US use its advantage to police the heavens (assuming the entire cost on its own), and allow unhindered peaceful use of space by any and all nations for economic and scientific development, over time its control of LEO could be viewed as a global asset and a public good. Much in the manner that the British maintained control of the high seas, enforcing international norms of innocent passage and property rights , the US could prepare outer space for a long-overdue burst of economic expansion. 

US space militarization is key to solve for global space militarization resulting in extinction.

Pinkerton, 8 – Fox News political contributor (James P, “Arms Races are Terrible, But Losing Such a Race is Worse—Another Winning Issue for John McCain?” 6/30/08, http://foxforum.blogs.foxnews.com/2008/06/30/arms-races-are-terrible-but-losing-such-a-race-is-worse%E2%80%94another-winning-issue-for-john-mccain/, AG)

“China, India hasten arms race in space/U.S. dominance challenged” – that was the headline in The Washington Times last week. It should have been bannered everywhere.

Reporter David R. Sands detailed the military space race between India and China: “India, which has an extensive civilian space satellite program, must ‘optimize space applications for military purposes,’ army Chief of Staff Gen. Deepak Kapoor said at a defense conference in New Delhi. ‘The Chinese space program is expanding at an exponentially rapid pace in both offensive and defensive content.’” Those two Asian giants have fought wars against each other before—of course they understand the important of military space.
In addition, Japan and France are accelerating their own ambitious and barely concealed “milspace” programs.

So what is the U.S. doing? Obviously not enough. Missile defense is inching forward, although liberal Democrats make no secret that they would like to roll back even that modicum of progress toward a defensive shield for us and our allies. Meanwhile, of course, missile offense, from the likes of Iran and maybe even Venezuela, is moving forward. If present trends continue, the day will come when a dozen different countries can easily target American cities. Should that be an issue in the 2008 presidential election? I think so. And space-based defense will surely be a big issue in the elections thereafter.
And in the meantime, at the high-frontier level, America is under threat. The Pentagon takes the issue of space war seriously, even if political correctness—you know, the ideology says that it’s OK to lose a war, so long as The New York Times praises you—prevents the brass from speaking openly about all that’s going on up there, beyond the wild blue yonder.

Americans must understand that space, with humans in it, is ultimately no different from earth, with humans in it. That is, every virtue, and every evil, that is evident here will be evident there. If there have been, and will be, arms races on earth, then there have been, and will be, arms races in space.

And the same with wars. Yes, war is terrible, but losing a war is worse. Once again, what’s true for the earth is also true for space.

Meanwhile, Chinese have demonstrated that they have military intentions in space. Beijing’s deliberate shoot-down of one of its own aging weather satellites in 2007 was a test of China’s military capacity—and China passed, bigtime.

But some experts seem to think that America can’t win such a war. The Times’ Sands cites two:

Nancy Gallagher and John D. Steinbruner, researchers at the University of Maryland’s Center for International Studies, argue in a study that the Pentagon cannot hope to dominate space through technological and material superiority.

The United States will not be able to “outspend and out-innovate all potential rivals in space,” the two argue in a “white paper” just published by the American Academy of Arts and Sciences.

Here’s a question: Why can’t we? Why can’t we plan to win? Obviously the US should have allies in space defense, just like every other kind of defense, but we should always be preparing to win, not lose.

Space weaponization by the U.S. increases overall stability – wars don’t start because of arms races, they start because of the character of government – and a strong U.S. can deter conflict

Lambakis, 01 – senior defense analyst at the National Institute for Public Policy (Steven, Policy Review, March/April, “Space Weapons: Refuting the Critics”, http://www.hoover.org/publications/policyreview/3479337.html)

The case against deploying weapons in space rests on a number of assumptions, often unstated. A careful look at the validity of these assumptions reveals serious problems — in many cases undermining the conclusions the critics draw.

One such assumption is that military developments over the past 50 years have created a security environment in which certain tactical events or localized crises run an unacceptably high risk of triggering a general, possibly even nuclear, war. We are therefore more secure when we do nothing to upset the global military balance, especially in space — where we station key stabilizing assets.

Yet we have little experience in reality to ground this freely wielded and rather academic assumption. By definition, anything that causes instability in armed relationships is to be avoided. But would "shots" in space, any more than shots on the ground, be that cause?

When we look at what incites war, history instructs us that what matter most are the character and motivation of the states involved, along with the general balance of power (i.e., are we in the world of 1914, 1945, or 2001?). Fluctuations in national arsenals, be they based on earth or in space, do not determine, but rather more accurately are a reflection of, the course of politics among nations. In other words, it matters not so much that there are nuclear weapons, but rather whether Saddam Hussein or Tony Blair controls them and in what security context. The same may be said for space weapons.

The sway of major powers historically has regulated world stability. It follows that influential countries that support the rule of law and the right of all states to use orbits for nonaggressive purposes would help ensure stability in the age of satellites. The world is not more stable, in other words, if countries like the United States, a standard-bearer for such ideas, "do nothing." Washington’s deterrence and engagement strategies would assume new dimensions with the added influence of space weapons, the presence of which could help bolster peacemaking diplomacy and prevent aggression on earth or in space.

Space militarization is vital to deterrence and ensuring U.S. hegemony

Lambakis, 01 – senior defense analyst at the National Institute for Public Policy (Steven, Policy Review, March/April, “Space Weapons: Refuting the Critics”, http://www.hoover.org/publications/policyreview/3479337.html)

A second reason for exploring new military uses of space is that they could provide our leadership and commanders life-saving options. Consider this. In fourth century bc Athens, the modern thinkers of the day proposed designing cities without traditional defenses — which included a street layout designed to confuse an invading enemy and a fortified wall around the city. Those who objected to such "old-fashioned" concepts proposed laying the streets out in tidy rows to improve the city’s appearance. Removal of the costly and aesthetically offensive walls would avoid a hostile appearance that might unnecessarily provoke Athens’ neighbors.

Critics of this "new thinking" believed that, while a visually pleasing and open city would be attractive, one should not adopt this approach at the expense of safety. The suggestion to remove the walls irked the more defense-minded, especially in light of the fact that the armies of the time were introducing new missiles and machines for improving sieges. The advocates for the city’s strategic defenses — the walls — argued that the city’s leaders would retain the option of treating the city as an open city, whereas the option of defense would not be available to leaders who chose to ignore the city’s military requirements. Particular weapons, in other words, do not commit a country to a particular policy course; rather, they offer offensive and defensive options in a world that often punishes inflexible policies and is unforgiving of those who blunder through decisions that can make the difference between war and peace.

Finally, strength at home and assertiveness abroad have ensured stability for the United States and much of the world during the past century. Capricious misfortune and aggression, after all, are the bane of the republic — and of international security. Military strength can help the United States and its allies direct chance more favorably and, in the worst of times, deter and turn aside aggression.

Vast practical consequences will fall out of policy choices concerning the nature of American space power, especially as they affect the composition of U.S. forces, military organization, and security strategy. The new administration and Congress must help the American people overcome a habit of viewing space weapons in isolation from America’s purpose. Should military requirements warrant and cost permit, space weapons could be invited to join the rest of the arsenal to secure American interests and contribute to global strategic stability.

The United States and its allies should resist enchantment with slogans that divert attention from new security possibilities, especially ballistic missile defense, which ought to be viewed in the broader context of space power. Far from jeopardizing stability and peaceful uses of space, American military power exercised on the edge of earth would contribute to world peace and freedom.

Space weaponiztion won’t cause arms races – the U.S. could easily outspend anyone

Dolman, 5—Professor of Comparative Military Studies at the US Air  Force’s School of Advanced Air and Space Studies
(Everett C., “U.S. Military Transformation and Weapons in Space,” 9-14-05, http://www.e-parl.net/pages/space_hearing_images/ConfPaper%20Dolman%20US%20Military%20Transform%20&%20Space.pdf)

Indeed, it is concern for the unanticipated arrival of technology X that initially motivates my own preference for a policy advocating immediate deployment of space weapons. So long as America is the state most likely to acquire a breakthrough technology in this area, my concern is limited to the problem of letting technology take us where it will. But what if an enemy of democratic liberalism should suddenly acquire the means to place quickly and cheaply multiple weapons into orbit? The advantages gained from controlling the high ground of space would accrue to it as surely as to any liberal state, and the concomitant loss of military power from the denial of space to our already-dependent military force could cause the immediate demise of the extant international system. The longer the US dithers on its responsibilities, the more likely a potential opponent could seize low-earth orbit before America could respond. 

And America would respond … finally. But would another state? If America were to weaponize space today, it is unlikely that any other state or group of states would find it rational to counter in kind. The entry cost to provide the infrastructure necessary is too high; hundreds of billions of dollars, at minimum. The years of investment it would take to achieve a minimal counter-force capability—essentially from scratch—would provide more than ample time for the US to entrench itself in space, and readily counter preliminary efforts to displace it. The tremendous effort in time and resources would be worse than wasted. Most states, if not all, would opt not to counter US deployments in kind. They might oppose US interests with asymmetric balancing, depending on how aggressively America uses its new power, but the likelihood of a hemorrhaging arms racein space should the US deploy weapons there—at least for the next few years—is extremely remote. 

Space weaponization won’t cause arms races and will DECREASE U.S. intervention

Dolman, 5—Professor of Comparative Military Studies at the US Air  Force’s School of Advanced Air and Space Studies
(Everett C., “U.S. Military Transformation and Weapons in Space,” 9-14-05, http://www.e-parl.net/pages/space_hearing_images/ConfPaper%20Dolman%20US%20Military%20Transform%20&%20Space.pdf)

Hence, the argument that the unilateral deployment of space weapons will precipitate a disastrous arms race is misplaced. To be sure, space weapons are offensive by their very nature. They deter violence by the omnipresent threat of precise, measured, and unstoppable retaliation. They offer no advantage if the target set considered is not global. But they also offer no advantage in the mission of territorial occupation. As such, they are far less threatening to the international environment than any combination of weapons employed in their stead. A state employing offensive deterrence through space-weapons can punish a transgressor state, but is in a poor position to challenge its sovereignty. The transgressor state is less likely to succumb to the security dilemma if it perceives its national survival is not at risk. Moreover, the tremendous expense of space weapons inhibits their indiscriminate use. Over time, the world of sovereign states will recognize that the US does not threaten self-determination internally, though it challenges any attempts to intervene militarily in the politics of others, and has severely restricted its own capacity to do so. 
America will maintain the capacity to influence decisions and events beyond its borders, with military force if necessary. The operational deployment of space weapons would increase that capacity by providing for nearly instantaneous force projection worldwide. This force would be precise, unstoppable, and deadly. At the same time, the US must forego some of its ability to intervene directly in other states because its capacity to do so will have been diminished in the budgetary trade-offs required. 
Transformation of the American military assures that the intentions of current and future leaders will have but a minor role to play in international affairs. The limited requirement for collateral damage, need for precision to allay the low volume of fire, and tremendous cost of space weapons will guarantee they are used only for high value, time sensitive targets. Whether or not the United States desires to be a good neighbor is not necessary to an opposing state’s calculation of survival. Without sovereignty at risk, fear of a space- dominant American military will subside. The US will maintain its position of hegemony as well as its security, and the world will not be threatened by the specter of a futureAmerican empire. 

AT: Politics

A demonstration project creates political support for SSP

USINFO, 07 - produced by the Bureau of International Information Programs, U.S. Department of State (“Space Solar Energy Has Future, U.S. Researchers Say - Small demonstration project could help justify further research”, State Department Press Releases And Documents, 8/20, factiva)
Martin Hoffert, former chair of the Department of Applied Sciences at New York University, told members of the Capitol Hill Club in August that space solar power research and development can proceed with existing technologies.

But the potential costs remain high, discouraging entrepreneurs and the government from investing in it. The major expense -- transporting equipment and materials into orbit aboard a space shuttle -- is $20,000 per kilogram of payload, or the carrying capacity of a space vehicle. Proponents of space solar power believe the project would become viable economically if the payload cost could be reduced to below $200 per kilogram, and the total expense of delivery and robotic assembly on orbit could be brought below $3,500 per kilogram.

That is not likely to happen any time soon and a reusable launch vehicle, needed to reduce costs drastically, eventually would require government investment, Mankins said. He said, however, that a small-scale demonstration project of the space solar power concept could help convince skeptics and provide a strong political justification for such an investment.

Congress supports the plan – it wants new competitiveness programs

Morring, 7 (Frank, Aviation Week & Space Technology “Space Solar Power: Climate, Economy, National Security Drive Another Look At SSP; Experts see warming, economic concerns and energy security as reasons to build SSP” August 20, 2007, Proquest Search)

Mankins = head of NASA SSP study

Another factor that might build support in Congress and the Executive Branch is the effect building an SSP system would have on competitiveness. "Here in the U.S. we continue to be concerned about competitiveness, particularly in light of the migration of many high-tech industries overseas, and how [to] provide long-term economic and science and technology strength in the U.S. [It's] an ongoing challenge," Mankins says.

SPS has bipartisan support

Moore 2k (Taylor, “Renewed Interest in Space Solar Power”, EPRI Journal, Spring, academic onefile) //DH

As a result of bipartisan support from Congress and the Clinton administration, additional funding for an SPS exploratory research and technology program was authorized for fiscal year 1999 and is continuing in the current fiscal year. "Large power systems are likely to be essential for achieving ambitious space science and exploration goals, including both extra-solar system robotic probes and the development of large, permanent installations on the moon, Mars, or other targets, such as near-Earth and main-belt asteroids," says Mankins.

