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Note: 

I’m a graduating high school senior who did policy debate for four years with some decent success. I’m attending UCLA in the fall, so hopefully I will have the opportunity to participate in NFA-LD and offer my debate background and experience to what I hope is an actively-growing community. 

The high school debate resolution for my senior year involves increasing alternative energy incentives in the US, so I have a couple luxury yachts’ worth of files from this year that are going to prove VERY useful in the upcoming season.
I also like the idea of free files, so I’m distributing this particular sample affirmative for anyone to use. The aff was originally cut by the Northwestern University high school debate camp, so please do not give me any credit for any of the cards in here. All I did was reformat it and reorganize it into a more printer-friendly version. It’s a good file, but that’s not an excuse to avoid doing any more research on hydrogen - there’s a lot of topic literature that’s not covered in this.
You will definitely need to modify the precut 1AC. It’s meant for an eight minute speech with spreading, so you will not be able to even get close to finishing it in the NFA-LD format. 

Have questions? Want to contact me? My email is listed below.
Nick Matthews

University of California, Los Angeles

nmatthews@ucla.edu
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CONTENTION 1 – COSTLY INACTION

THE TRANSITION TO A HYDROGEN ECONOMY IS BLOCKED BY AN ABSENCE OF ECONOMIC INCENTIVES.

W.C. Lattin – Environmental Science Program, University of Idaho – and V.P. Utgikar – Department of Chemical Engineering, University of Idaho – 2007 [International Journal of Hydrogen Energy 32, ScienceDirect]

The perceived limitations of fossil fuels and environmental impacts of carbon-based energy systems are the primary reasons to develop the hydrogen economy. Progress toward a hydrogen economy is slower than most experts have predicted. The established processes for hydrogen production do not offer any environmental benefits. Carbon-free primary energy sources (nuclear and renewables) have not seen significant growth and will not be able to support the hydrogen demand in a hydrogen economy. Technological challenges exist in the areas of hydrogen production, storage and distribution, and utilization. While technological challenges have proven difficult to address, economics may be the largest factor in the slow transition to hydrogen. Hydrogen, and hydrogen utilization technology (fuel cells) both are not economically competitive with gasoline and internal combustion engines. Infrastructure to support hydrogen economy is evolving at a very slow rate in absence of a stimulus in the form of market demand for hydrogen. The realization of hydrogen economy will require a strong intervention by an external force that promotes the development of technologies and offers economic incentives for the new energy system. 
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THUS THE PLAN…

THE UNITED STATES FEDERAL GOVERNMENT SHOULD SUBSTANTIALLY INCREASE PROCUREMENT OF VEHICLES POWERED BY HYDROGEN ENERGY FOR THE FEDERAL VEHICLE FLEET. 
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CONTENTION 2 – OIL

Diminishing fossil fuel reserves makes extinction inevitable – Great powers will fight wars to secure their supplies – Only a transition to Alternative Energy can solve
.

Klare 4/17/08 - professor of peace and world security studies at Hampshire College and the author of Resource Wars and Blood and Oil [Michael, “The rise of the new energy world order,” http://www.atimes.com/atimes/Global_Economy/JD17Dj04.html]
Oil at US$110 a barrel. Gasoline at $3.35 (or more) per gallon. Diesel fuel at $4 per gallon. Independent truckers forced off the road. Home heating oil rising to unconscionable price levels. Jet fuel so expensive that three low-cost airlines stopped flying in the past few weeks. This is just a taste of the latest energy news, signaling a profound change in how all of us, in this country and around the world, are going to live - trends that, so far as anyone can predict, will only become more pronounced as energy supplies dwindle and the global struggle over their allocation intensifies.  Energy of all sorts was once hugely abundant, making possible the worldwide economic expansion of the past six decades. This expansion benefited the United States above all - along with its "First World" allies in Europe and the Pacific. Recently, however, a select group of former "Third World" countries - China and India     in particular - have sought to participate in this energy bonanza by industrializing their economies and selling a wide range of goods to international markets. This, in turn, has led to an unprecedented spurt in global energy consumption - a 47% rise in the past 20 years alone, according to the US Department of Energy (DoE).  An increase of this sort would not be a matter of deep anxiety if the world's primary energy suppliers were capable of producing the needed additional fuels. Instead, we face a frightening reality: a marked slowdown in the expansion of global energy supplies just as demand rises precipitously. These supplies are not exactly disappearing - though that will occur sooner or later - but they are not growing fast enough to satisfy soaring global demand.  The combination of rising demand, the emergence of powerful new energy consumers, and the contraction of the global energy supply is demolishing the energy-abundant world we are familiar with and creating in its place a new world order. Think of it as rising powers/shrinking planet.  This new world order will be characterized by fierce international competition for dwindling stocks of oil, natural gas, coal and uranium, as well as by a tidal shift in power and wealth from energy-deficit states like China, Japan and the United States to energy-surplus states like Russia, Saudi Arabia and Venezuela. In the process, the lives of everyone will be affected in one way or another - with poor and middle-class consumers in the energy-deficit states experiencing the harshest effects. That's most of us and our children, in case you hadn't quite taken it in.  Here, in a nutshell, are five key forces in this new world order which will change our planet:  # Intense competition between older and newer economic powers for available supplies of energy. Until very recently, the mature industrial powers of Europe, Asia and North America consumed the lion's share of energy and left the dregs for the developing world. As recently as 1990, the members of the Organization of Economic Cooperation and Development (OECD), the club of the world's richest nations, consumed approximately 57% of world energy; the Soviet Union/Warsaw Pact bloc, 14%; and only 29% was left to the developing world. But that ratio is changing: with strong economic growth in the developing countries, a greater proportion of the world's energy is being consumed by them. By 2010, the developing world's share of energy use is expected to reach 40% and, if current trends persist, 47% by 2030.  China plays a critical role in all this. The Chinese alone are projected to consume 17% of world energy by 2015, and 20% by 2025 - by which time, if trend lines continue, it will have overtaken the United States as the world's leading energy consumer. India, which, in 2004, accounted for 3.4% of world energy use, is projected to reach 4.4% by 2025, while consumption in other rapidly industrializing nations like Brazil, Indonesia, Malaysia, Thailand and Turkey is expected to grow as well.  These rising economic dynamos will have to compete with the mature economic powers for access to remaining untapped reserves of exportable energy - in many cases, bought up long ago by the private energy firms of the mature powers like Exxon Mobil, Chevron, BP, Total of France and Royal Dutch Shell. Of necessity, the new contenders have 
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[KLARE CONTINUES (NO TEXT DELETED)…]
developed a potent strategy for competing with the Western "majors": they've created state-owned companies of their own and fashioned strategic alliances with the national oil companies that now control oil and gas reserves in many of the major energy-producing nations.  China's Sinopec, for example, has established a strategic alliance with Saudi Aramco, the nationalized giant once owned by Chevron and Exxon Mobil, to explore for natural gas in Saudi Arabia and market Saudi crude oil in China. Likewise, the China National Petroleum Corporation (CNPC) will collaborate with Gazprom, the massive state-controlled Russian natural gas monopoly, to build pipelines and deliver Russian gas to China. Several of these state-owned firms, including CNPC and India's Oil and Natural Gas Corporation, are now set to collaborate with Petroleos de Venezuela SA in developing the extra-heavy crude of the Orinoco belt once controlled by Chevron. In this new stage of energy competition, the advantages long enjoyed by Western energy majors has been eroded by vigorous, state-backed upstarts from the developing world. # The insufficiency of primary energy supplies. The capacity of the global energy industry to satisfy demand is shrinking. By all accounts, the global supply of oil will expand for perhaps another half decade before reaching a peak and beginning to decline, while supplies of natural gas, coal and uranium will probably grow for another decade or two before peaking and commencing their own inevitable declines. In the meantime, global supplies of these existing fuels will prove incapable of reaching the elevated levels demanded.  Take oil. The US DoE claims that world oil demand, expected to reach 117.6 million barrels per day in 2030, will be matched by a supply that - miracle of miracles - will hit exactly 117.7 million barrels (including petroleum liquids derived from allied substances like natural gas and Canadian tar sands) at the same time. Most energy professionals, however, consider this estimate highly unrealistic. "One hundred million barrels is now in my view an optimistic case," the chief executive officer of Total, Christophe de Margerie, typically told a London oil conference in October 2007. "It is not my view; it is the industry view, or the view of those who like to speak clearly, honestly, and [are] not just trying to please people."  Similarly, the authors of the Medium-Term Oil Market Report, published in July 2007 by the International Energy Agency, an affiliate of the Organization for Economic Cooperation and Development, concluded that world oil output might hit 96 million barrels per day by 2012, but was unlikely to go much beyond that as a dearth of new discoveries made future growth impossible.  Daily business-page headlines point to a vortex of clashing trends: worldwide demand will continue to grow as hundred of millions of newly-affluent Chinese and Indian consumers line up to purchase their first automobile (some selling for as little as $2,500); key older "elephant" oil fields like Ghawar in Saudi Arabia and Canterell in Mexico are already in decline or expected to be so soon; and the rate of new oil-field discoveries plunges year after year. So expect global energy shortages and high prices to be a constant source of hardship. # The painfully slow development of energy alternatives. It has long been evident to policymakers that new sources of energy are desperately needed to compensate for the eventual disappearance of existing fuels as well as to slow the buildup of climate-changing "greenhouse gases" in the atmosphere. In fact, wind and solar power have gained significant footholds in some parts of the world. A number of other innovative energy solutions have already been developed and even tested out in university and corporate laboratories. But these alternatives, which now contribute only a tiny percentage of the world's net fuel supply, are simply not being developed fast enough to avert the multifaceted global energy catastrophe that lies ahead.  According to the DoE, renewable fuels, including wind, solar and hydropower (along with "traditional" fuels like firewood and dung), supplied but 7.4% of global energy in 2004; biofuels added another 0.3%. Meanwhile, fossil fuels - oil, coal and natural gas - supplied 86% of world energy, nuclear power another 6%. Based on current rates of development and investment, the DoE offers the following dismal projection: In 2030, fossil fuels will still account for exactly the same share of world energy as in 2004. The expected increase in renewables and biofuels is so slight - a mere 8.1% - as to be virtually meaningless.

HYDROGEN 1AC

[KLARE CONTINUES (NO TEXT DELETED)…]

In global warming terms, the implications are nothing short of catastrophic: Rising reliance on coal (especially in China, India and the United States) means that global emissions of carbon dioxide are projected to rise by 59% over the next quarter-century, from 26.9 billion metric tons to 42.9 billion tons. The meaning of this is simple. If these figures hold, there is no hope of averting the worst effects of climate change.  When it comes to global energy supplies, the implications are nearly as dire. To meet soaring energy demand, we would need a massive influx of alternative fuels, which would mean equally massive investment - in the trillions of dollars - to ensure that the newest possibilities move rapidly from laboratory to full-scale commercial production; but that, sad to say, is not in the cards.  Instead, the major energy firms (backed by lavish US government subsidies and tax breaks) are putting their mega-windfall profits from rising energy prices into vastly expensive (and environmentally questionable) schemes to extract oil and gas from Alaska and the Arctic, or to drill in the deep and difficult waters of the Gulf of Mexico and the Atlantic Ocean. The result? A few more barrels of oil or cubic feet of natural gas at exorbitant prices (with accompanying ecological damage), while non-petroleum alternatives limp along pitifully. # A steady migration of power and wealth from energy-deficit to energy-surplus nations: There are few countries - perhaps a dozen altogether - with enough oil, gas, coal and uranium (or some combination thereof) to meet their own energy needs and provide significant surpluses for export. Not surprisingly, such states will be able to extract increasingly beneficial terms from the much wider pool of energy-deficit nations dependent on them for vital supplies of energy. These terms, primarily of a financial nature, will result in growing mountains of petrodollars being accumulated by the leading oil producers, but will also include political and military concessions.  In the case of oil and natural gas, the major energy-surplus states can be counted on two hands. Ten oil-rich states possess 82.2% of the world's proven reserves. In order of importance, they are: Saudi Arabia, Iran, Iraq, Kuwait, the United Arab Emirates, Venezuela, Russia, Libya, Kazakhstan and Nigeria. The possession of natural gas is even more concentrated. Three countries - Russia, Iran and Qatar - harbor an astonishing 55.8% of the world supply. All of these countries are in an enviable position to cash in on the dramatic rise in global energy prices and to extract from potential customers whatever political concessions they deem important.  The transfer of wealth alone is already mind-boggling. The oil-exporting countries collected an estimated $970 billion from the importing countries in 2006, and the take for 2007, when finally calculated, is expected to be far higher. A substantial fraction of these dollars, yen and euros have been deposited in sovereign wealth funds (SWFs), giant investment accounts owned by the oil states and deployed for the acquisition of valuable assets around the world.  In recent months, the Persian Gulf SWFs have been taking advantage of the financial crisis in the United States to purchase large stakes in strategic sectors of its economy. In November 2007, for example, the Abu Dhabi Investment Authority (ADIA) acquired a $7.5 billion stake in Citigroup, America's largest bank holding company; in January, Citigroup sold an even larger share, worth $12.5 billion, to the Kuwait Investment Authority (KIA) and several other Middle Eastern investors, including Prince Walid bin Talal of Saudi Arabia. The managers of ADIA and KIA insist that they do not intend to use their newly-acquired stakes in Citigroup and other US banks and corporations to influence US economic or foreign policy, but it is hard to imagine that a financial shift of this magnitude, which can only gain momentum in the decades ahead, will not translate into some form of political leverage.  In the case of Russia, which has risen from the ashes of the Soviet Union as the world's first energy superpower, it already has. Russia is now the world's leading supplier of natural gas, the second largest supplier of oil and a major producer of coal and uranium. Though many of these assets were briefly privatized during the reign of Boris Yeltsin, President Vladimir Putin has brought most of them back under state control - in some cases by exceedingly questionable legal means.  He then used these assets in campaigns to bribe or coerce former Soviet republics on Russia's periphery reliant on it for the bulk of their oil and gas supplies. European Union countries have sometimes expressed dismay at Putin's tactics, but they, too, are dependent on Russian energy supplies, and so have learned to mute their protests to accommodate growing Russian power in Eurasia. Consider Russia a model for the new energy world order. # A growing risk of conflict. Throughout history, major shifts in power have normally been accompanied by violence - in some cases, protracted violent upheavals. Either states at the pinnacle of power have struggled to prevent the loss of their privileged status, 
HYDROGEN 1AC

[KLARE CONTINUES (NO TEXT DELETED)…]
or challengers have fought to topple those at the top of the heap. Will that happen now? Will energy-deficit states launch campaigns to wrest the oil and gas reserves of surplus states from their control - the George W Bush administration's war in Iraq might already be thought of as one such attempt or to eliminate competitors among their deficit-state rivals?  The high costs and risks of modern warfare are well known and there is a widespread perception that energy problems can best be solved through economic means, not military ones. Nevertheless, the major powers are employing military means in their efforts to gain advantage in the global struggle for energy, and no one should be deluded on the subject. These endeavors could easily enough lead to unintended escalation and conflict.  One conspicuous use of military means in the pursuit of energy is obviously the regular transfer of arms and military-support services by the major energy-importing states to their principal suppliers. Both the United States and China, for example, have stepped up their deliveries of arms and equipment to oil-producing states like Angola, Nigeria and Sudan in Africa and, in the Caspian Sea basin, Azerbaijan, Kazakhstan and Kyrgyzstan. The United States has placed particular emphasis on suppressing the armed insurgency in the vital Niger Delta region of Nigeria, where most of the country's oil is produced; Beijing has emphasized arms aid to Sudan, where Chinese-led oil operations are threatened by insurgencies in both the South and Darfur.  Russia is also using arms transfers as an instrument in its efforts to gain influence in the major oil- and gas-producing regions of the Caspian Sea basin and the Persian Gulf. Its urge is not to procure energy for its own use, but to dominate the flow of energy to others. In particular, Moscow seeks a monopoly on the transportation of Central Asian gas to Europe via Gazprom's vast pipeline network; it also wants to tap into Iran's mammoth gas fields, further cementing Russia's control over the trade in natural gas.  The danger, of course, is that such endeavors, multiplied over time, will provoke regional arms races, exacerbate regional tensions and increase the danger of great-power involvement in any local conflicts that erupt. History has all too many examples of such miscalculations leading to wars that spiral out of control. Think of the years leading up to World War I. In fact, Central Asia and the Caspian today, with their multiple ethnic disorders and great-power rivalries, bear more than a glancing resemblance to the Balkans in the years leading up to 1914.  What this adds up to is simple and sobering: the end of the world as you've known it. In the new, energy-centric world we have all now entered, the price of oil will dominate our lives and power will reside in the hands of those who control its global distribution.  In this new world order, energy will govern our lives in new ways and on a daily basis. It will determine when, and for what purposes, we use our cars; how high (or low) we turn our thermostats; when, where, or even if, we travel; increasingly, what foods we eat (given that the price of producing and distributing many meats and vegetables is profoundly affected by the cost of oil or the allure of growing corn for ethanol); for some of us, where to live; for others, what businesses we engage in; for all of us, when and under what circumstances we go to war or avoid foreign entanglements that could end in war.  This leads to a final observation: the most pressing decision facing the next president and Congress may be how best to accelerate the transition from a fossil-fuel-based energy system to a system based on climate-friendly energy alternatives.
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CURRENT SOURCES OF ALTERNATIVE ENERGY AREN’T SUFFICIENT – UTILIZING HYDROGEN ENERGY IN TRANSPORTATION IS KEY TO MAKING THE INEVITABLE TRANSITION TO RENEWABLE ENERGY SUSTAINABLE.
Martin Zerta et al., 2008  winner of Vaillant award for fuel cell research, Munich College, researcher at Ludwig-Bölkow-Systemtechnik GmbH), Patrick Schmidt, (Professor Macalester College, Dipl. Ing. M.S.), Christoph Stiller, (M.S Dipl. –Ing. FH Versorgungstechnik), Hubert Landinger, (M.S. University Karlsruhe), Ludwig-Bölkow-Systemtechnik GmbH “Alternative World Energy Outlook (AWEO) and the role of hydrogen in a changing energy landscape,” ScienceDirect] 

According to LBST analyses, the critical transition period will be between 2015 and 2025 when conventional energy supplies are declining globally. Transportation fuel supply is the bottleneck due to its high dependency on oil. World oil production will peak before 2010, natural gas by 2020. Coal and nuclear energy cannot fill the gap. Coal will peak before 2050 depending on the extent coal might be used also for the production of transportation fuels. Contributions from nuclear energy will remain marginal on a global level and without considerable increase despite its relevance for some regions. Biomass potentials are limited and cannot cover the current world energy demand on its own. A significant share of the available biomass is already allocated to the stationary sector to provide heat and power. Furthermore, land use competition for fuel and food production is a very critical issue which needs to be addressed in order to avoid distortions in food provision. In general, energy efficiency and energy saving are key elements to minimise disruptions in energy provision and allow for a long-term, sustainable energy supply. Moreover, new technology vectors such as hydrogen are required to fulfil the transition of the energy system. Today, electricity is generated with significant input of primary energy while transportation fuel is provided with few conversion losses in oil refineries. In the future, this picture will turn up-side down. While most RES produce electricity directly, such as wind power and PV, transportation fuels will be produced with higher efforts, such as hydrogen or biofuels. Hydrogen is primarily suited as transportation fuel due to its feedstock flexibility and well-to-wheel efficiency. In stationary applications it can contribute to effective and energy-efficient load management through the time-triggered production of fuels from excess electricity. Especially this crosscut from electricity to transportation fuels makes hydrogen a key technology for a future dominated by fluctuating renewable energy.
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ONLY HYDROGEN PROVIDES BOTH ENERGY AND ELECTRICITY STORAGE – THAT’S KEY TO ENERGY SECURITY SINCE OTHER RENEWABLES CAN’T GENERATE ENOUGH POWER AT PEAK DEMAND.
Elizabeth Lokey in August, 2007. International Journal of Hydrogen Energy, Volume 32, Issue 12, “A critical review of the Energy Policy Act of 2005's treatment of hydrogen” Elizabeth Lokey is currently an Environmental Studies Ph.D. student at the University of Colorado, Boulder. She is focusing her studies on the technology and policy of renewable energy. Former science teacher for four years at the Vail Mountain School, a National Science Foundation GK-12 Fellow, and an Argosy Fellow with the Rocky Mountain Institute, has published articles in The International Journal of Hydrogen, Electricity Journal, and Argus's Clean Air Daily. ScienceDirect
Despite the lack of a coherent goal and roadmap for the entire EPAct of 2005, the section on hydrogen, Title VIII, provides a clear set of objectives. Hydrogen is given its own separate title not only because of its ability to serve as a source of heat and electricity, but also because of its potential to be stored and run through a fuel cell to power vehicles. In this way, it could replace the dwindling global supplies of petroleum. Other forms of alternative energy such as photovoltaic panels and wind turbines can produce electricity without harmful emissions, but are given less consideration in this Act since they replace coal, a resource that is more plentiful than petroleum. Therefore, a conversion to this technology supports Title VIII's goal of “decreas[ing] the US dependence on imported oil” [3].  Hydrogen could also help achieve the Title's goal of “creat[ing] a sustainable energy economy” by acting as a storage medium for the electricity created by the intermittent resources of wind and solar energy [4]. The energy generated by these sources could be used to break the chemical bonds that bind hydrogen to other substances and create pure hydrogen, which is rare in nature and needed in order to feed hydrogen into a fuel cell, microturbine, or generator to produce electricity. The intermittent renewable resources of wind and solar energy are now only valued for the electrical grid as “peak shavers” or resources that can reduce the highest demand in the middle of the day. Because they cannot be relied on all of the time, they cannot replace coal, nuclear, and gas power plants, which make up the bulk of the baseline electrical load in the US. Using these intermittent resources to create an energy carrier that can be combusted or sent through a fuel cell to create electricity on demand greatly increases their value and could help supplement growing baseline electrical needs [5].
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CONTENTION 3 – LEADERSHIP

Failure to embrace Hydrogen energy NOW ENSURES HYDROGEN TECHNOLOGY PRODUCERS WILL LEACE THE US – COLLAPSING ENERGY LEADERSHIP.
Leslie J. Allen in January, 2008. “Panelists: U.S. entering green-technology race.” Automotive News. Leslie Allen has built a successful career at several of the country's major newspapers. In 2003, she conceived of and edited the Free Press' award-winning series "Migration from the Motor City.'' The following year she co-edited the award-winning project "GM, Asia and the New Reality.'' http://findarticles.com/p/articles/mi_hb6674/is_200801/ai_n26639791
The United States is on the verge of a green technology race that will rival the space race of the 1950s and 1960s, a panel of experts said. But if the nation fails to act quickly, it risks losing a leadership role.  Fuel-economy legislation is sparking the race, Dean Harlow, president of engineering firm Ricardo Inc., said last week at the Automotive News World Congress.  ``Just as Kennedy pushed NASA to the moon in a decade, Washington has now thrown down the gauntlet for the auto industry,'' said Harlow. He was a member of a panel discussing the risks and opportunities of ``green technologies.'' ``We're in a race for eco-innovation,'' he said.  But without more investment, alternative vehicle technologies and development of hydrogen-powered cars will leave the United States, the head of General Motors' fuel cell activities warned.  Other countries are investing heavily in green technologies and could surpass the United States, GM scientist Byron McCormick said. ``There is a real chance that could happen. If that happens, what happens to the jobs, to the learning and the skills that go with it?''  McCormick said the United States has a technology momentum in the field. ``We have a wonderful opportunity to put the United States in a leadership position.''
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THAT COLLAPSES US LEADERSHIP MORE BROADLY – ONLY DEVELOPMENT OF HYDROGEN TECHNOLOGY PREVENTS A CHAOTIC POWER VACUUM AS NATIONS RUSH FOR ENERGY.
Seth Dunn 2002 Research Associate and climate/energy team coleader at Worldwatch, served as an intern with the Climate Action Network, a consultant to the Natural Resources Defense Council, and a research assistant with the Yale Center for Environmental Law and Policy, “Hydrogen Futures: Towards a Sustainable Energy Economy,” International Journal of Hydrogen Energy 27, ScienceDirect]

The geopolitical implications of hydrogen are enormous as well. Coal fueled the 18th- and 19th-century rise of Great Britain and modern Germany; in the 20th century, oil laid the foundation for the United States’ unprecedented economic and military power. Today's US superpower status, in turn, may eventually be eclipsed by countries that harness hydrogen as aggressively as the United States tapped oil a century ago. Countries that focus their efforts on producing oil until the resource is gone will be left behind in the rush for tomorrow's prize. As Don Huberts, CEO of Shell Hydrogen, has noted: “The Stone Age did not end because we ran out of stones, and the oil age will not end because we run out of oil.” Access to geographically concentrated petroleum has also influenced world wars, the 1991 Gulf War, and relations between and among western economies, the Middle East, and the developing world. Shifting to the plentiful, more dispersed hydrogen could alter the power balances among energy-producing and energy-consuming nations, possibly turning today's importers into tomorrow's exporters [7]. The most important consequence of a hydrogen economy may be the replacement of the 20th-century “hydrocarbon society” with something far better. Twentieth-century humans used 10 times as much energy their ancestors had in the 1000 years preceding 1900. This increase was enabled primarily by fossil fuels, which account for 90 percent of energy worldwide. Global energy consumption is projected to rise by close to 60 percent over the next 20 years. Use of coal and oil are projected to increase by approximately 30 and 40 percent, respectively [8]. Most of the future growth in energy is expected to take place in transportation, where motorization continues to rise and where petroleum is the dominant fuel, accounting for 95 percent of the total. Failure to develop alternatives to oil would heighten growing reliance on oil imports, raising the risk of political and military conflict and economic disruption. In industrial nations, the share of imports in overall oil demand would rise from roughly 56 percent today to 72 percent by 2010. Coal, meanwhile, is projected to maintain its grip on more than half the world's power supply. Continued rises in coal and oil use would exacerbate urban air problems in industrialized cities that still exceed air pollution health standards and in megacities such as Delhi, Beijing, and Mexico City — which experience thousands of pollution-related deaths each year. And prolonging petroleum and coal reliance in transportation and electricity would increase annual global carbon emissions from 6.1 to 9.8 billion tons by 2020, accelerating climate change and the associated impacts of sea level rise, coastal flooding, and loss of small islands; extreme weather events; reduced agricultural productivity and water availability; and the loss of biodiversity [9]. Hydrogen cannot, on its own, entirely solve each of these complex problems, which are affected not only by fuel supply but also by factors such as population, over- and under-consumption, sprawl, congestion, and vehicle dependence. But hydrogen could provide a major hedge against these risks. By enabling the spread of appliances, more decentralized “micropower” plants, and vehicles based on efficient fuel cells, whose only byproduct is water, hydrogen would dramatically cut emissions of particulates, carbon monoxide, sulfur and nitrogen oxides, and other local air pollutants. By providing a secure and abundant domestic supply of fuel, hydrogen would significantly reduce oil import requirements, providing the energy independence and security that many nations crave [10]. Hydrogen would, in addition, facilitate the transition from limited non-renewable stocks of fossil fuels to unlimited flows of renewable sources, playing an essential role in the “decarbonization” of the global energy system needed to avoid the most severe effects of climate change. According to the World Energy Assessment, released in 2000 by several UN agencies and the World Energy Council, which emphasizes “the strategic importance of hydrogen as an energy carrier”, the accelerated replacement of oil and other fossil fuels with hydrogen could help achieve “deep reductions” in carbon emissions and avoid a doubling of pre-industrial carbon dioxide (CO2) concentrations in the atmosphere — a level at which scientists expect major, and potentially irreversible, ecological and economic disruptions. Hydrogen fuel cells could also help address global energy inequities — providing fuel and power and spurring employment and exports in the rural regions of the developing world, where nearly 2 billion people lack access to modern energy services [11. UNDP, UNDESA, and WEC, op. cit. note 9, p. 280.11].
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US LEADERSHIP IS necessary to maintain world peace --- preventing great power war, securing the world economy, and PROTECTING HUMAN RIGHTS. 
Dr. Bradley A. Thayer, associate professor in the Department of Defense and Strategic Studies, Missouri State University In defense of primacy, The National Interest, 11, 2006
In contrast, a strategy based on retrenchment will not be able to achieve these fundamental objectives of the United States. Indeed, retrenchment will make the United States less secure than the present grand strategy of primacy. This is because threats will exist no matter what role America chooses to play in international politics. Washington cannot call a "time out", and it cannot hide from threats. Whether they are terrorists, rogue states or rising powers, history shows that threats must be confronted. Simply by declaring that the United States is "going home", thus abandoning its commitments or making unconvincing half-pledges to defend its interests and allies, does not mean that others will respect American wishes to retreat. To make such a declaration implies weakness and emboldens aggression. In the anarchic world of the animal kingdom, predators prefer to eat the weak rather than confront the strong. The same is true of the anarchic world of international politics. If there is no diplomatic solution to the threats that confront the United States, then the conventional and strategic military power of the United States is what protects the country from such threats. And when enemies must be confronted, a strategy based on primacy focuses on engaging enemies overseas, away from American soil. Indeed, a key tenet of the Bush Doctrine is to attack terrorists far from America's shores and not to wait while they use bases in other countries to plan and train for attacks against the United States itself. This requires a physical, on-the-ground presence that cannot be achieved by offshore balancing. Indeed, as Barry Posen has noted, U.S. primacy is secured because America, at present, commands the "global commons"--the oceans, the world's airspace and outer space--allowing the United States to project its power far from its borders, while denying those common avenues to its enemies. As a consequence, the costs of power projection for the United States and its allies are reduced, and the robustness of the United States' conventional and strategic deterrent capabilities is increased. (2) This is not an advantage that should be relinquished lightly. A remarkable fact about international politics today--in a world where American primacy is clearly and unambiguously on display--is that countries want to align themselves with the United States. Of course, this is not out of any sense of altruism, in most cases, but because doing so allows them to use the power of the United States for their own purposes--their own protection, or to gain greater influence. Of 192 countries, 84 are allied with America--their security is tied to the United States through treaties and other informal arrangements--and they include almost all of the major economic and military powers. That is a ratio of almost 17 to one (85 to five), and a big change from the Cold War when the ratio was about 1.8 to one of states aligned with the United States versus the Soviet Union. Never before in its history has this country, or any country, had so many allies. U.S. primacy--and the bandwagoning effect--has also given us extensive influence in international politics, allowing the United States to shape the behavior of states and international institutions. Such influence comes in many forms, one of which is America's ability to create coalitions of like-minded states to free Kosovo, stabilize Afghanistan, invade Iraq or to stop proliferation through the Proliferation Security Initiative (PSI). Doing so allows the United States to operate with allies outside of the UN, where it can be stymied by opponents. American-led wars in Kosovo, Afghanistan and Iraq stand in contrast to the UN's inability to save the people of Darfur or even to conduct any military campaign to realize the goals of its charter. The quiet effectiveness of the PSI in dismantling Libya's WMD programs and unraveling the A. Q. Khan proliferation network are in sharp relief to the typically toothless attempts by the UN to halt proliferation. You can count with one hand countries opposed to the United States. They are the "Gang of Five": China, Cuba, Iran, North Korea and Venezuela. Of course, countries like India, for example, do not agree with all policy choices made by the United States, such as toward Iran, but New Delhi is friendly to Washington. Only the "Gang of Five" may be expected to consistently resist the agenda and actions of the United States. China is clearly the most important of these states because it is a rising great power. But even Beijing is intimidated by the United States and refrains from openly challenging U.S. power. China proclaims that it will, if necessary, resort to other mechanisms of challenging the United States, including asymmetric strategies such as targeting communication and intelligence satellites upon which the United States depends. But China may not be confident those strategies would work, and so it is likely to refrain from testing the United States directly for the 
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foreseeable future because China's power benefits, as we shall see, from the international order U.S. primacy creates. The other states are far weaker than China. For three of the "Gang of Five" cases--Venezuela, Iran, Cuba--it is an anti-U.S. regime that is the source of the problem; the country itself is not intrinsically anti-American. Indeed, a change of regime in Caracas, Tehran or Havana could very well reorient relations.  THROUGHOUT HISTORY, peace and stability have been great benefits of an era where there was a dominant power--Rome, Britain or the United States today. Scholars and statesmen have long recognized the irenic effect of power on the anarchic world of international politics. Everything we think of when we consider the current international order--free trade, a robust monetary regime, increasing respect for human rights, growing democratization is directly linked to U.S. power. Retrenchment proponents seem to think that the current system can be maintained without the current amount of U.S. power behind it. In that they are dead wrong and need to be reminded of one of history's most significant lessons: Appalling things happen when international orders collapse. The Dark Ages followed Rome's collapse. Hitler succeeded the order established at Versailles. Without U.S. power, the liberal order created by the United States will end just as assuredly. As country and western great Ral Donner sang: "You don't know what you've got (until you lose it)." Consequently, it is important to note what those good things are. In addition to ensuring the security of the United States and its allies, American primacy within the international system causes many positive outcomes for Washington and the world. The first has been a more peaceful world. During the Cold War, U.S. leadership reduced friction among many states that were historical antagonists, most notably France and West Germany. Today, American primacy helps keep a number of complicated relationships aligned--between Greece and Turkey, Israel and Egypt, South Korea and Japan, India and Pakistan, Indonesia and Australia. This is not to say it fulfills Woodrow Wilson's vision of ending all war. Wars still occur where Washington's interests are not seriously threatened, such as in Darfur, but a Pax Americana does reduce war's likelihood, particularly war's worst form: great power wars. Second, American power gives the United States the ability to spread democracy and other elements of its ideology of liberalism. Doing so is a source of much good for the countries concerned as well as the United States because, as John Owen noted on these pages in the Spring 2006 issue, liberal democracies are more likely to align with the United States and be sympathetic to the American worldview. (3) So, spreading democracy helps maintain U.S. primacy. In addition, once states are governed democratically, the likelihood of any type of conflict is significantly reduced. This is not because democracies do not have clashing interests. Indeed they do. Rather, it is because they are more open, more transparent and more likely to want to resolve things amicably in concurrence with U.S. leadership. And so, in general, democratic states are good for their citizens as well as for advancing the interests of the United States. Critics have faulted the Bush Administration for attempting to spread democracy in the Middle East, labeling such an effort a modern form of tilting at windmills. It is the obligation of Bush's critics to explain why democracy is good enough for Western states but not for the rest, and, one gathers from the argument, should not even be attempted. Of course, whether democracy in the Middle East will have a peaceful or stabilizing influence on America's interests in the short run is open to question. Perhaps democratic Arab states would be more opposed to Israel, but nonetheless, their people would be better off. The United States has brought democracy to Afghanistan, where 8.5 million Afghans, 40 percent of them women, voted in a critical October 2004 election, even though remnant Taliban forces threatened them. The first free elections were held in Iraq in January 2005. It was the military power of the United States that put Iraq on the path to democracy. Washington fostered democratic governments in Europe, Latin America, Asia and the Caucasus. Now even the Middle East is increasingly democratic. They may not yet look like Western-style democracies, but democratic progress has been made in Algeria, Morocco, Lebanon, Iraq, Kuwait, the Palestinian Authority and Egypt. By all accounts, the march of democracy has been impressive. Third, along with the growth in the number of democratic states around the world has been the growth of the global economy. With its allies, the United States has labored to create an economically liberal worldwide network characterized by free trade and commerce, respect for international property rights, and mobility of capital and labor markets. The economic stability and prosperity that stems from this economic order is a global public good from which all states benefit, particularly the poorest states 
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in the Third World. The United States created this network not out of altruism but for the benefit and the economic well-being of America. This economic order forces American industries to be competitive, maximizes efficiencies and growth, and benefits defense as well because the size of the economy makes the defense burden manageable. Economic spin-offs foster the development of military technology, helping to ensure military prowess. Perhaps the greatest testament to the benefits of the economic network comes from Deepak Lal, a former Indian foreign service diplomat and researcher at the World Bank, who started his career confident in the socialist ideology of post-independence India. Abandoning the positions of his youth, Lal now recognizes that the only way to bring relief to desperately poor countries of the Third World is through the adoption of free market economic policies and globalization, which are facilitated through American primacy. (4) As a witness to the failed alternative economic systems, Lal is one of the strongest academic proponents of American primacy due to the economic prosperity it provides. Fourth and finally, the United States, in seeking primacy, has been willing to use its power not only to advance its interests but to promote the welfare of people all over the globe. The United States is the earth's leading source of positive externalities for the world. The U.S. military has participated in over fifty operations since the end of the Cold War--and most of those missions have been humanitarian in nature. Indeed, the U.S. military is the earth's "911 force"--it serves, de facto, as the world's police, the global paramedic and the planet's fire department. Whenever there is a natural disaster, earthquake, flood, drought, volcanic eruption, typhoon or tsunami, the United States assists the countries in need. On the day after Christmas in 2004, a tremendous earthquake and tsunami occurred in the Indian Ocean near Sumatra, killing some 300,000 people. The United States was the first to respond with aid. Washington followed up with a large contribution of aid and deployed the U.S. military to South and Southeast Asia for many months to help with the aftermath of the disaster. About 20,000 U.S. soldiers, sailors, airmen and marines responded by providing water, food, medical aid, disease treatment and prevention as well as forensic assistance to help identify the bodies of those killed. Only the U.S. military could have accomplished this Herculean effort. No other force possesses the communications capabilities or global logistical reach of the U.S. military. In fact, UN peacekeeping operations depend on the United States to supply UN forces. American generosity has done more to help the United States fight the War on Terror than almost any other measure. Before the tsunami, 80 percent of Indonesian public opinion was opposed to the United States; after it, 80 percent had a favorable opinion of America. Two years after the disaster, and in poll after poll, Indonesians still have overwhelmingly positive views of the United States. In October 2005, an enormous earthquake struck Kashmir, killing about 74,000 people and leaving three million homeless. The U.S. military responded immediately, diverting helicopters fighting the War on Terror in nearby Afghanistan to bring relief as soon as possible. To help those in need, the United States also provided financial aid to Pakistan; and, as one might expect from those witnessing the munificence of the United States, it left a lasting impression about America. For the first time since 9/11, polls of Pakistani opinion have found that more people are favorable toward the United States than unfavorable, while support for Al-Qaeda dropped to its lowest level. Whether in Indonesia or Kashmir, the money was well-spent because it helped people in the wake of disasters, but it also had a real impact on the War on Terror. When people in the Muslim world witness the U.S. military conducting a humanitarian mission, there is a clearly positive impact on Muslim opinion of the United States. As the War on Terror is a war of ideas and opinion as much as military action, for the United States humanitarian missions are the equivalent of a blitzkrieg.
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CONTENTION 4 – WARMING 

GREENHOUSE GASES WILL DESTROY THE PLANET – HYDROGEN IS THE SOLUTION.

T. Nejat Veziroğlu and Sümer SAHin, February 5, 2008. “21st Century’s energy: Hydrogen energy system.” Dr. Veziroğlu is a professor at the Clean Energy Research Institute at the University of Miami. Dr. Şahin is a professor at Gazi U¨ niversitesi, Teknik Eg˘ itim Faku¨ ltesi, Teknikokullar, Ankara, Turkey, Energy Conversion and Management 49, ScienceDirect.
Fossil fuels (i.e., petroleum, natural gas and coal), which meet most of the world’s energy demand today, are being depleted fast. Also, their combustion products are causing the global problems, such as the greenhouse effect, ozone layer depletion, acid rains and pollution, which are posing great danger for our environment and eventually for the life in our planet. Many engineers and scientists agree that the solution to these global problems would be to replace the existing fossil fuel system by the hydrogen energy system. Hydrogen is a very efficient and clean fuel. Its combustion will produce no greenhouse gases, no ozone layer depleting chemicals, little or no acid rain ingredients and pollution. Hydrogen, produced from renewable energy (e.g., solar) sources, would result in a permanent energy system, which we would never have to change.
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THE IMPACT IS EXTINCTION – WE MUST ACT NOW TO AVERT THE CATASTROPHIC CONSEQUENCES OF WARMING
Janet Larsen 2004, “THE SIXTH GREAT EXTINCTION: A Status Report.”  Earth Policy Institute. Larsen, Institute Director of Research, holds a degree in Earth Systems from Stanford University. Janet manages Earth Policy Institute's research program with Lester Brown, planning new projects and coordinating the efforts of the research team. She uses her interdisciplinary background in researching the Eco-Economy Updates, and the Eco-Economy Indicators. Lester refers to her as his "alter ego." Prior to the incorporation of EPI, Janet worked at Worldwatch Institute on the Issue Alerts, State of the World, and Vital Signs. She is also a contributor to The Earth Policy Reader. Janet has written on a variety of topics including primate decline, illegal logging, land use, and population. Other interests include agriculture, biodiversity, global change, natural resource management, and urban design. She has spent time studying the rainforest and the amphibians of the Peruvian Amazon and enjoys the great outdoors. http://www.earthpolicy.org/Updates/Update35.htm]
The consensus among biologists is that we now are moving toward another mass extinction that could rival the past big five. This potential sixth great extinction is unique in that it is caused largely by the activities of a single species. It is the first mass extinction that humans will witness firsthand—and not just as innocent bystanders.  While scientists are not sure how many species inhabit the planet today, their estimates top 10 million. Yet each year thousands of species, ranging from the smallest microorganisms to larger mammals, are lost for good. Some disappear even before we know of their existence.  The average extinction rate is now some 1,000 to 10,000 times faster than the rate that prevailed over the past 60 million years. Throughout most of geological history, new species evolved faster than existing species disappeared, thus continuously increasing the planet's biological diversity. Now evolution is falling behind.  Only a small fraction of the world's plant species has been studied in detail, but as many as half are threatened with extinction. South and Central America, Central and West Africa, and Southeast Asia—all home to diverse tropical forests—are losing plants most rapidly.  Today nearly 5,500 animal species are known to be threatened with extinction. The IUCN—World Conservation Union's 2003 Red List survey of the world's flora and fauna shows that almost one in every four mammal species and one in eight bird species are threatened with extinction within the next several decades. (For access to IUCN's Red List of Threatened Species database, see www.redlist.org).  Of 1,130 threatened mammal species, 16 percent are critically endangered—the highest threat level. This means that 184 mammal species have suffered extreme and rapid reduction in population or habitat and may not survive this decade. Their remaining numbers range from under a few hundred to, at most, a few thousand individuals. For birds, 182 of the 1,194 threatened species are critically endangered. Although the status of most of the world's mammals and birds is fairly well documented, we know relatively little about the rest of the world's fauna. Only 5 percent of fish, 6 percent of reptiles, and 7 percent of amphibians have been evaluated. Of those  studied, at least 750 fish species, 290 reptiles, and 150 amphibians are at risk. Worrisome signs—like the mysterious disappearance of entire amphibian populations and fishers' nets that come up empty more frequently—reveal that there may be more species in trouble. Of invertebrates, including insects, mollusks, and crustaceans, we know the least. But what is known is far from reassuring.  At the advent of agriculture some 11,000 years ago, the world was home to 6 million people. Since then our ranks have grown a thousandfold. Yet the increase in our numbers has come at the expense of many other species.  The greatest threat to the world's living creatures is the degradation and destruction of habitat, affecting 9 out of 10 threatened species. Humans have transformed nearly half of the planet's ice-free land areas, with serious effects on the rest of nature. We have made agricultural fields out of prairies and forests. We have dammed rivers and drained wetlands. We have paved over soil to build cities and roads.  Each year the earth's forest cover shrinks by 16 million hectares (40 million acres), with most of the loss occurring in tropical forests, where levels of biodiversity are high. Ecologically rich wetlands have been cut in half over the past century. Other freshwater and terrestrial ecosystems have been degraded by pollution. Deserts have expanded to overtake previously vegetated areas, accelerated in some cases by overgrazing of domesticated animals. A recent study of 173 species of mammals from around the world showed that their collective geographical ranges have been halved over the past several decades, signifying a loss of breeding and foraging area. Overall, between 2 and 10 percent of mammal populations (groups of a single species in a specific geographical location) are thought to have disappeared along with their habitat. Direct human exploitation of organisms, such as through hunting and harvesting, threatens 
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more than a third of the listed birds and mammals. Other threats to biodiversity include exotic species, often transported by humans, which can outcompete and displace native species.  A recent survey of some 1,100 animal and plant species found that climate change could wipe out between 15 and 37 percent of them by 2050. Yet the actual losses may be greater because of the complexity of natural systems. The extinction of key species could have cascading effects throughout the food web. As John Donne wrote, "no man is an island." The same is true for the other species we share this planet with: the loss of any single species from the web of life can affect many others.  Healthy ecosystems support us with many services—most fundamentally by supplying the air we breathe and filtering the water we drink. They provide us with food, medicine, and shelter.  When ecosystems lose biological richness, they also lose resilience, becoming more susceptible to the effects of climate change, invasions of alien species, and other disturbances.  The 1992 Convention on Biological Diversity provides a framework for countries to conserve biological diversity and promote sustainable development. It has been signed by 168 countries, notably excluding the United States. The parties, which recently held their seventh conference in February 2004 in Kuala Lumpur, have set a target of substantially reducing biodiversity loss by 2010. Yet the convention lacks mechanisms for action and enforcement, which may make it difficult to achieve the target.  Consciously avoiding habitat destruction and mitigating the effects of land use change, reducing the direct exploitation of plants and wildlife, and slowing climate change can help us stop weakening the very life-support systems we depend on. While this may be the first time in history that a single species can precipitate a mass extinction event, it is also the first time in history that a single species can act to prevent it.
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Hydrogen CAN free the energy system from fossil fuels AND CO2.
Seth Dunn 2002 Research Associate and climate/energy team coleader at Worldwatch, served as an intern with the Climate Action Network, a consultant to the Natural Resources Defense Council, and a research assistant with the Yale Center for Environmental Law and Policy, “Hydrogen Futures: Towards a Sustainable Energy Economy,” International Journal of Hydrogen Energy 27, ScienceDirect]
The move from solid to liquid to gas fuels involves another sort of transition: the less visible process of “decarbonization”. From wood to coal to oil to natural gas, the ratio of hydrogen (H) to carbon (C) in the molecule of each successive source has increased. Roughly speaking, the ratio is between 1–3 and 1–10 for wood; 1–2 for coal; 2–1 for oil; and 4–1 for natural gas (see Fig. 2). Between 1860 and

1990, the H–C ratio rose sixfold (see Fig. 3). Jesse Ausubel of Rockefeller University argues that “the most important,  surprising, and happy fact to emerge from energy studies is that for the last 200 years, the world has progressively favored hydrogen atoms over carbon: The trend toward ‘decarbonization’ is at the heart of understanding the evolution of the energy system” [22]. The next logical fuel in this progression is hydrogen, the lightest and most abundant element in the universe and the power source of our Sun. Found on Earth in water, life forms, and hydrocarbon fuels, hydrogen is already established in space programs and industrial applications, thanks to ongoing improvements in the fuel cell. The emergence of hydrogen as a major energy carrier could initially build on the existing natural gas network for its distribution, with the hydrogen derived at first from natural gas to run high-efficiency fuel cells. Eventually, hydrogen will likely use its own full-fledged network, created by splitting water into hydrogen and oxygen using electricity from solar, wind, and other forms of renewable energy. The production of hydrogen from virtually limitless stores of renewable sources will free the energy system from carbon [17]. One of the basic elements of nature, hydrogen is the universe’s simplest element, with each atom composed of just one proton and one electron. It is the most abundant element as well, accounting for more than 90 percent of the observable universe. More than 30 percent of the mass of the Sun is atomic hydrogen [17].
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ONLY HYDROGEN SOLVES – OTHER TECHNOLOGY CAN’T PROVIDE A WHOLESALE SUBSTITUTE FOR OIL.
Peter Schwartz and Doug Randall, April 2003. “How Hydrogen Can Save America.” http://www.wired.com/wired/archive/11.04/hydrogen_pr.html [Peter Schwartz (peter_schwartz@gbn.com) is a partner in the Monitor Group and chair of Global Business Network, a scenario-planning firm. Doug Randall (doug_randall@gbn.com) is senior practitioner at GBN. Schwartz, a former futurist for Shell Oil, is an investor in two companies developing hydrogen power technologies.]
There's only one way to insulate the US from the corrosive power of oil, and that's to develop an alternative energy resource that's readily available domestically. Looking at the options - coal, natural gas, wind, water, solar, and nuclear - there's only one thing that can provide a wholesale substitute for foreign oil within a decade: hydrogen. Hydrogen stores energy more effectively than current batteries, burns twice as efficiently in a fuel cell as gasoline does in an internal combustion engine (more than making up for the energy required to produce it), and leaves only water behind. It's plentiful, clean, and - critically - capable of powering cars. Like manned space flight in 1961, hydrogen power is proven but primitive, a technology ripe for acceleration and then deployment. (For that, thank the Apollo program itself, which spurred the development of early fuel cells.) Many observers view as inevitable the transition from an economy powered by fossil fuels to one based on hydrogen. But that view presupposes market forces that are only beginning to stir. Today, power from a fuel cell car engine costs 100 times more than power from its internal combustion counterpart; it'll take a lot of R&D to reduce that ratio. More daunting, the notion of fuel cell cars raises a chicken-and-egg question: How will a nationwide fueling infrastructure materialize to serve a fleet of vehicles that doesn't yet exist and will take decades to reach critical mass? Even hydrogen's boosters look forward to widespread adoption no sooner than 30 to 50 years from now. That's three to five times too long. Adopting Kennedy's 10-year time frame may sound absurdly optimistic, but it's exactly the kick in the pants needed to jolt the US out of its crippling complacency when it comes to energy. A decade is long enough to make a serious difference but short enough that most Americans will see results within their lifetimes. The good news is that the technical challenges are issues of engineering rather than science. That means money can solve them. How much money? How about the amount spent to put a man on the moon: $100 billion in today's dollars. With that investment, the nation could shift the balance of power from foreign oil producers to US energy consumers within a decade. By 2013, a third of all new cars sold could be hydrogen-powered, 15 percent of the nation's gas stations could pump hydrogen, and the US could get more than half its energy from domestic sources, putting independence within reach. All that's missing is a national commitment to make it happen.
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CONTENTION 5 – SOLVENCY

CONVERTING THE FEDERAL FLEET TO RUN ON HYDROGEN WOULD IMMEDIATELLY CREATE A NATIONAL HYDROGEN ECONOMY – THAT’S CRUCIAL TO AVERT GLOBAL CATASTROPHE.

Edwin Black 6/23/2008 [http://www.thecuttingedgenews.com/index.php?article=5&pageid=21&pagename=Energy, Black is the award-winning, New York Times and international bestselling investigative author of 56 bestselling editions in 14 languages in 61 countries, as well as scores of newspaper and magazine articles in the leading publications of the United States, Europe and Israel. With a million books in print, his work focuses on genocide and hate, corporate criminality and corruption, governmental misconduct, academic fraud, philanthropy abuse, oil addiction, alternative energy and historical investigation. Editors have submitted Black's work nine times for Pulitzer Prize nomination, and in recent years he has been the recipient of a series of top editorial awards. He has also contributed to a number of anthologies worldwide. For his work, Black has been interviewed on hundreds of network broadcasts from Oprah, the Today Show, CNN Wolf Blitzer Reports and NBC Dateline in the US to the leading networks of Europe and Latin American. His works have been the subject of numerous documentaries, here and abroad. All of his books have been optioned by Hollywood for film, with three in active production. Black's speaking tours include hundreds of events in dozens of cities each year, appearing at prestigious venues from the Library of Congress in Washington to the Simon Wiesenthal Institute in Los Angeles in America, and in Europe from London's British War Museum and Amsterdam's Institute for War Documentation to Munich's Carl Orff Hall]
Today alternative fuel vehicles are ready—or fast becoming ready—to roll out en masse. If fleet managers adopted a Green Fleet Initiative, that is a hierarchy of purchasing that mandates hydrogen cars first, fully electric cars second, and CNG cars third, the race would be on among all truck and heavy-duty vehicle manufacturers from GM to Mercedes to be the first to fulfill those orders. Volume purchasing would multiply and accelerate the technology, bring down costs, and migrate such vehicles swiftly from commercial fleets to average consumers. Therefore, the public and environmentally conscious companies can choose to ship green, shop green, drink green, and even communicate green. For example, in choosing an overnight shipper will it be Federal Express or UPS? In buying soda, will it be Coke or Pepsi? Corporate policies, such as nondiscrimination, labor fairness, environmental damage, and other conduct are already determining factors for many in choosing where to place their business. Therefore, there is more power in one petition to UPS and Federal Express than to all the members of Congress combined. Ironically, the federal government itself maintains America’s single largest fleet by far—some 600,000 vehicles. Environmental groups have consistently sued the federal government to compel it follow its own alternative fuel guidelines. The Energy Policy Act, passed after the first Gulf War, mandates all federal agencies to reduce oil dependence by ensuring that some 75 percent of new vehicle purchases use alternative fuels. The law has been totally ignored. A steady cascade of court rulings has rejected government requests for delays. Government purchases alone could spur the rapid adoption of any category of alternative fuel vehicle—hydrogen or otherwise. Governments and regimes since the time of the timber-hoarding pharaohs have declined to embrace a public policy that exercises sane stewardship over energy and those who control it. Many believe the notion that man inherits the earth. Not so. He only holds it as a precious legacy for succeeding generations. That inheritance must not be squandered or reduced to rubble because of the war, industrial epidemic, or ecocidal damage arising from the intoxicating but nonetheless toxic fumes of internal combustion.
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FLEET INTRODUCTION IS AN IMPORTANT FIRST STEP IN BUILDING A NEW HYDROGEN INFRASTRUCTURE.
Paolo Agnolucci, April 3, 2007. International Journal of Hydrogen Energy. Available online at www.sciencedirect.com. Paolo is an environmental economist with a strong analytical and statistical background. After working as environmental adviser for a corporate client and as consultant in the energy sector, he joined PSI in December 2002 and left the Institute in early 2008. He is currently working in a project building scenarios for a decarbonised UK energy system in 2050 and on a project analysing the economics of the development of a hydrogen economy. Recent work has been about the role of the announcement effect in environmental taxes, the evaluation of the Climate Change Levy, modelling of technological change in energy-environment-economic models and on the role of price in the diffusion of renewable energy. Paolo is also a PhD student in the economics department at Birkbeck College and a member of the UK Network of Environmental Economists. ]
The second step in the virtuous cycle is the introduction of hydrogen among fleets. Fleet vehicles have the advantages of being regularly refuelled and undergoing maintenance at one location, and driving along fixed routes or at least within a certain area. In addition, fleet vehicles are driven twice as much as household vehicles—therefore maximizing the environmental benefits—and are bought by relatively few decision-makers—therefore facilitating the implementation of information campaigns [48]. Fleets are a considerable market. i.e. approximately one quarter of all LDVs sales in the US even though they are only 6% of the stock [48]. High turnover rates of fleets would facilitate the quick penetration of hydrogen vehicles in the stock and the purchase of the vehicles by households in the second-hand market. A significant number of fleet vehicles are bought by government agencies or other public bodies which tend to be more receptive to the implementation of governmental policies.
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only Federal Government adoption stimulates public acceptance of hydrogen technology.

Robert Rose, January 2003. “Fuel Cells and Hydrogen: The Path Forward” Robert Rose is Executive Director of US Fuel Cell Council and the Breakthrough Technologies Institute. http://www.fuelcells.org/info/pathforward.pdf
The federal government should become an early adopter of fuel cells, choosing the technology to supply an increasing share of the enormous federal power requirements, and to make up an increasing share of its vehicle purchases. The special characteristics of fuel cells make them desirable products for defense and non-defense electricity generation, micro-applications, emergency response, and high-efficiency passenger and specialty vehicles. Government deployment of fuel cells lends invaluable credibility that stimulates public acceptance of the technology. Market Entry Support. Federal programs are critical to helping move fuel cell products from their demonstration stage to commercial use. Market entry support programs should include financial support such as tax incentives for early purchasers, per-kilowatt production incentives such as the wind power purchase subsidy program, and expansion of the successful fuel cell “buy down” program for local, state and federal governments and tax-exempt entities. Market support also should include non-financial incentives and consistent, uniform treatment of fuel cell power and other advanced and renewable power generation technologies.
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FEDERAL PROCUREMENT SOLVES THE CHICKEN AND EGG PROBLEM OF INTRODUCING VEHICLE OR INFRASTRUCTURE FIRST – GOVERNMENT VEHICLES COULD MAKE USE OF EXISTING INFRASTRUCTURE TO BROADEN OVERALL USE OF HYDROGEN ENERGY.
Richard Goodstein 11-16-05(former Divisional Vice-President for Browning-Ferris Industries environmental services company, served as the liaison of BFI CEO William D. Ruckelshaus, former EPA Administrator President Clinton and Vice President Al Gore named Mr. Goodstein to serve on Builders for Peace, a high level organization with the mission of creating economic opportunity in the Middle East following the first Israeli-Palestinian peace agreement in September 1993. He received his B.A. with honors from Wesleyan University (CT) in 1974 and his J.D. magna cum laude from Georgetown University Law Center in 1978, where he served on the Georgetown Law Review, statement to U.S. Senate Committee on Enviroment & Public Works, http://epw.senate.gov/hearing_statements.cfm?id=248815) 
Chicken-And-Egg Problem: Hydrogen Is Available Today. In hydrogen circles it is often said that a chicken-and-egg problem exists: auto companies wonder whether they can assume the risk of putting large numbers of hydrogen-powered cars on the roads without an existing hydrogen infrastructure, whereas hydrogen generators question the wisdom of deploying a hydrogen infrastructure without enough hydrogen-powered vehicles to generate sufficient demand for hydrogen. Air Products believes this argument is a red herring. Because an extensive hydrogen-generating network exists throughout the country, hydrogen is very much available today—not in a dispensable form, perhaps, but it is certainly available to be tapped by the auto industry for many years to come as we make the transition into a fully deployed hydrogen economy. Moreover, Air Products has developed mobile hydrogen fueling stations—devices that are approximately the size of one or two large U-haul trailers—that can hold enough hydrogen to fuel 15-50 cars per week. They are self-contained and require no utility hook-ups. Air Products currently deploys a number of these throughout the United States, but nothing precludes rural deployment. Therefore, if an auto company decides to experiment with hydrogen fuel cell cars in Oklahoma or Vermont, for example, rather than Florida or California, no technical reason prevents a mobile fueler from being deployed to service these autos. What’s more, one of our mobile hydrogen fueling stations actually costs less than a hydrogen fuel cell car does today. Air Products also has developed a number of stationary hydrogen-dispensing facilities that look much like a standard gasoline pump at the corner gas station today. (See attached photos of hydrogen fueling products.) Indeed, the hydrogen that is used at the Shell station on Benning Road in Washington, D.C. (where a number of General Motors hydrogen fuel cell cars are fuelled) is generated by Air Products in Delaware and trucked to Washington. The dispensing equipment at this station is a proprietary design developed by Air Products. I encourage everyone on the Committee to visit that Benning Road station to see that hydrogen is here and now, not simply some futuristic fantasy. Air Products has deployed hydrogen fueling station equipment throughout the country. Seventeen of our fueling stations will have been deployed in California by the end of 2005, in part to meet Governor Schwarzenegger’s call for a statewide “hydrogen highway.” We also have hydrogen generation and fueling equipment in Las Vegas, in three California municipalities, at the University of California at Irvine and at Davis, and at Penn State University, among other locations. Air Products’ stationary hydrogen fueling dispensers are in place with each of the Big Three auto makers in Michigan, and internationally in Japan, Korea, Singapore, China, Taiwan Germany, and Italy. Beijing is trying to use the 2008 Olympics as an opportunity to showcase a move toward cleaner technologies and we should expect to see a variety of hydrogen fueling stations and hydrogen fuel cell cars flitting about Beijing during the Olympics. Of course, there are only about 100 hydrogen fuel cell cars currently deployed in the United States. It will be many, many years before hydrogen fuel cell cars number in the thousands, let alone in the millions. Given the enormous amount of hydrogen generated for industrial purposes today, it will be at least a decade in the United States before hydrogen-fuelled vehicles make a dent in the overall amount of hydrogen generated for industrial purposes. The price of hydrogen fuel has come down substantially in the past few years. Hydrogen generated off our pipeline in Los Angeles, for example, can be competitive with gasoline in Los Angeles on a per gallon equivalent. Hydrogen delivered over the road gets more expensive than gasoline today because of the specialized hauling equipment that is required. Novel methods of hydrogen delivery that would reduce the distribution cost are being examined by Air Products. Once economies of scale are reached, those costs will drop. Moreover, the most commonly used hydrogen fuel cell is more than twice as efficient as a gasoline internal combustion engine. Legislative Actions To Facilitate Hydrogen. Government’s Role Is Vital. Government has a special role in proceeding toward a hydrogen economy. The goals to be accomplished—energy security, a clean environment—are unlikely to be ones that will affect most consumer behavior. Individual consumers do not purchase our national defense. The nation as a whole does that through taxation. Similarly, we should not expect the private sector solely to assume the cost of developing technologies that benefit society at large rather than any individual consumer. While the free market will certainly play a role in responding to consumer choice, government action will be indispensable to accomplishing the very meritorious objectives of the hydrogen economy. 

HYDROGEN 1AC

Federal support is key to successful launch of hydrogen technology – wind power proves
Robert Rose, January 2003. “Fuel Cells and Hydrogen: The Path Forward” Robert Rose is Executive Director of US Fuel Cell Council and the Breakthrough Technologies Institute. http://www.fuelcells.org/info/pathforward.pdf
A growing number of fuel cell manufacturers and other interested parties are bringing new fuel cell products to market; others have announced commercialization schedules over the next several years. Federal support for market introduction is key to assuring a successful commercial launch of the technology, providing a bridge between relatively expensive advanced pilot programs and cost-competitive commercial offerings. Federal support for advanced energy technologies is customary, continuing and successful. The best recent evidence of its effectiveness is wind power, which has taken advantage of market support programs to achieve significant market share. Federal support should expand upon the existing modest support programs and utilize both direct support and tax incentives

NO HYDROGEN NOW

The status quo is unacceptable, continued use of fossil fuel will cause irreversible impacts only a transition away can solve
Marshall Brian - 2002.   Brian is best known as the founder of How Stuff Works. He started HowStuffWorks as a hobby in 1998 and it has grown to be one of the top Web sites in the country.  He is known for the Robotic Nation essays and the book Manna. The article How to make a million dollars is also very popular. He is known for my book for teenagers entitled The Teenager's Guide to the Real World, now in its tenth printing and selected for the New York Public Library's prestigious Books for the Teen Age list (review). I am also known as a member of the Academy of Outstanding Teachers at North Carolina State University, where he taught in the computer science department for 6 years. Today he is a writer, a well-known national speaker and a consultant. He lives in Cary, N.C. with his wife Leigh and our four children. http://www.americanhydrogenassociation.org/ahah2economy.html]
Currently, the United States and most of the world is locked into what could be called the fossil fuel economy. Our automobiles, trains and planes are fueled almost exclusively by petroleum products like gasoline and diesel. A huge percentage of our power plants use oil, natural gas and coal for their fuel. If the flow of fossil fuels to the United States were ever cut off, the economy would come to a halt. There would be no way to transport the products that factories produce. There would be no way for people to drive to work. The whole economy, and in fact the whole of western society, currently depends on fossil fuels. While fossil fuels have played an important role in getting society to the point it is at today, there are four big problems that fossil fuels create:  Air pollution - When cars burn gasoline, they would ideally burn it perfectly and create nothing but carbon dioxide and water in their exhaust. Unfortunately, the internal combustion engine is not perfect. In the process of burning the gasoline, it also produces: Carbon monoxide, a poisonous gas, Nitrogen oxides, the main source of urban smog, Unburned hydrocarbons, the main source of urban ozone.  Catalytic converters eliminate much of this pollution, but they aren't perfect. Air pollution from cars and power plants is a real problem in big cities.  Environmental pollution - The process of transporting and storing oil has a big impact on the environment whenever something goes wrong. An oil spill, pipeline explosion or well fire can create a huge mess. The Exxon Valdez spill is a well-known example of the problem, but minor spills happen constantly.  Global warming - When you burn a gallon of gas in your car, you emit about 20 pounds of carbon dioxide into the atmosphere. If it were solid carbon, it would be extremely noticeable -- it would be like throwing a 5-pound bag of sugar out the window of your car for every gallon of gas burned. But because the 5 pounds of carbon comes out as 20 pounds of invisible carbon dioxide gas, most of us are oblivious to it. The carbon dioxide coming out of every fossil fired power plant and car's tailpipe is a greenhouse gas that is slowly raising the temperature of the planet. The ultimate effects are unknown, but it are strong indications that we are experiencing dramatic climate changes that affect everyone on the planet. For example, melting glaciers and polar ice caps raise the sea level, causing flooding of coastal cities. Fresh water dilution of the polar ocean waters can cause the sea currents to change. That's a big side effect that could cause Iceland, Ireland, England and France to experience much cooler weather.  Similar changes would be expected for northern areas of both coasts of North America.  Dependence - The United States, and most other industrialized countries, cannot produce enough oil to meet demand, so they import it from oil-rich countries. That creates an economic dependence. When Middle East oil producers decide to raise the price of oil, the rest of the world has little choice but to pay the higher price.
NO HYDROGEN NOW

HYDROGEN HAS POTENTIAL, BUT NOT THE ATTENTION OR FUNDING IT NEEDS.
Jonathan Gal, December 10, 2006. “Biodiesel vs. Hydrogen—Hydrogen.” Mr. Gal is the founder and chief executive officer of New England Clean Fuels, an organization that support the development of the biodiesel industry. A biology major from the Harvard College Class of 1989 and a cum Laude graduate of the highly acclaimed Babson MBA program in 1999; Jonathan has been interested in the concept of producing fuel from microorganisms since his first job as a lab technician at the National Institutes of Health in Bethesda, MD.  In addition to being the lead scientist and inventor of the MOPS, Jonathan also has a diverse business background including extensive experience on the buy side of the capital markets, both as an independent research analyst for the biotech research boutique, BioCoverage, and as a venture capitalist  for JLG Investment Management.  He is planning for the launch of the MOPS in the second half of 2008.  Jonathan is a member of Republicans for Environmental Protection. http://biodieselnow.com/blogs/hydrogen/archive/2006/11/30/biodiesel-vs-hydrogen.aspx
The federal government probably decided to allocate more funds to hydrogen research for the very reasons laid out in the above table that compares Hydrogen to BioDiesel.  BioDiesel technology is already well understood.   Therefore it doesn't need as much R&D money. BioDiesel does need some tax incentives, which the Republican Congress & Administration have provided in the form of a $1.00 per gallon tax credit, in order to put it on a level playing field in the industry.  But, in terms of basic research, it doesn't need the assistance as much as Hydrogen does. Hydrogen needs a lot more research support from the federal government in order to make it a viable alternative.  Therefore, the allocation of R&D dollars is weighted more heavily towards Hydrogen over BioDiesel.  That makes perfect sense, as far as I am concerned. It is a logical way for the US federal government to allocate research monies.  Government research support should be weighted towards those technologies that need more basic research to get them off the ground.  Since Hydrogen has enormous potential, if the research can be worked out, it makes sense to provide more support for Hydrogen research. A BioDiesel entrepreneur, like myself, can get business support from tax incentives and the Small Business Adminstration. Such supports do exist, including most importantly, the $1.00 per gallon tax incentive that was passed by the Republican Congress and the Republican Administration. I don't see any problems with how the R&D monies and other alternative energy incentives are being allocated.      You are not giving the Bush Administration a fair shake! Federal research funding should be spent on areas that NEED research. Hydrogen needs research because it is currently not a competitive technology. BioDiesel doesn't need as much research funding, because it the technology is already well understood. Here's an analogy that might help you to understand.  Let's say we are trying to decide on the allocation of research money between cancer and myopia.  Cancer, on the one hand, is a disease for which there is a great deal of room for improvement in the available treatments.  Myopia (near-sightedness) is a disease for which we already have several good treatment options: eyeglasses, contacts, laser surgery. Which disease should we spend more federal research dollars on?  Myopia or cancer? Clearly, we should spend it on cancer, because that is where it is needed most. Same applies to Hydrogen versus BioDiesel.  Hydrogen needs the R&D dollars more than BioDiesel.  So, Hydrogen should get more research money. It's pretty simply really.  If you cannot grasp this, then perhaps you are the incompetent one. I don't how to make this point any clearer.  If you cannot understand it, then perhaps YOU, rather than the Bush Administration, needs to be throttled for incompetence.

NO HYDROGEN NOW

Current market structures are tilted in favor of fossil fuels, slowing Hydrogen development
Seth Dunn 2002 Research Associate and climate/energy team coleader at Worldwatch, served as an intern with the Climate Action Network, a consultant to the Natural Resources Defense Council, and a research assistant with the Yale Center for Environmental Law and Policy, “Hydrogen Futures: Towards a Sustainable Energy Economy,” International Journal of Hydrogen Energy 27, ScienceDirect]
Despite these potential benefits, and despite early movements toward a hydrogen economy, its full realization faces an array of technical and economic obstacles. Hydrogen has yet to be piped into the mainstream of the energy policies and strategies of governments and businesses, which tend to aim at preserving the hydrocarbon-based status quo — with the proposed US energy policy, and its emphasis on expanding fossil fuel production, serving as the most recent example of this mindset. In the energy sector’s equivalent of US political campaign finance, market structures have long been tilted toward fossil fuel production. Subsidies to these energy sources — in the form of direct supports and the “external” costs of pollution — are estimated at roughly $300 billion annually [12]. The perverse signals in today’s energy market, which lead to artificially low fossil fuel prices and encourage the production and use of those fuels, make it difficult for hydrogen and fuel cells — whose production, delivery, and storage costs are improving but look high under such circumstances — to compete with the entrenched gasoline-run internal combustion engines (ICEs) and coal-fired power plants. This skewed market could push the broad availability of fuel cell vehicles and power plants a decade or more into the future. Unless the antiquated rules of the energy economy — aimed at keeping hydrocarbon production cheap by shifting the cost to consumers and the environment— are reformed, hydrogen will be slow to make major inroads [12].

NO HYDROGEN NOW
FEDERAL GOVERNMENT IS NOT DOING ENOUGH TO FUND HYDROGEN DEVELOPMENT: RELUCTANCE TO ADDRESS OIL DEPENDENCE AND BIAS TOWARDS OTHER ENERGIES
Seth Dunn 2002 Research Associate and climate/energy team coleader at Worldwatch, served as an intern with the Climate Action Network, a consultant to the Natural Resources Defense Council, and a research assistant with the Yale Center for Environmental Law and Policy, “Hydrogen Futures: Towards a Sustainable Energy Economy,” International Journal of Hydrogen Energy 27, ScienceDirect]
Another integral part of the renewable-hydrogen economy blueprint is the feasibility assessment. As in the case of Iceland and Hawaii, such assessments enable countries to recognize their potential for becoming leading hydrogen producers and exporters. According to its own hydrogen feasibility study, Norway, with its large natural gas resources and production capabilities and expertise in producing hydrogen from electrolysis, “could become the leading nation in hydrogen production in a short period of time”. The report added that hydrogen production based on various renewable processes — water electrolysis, photolysis, biolysis, and biomass gasification — will be important future options. It recommended further research into these areas as well as into storage, transport, and fuel cells [87]. Indeed, research and development are urgently needed to promote innovations that have potential long-term benefit but unproven commercial potential — and that the private sector therefore cannot be expected to finance. A good example of this catalytic role of seed funding is DARPA, the US defense agency that is charged with exploring new and potentially high-impact technologies, and that laid the groundwork for the Internet infrastructure. As noted earlier, DARPA is involved in a public–private consortium to promote advanced fuel cell vehicles; the agency also funds a variety of lab research e8orts to improve the efficiency of hydrogen-related technologies, which could have important military applications in vehicles and backpacks. In Powering the Future: The Ballard Fuel Cell and the Race to Change the World, Tom Koppel points out that Canada’s defense agency provided timely support to Geoffrey Ballard in the early days of what has become today’s well-financed Ballard Power Systems. More recently, Quantum Technologies has benefited from DOE R&D support to achieve the improvements in its storage tanks that attracted major investments from GM. Looking ahead, storage technologies and renewable-energy-based electrolysis deserve top priority for increased research funding [88].  Policy support for hydrogen varies among industrial nations, reflecting different cultures and emphases. In the United States, hydrogen is not well integrated with national energy policy, partly because of reluctance to address petroleum import dependence, an uncertain stance toward climate change, and the bias toward more established energy sources. Overall, there are 440 non-defense hydrogen-related projects funded in federal departments, totaling roughly $140 million per year. This includes a basic hydrogen program, which received around $27 million for the 2001 fiscal year [89]

ENERGY CRISIS NOW – HYDROGEN SOLVES

THE WORLD IS ENTERING AN ENERGY CRISIS – ONLY HYDROGEN CAN SOLVE.
Greg Blencoe and Dr. James G. Blencoe – 2007.  “Fuel of the Future”  Greg is the Chief Executive Officer of Hydrogen Discoveries Inc. Dr. James is the Chief Scientist of Hydrogen Discoveries Inc.  < www.hydrogendiscoveries.com/FueloftheFuture.pdf>
The world is in the early stages of a long-term energy crisis. Currently, the price of crude oil is more than $75 per barrel. Fuel costs are poised to rise further in the future because of long-term supply and demand imbalances due to: the rapidly expanding economies of China and India; political instability in many major oil-producing nations; the threat of terrorist attacks on oil facilities in Middle Eastern and African nations; and the growing recognition that global peak production of conventional crude oil has either already passed or will occur in the next few years. Although production of world conventional crude oil is at or near its peak, there is sufficient oil available from other fossil fuel sources to satisfy consumer demands for many years to come. For example, there are large reserves of non-conventional crude oil in the Canadian tar sands of Alberta, and in the oil shales of Colorado, Utah, and Wyoming. However, the environment would suffer greatly if fuels from these sources are used, because they would produce even higher levels of harmful emissions than crude oil from conventional sources. Clearly, there must be a better way. Is it possible for the U.S. to have its energy needs in the transportation sector met by a fuel that is cost effective, domestically produced, clean, and renewable? Fortunately, the answer to this question is a resounding yes. The Promising Future of Hydrogen: Hydrogen will play a key role in solving the world’s energy problems. However, lingering technical challenges in hydrogen storage and delivery have precluded widespread use of hydrogen as an energy carrier for stationary and mobile applications. As a transportation fuel, hydrogen must be safe and cost-competitive with gasoline. It must also allow cars, SUVs, and light trucks to have a driving range of 300 miles or more on a single tank of fuel. The driving public is likely to reject transportation fuels that fail to meet these requirements

HYDROGEN SOLVES OIL/WARMING

THE PLAN WILL GET US OFF OF GASOLINE.
Renee Schoof, July 19, 2008. “U.S. could ‘eliminate petrol use.’” The Advertiser (Australia), Lexis.
As the cost of filling our tanks skyrockets, a government-backed study released yesterday says the U.S. could nearly eliminate its need for petrol for cars, pickup trucks and utes by 2050 - if the government helps build a market for hydrogen fuel cells and other technologies. The study by the National Research Council of the National Academies, the U.S. government's adviser on science, medicine and engineering, looked mainly at the future of hydrogen fuel cell vehicles. It concluded that with about $55 billion in government support in the next 15 years, hydrogen vehicles could be competitive with petrol-powered ones and common on the roads by 2050. Congress asked the advisory body to look at prospects for hydrogen and alternatives that could have the largest impact by 2020. The experts group's findings are a best-case look at low-carbon fuel options, at a time when President George W. Bush and some Congress members push for expanded searches for domestic oil. Light-duty vehicles use 44 per cent of the oil used in the U.S. and emit more than 20 per cent of the carbon dioxide, the main gas causing global warming. The report said hydrogen alone could eliminate more than 60 per cent of this oil use and carbon by 2050. If the nation used hydrogen and other low-carbon fuels as well, by the same year carbon dioxide emissions from cars and trucks could be cut to less than 20 per cent of current levels. The study did not attempt to estimate whether it would be cheaper for drivers to use hydrogen than petrol in the future.

Hydrogen solves warming and dependence
Marshall Brian - 2002.   Brian is best known as the founder of How Stuff Works. He started HowStuffWorks as a hobby in 1998 and it has grown to be one of the top Web sites in the country.  He is known for the Robotic Nation essays and the book Manna. The article How to make a million dollars is also very popular. He is known for my book for teenagers entitled The Teenager's Guide to the Real World, now in its tenth printing and selected for the New York Public Library's prestigious Books for the Teen Age list (review). I am also known as a member of the Academy of Outstanding Teachers at North Carolina State University, where he taught in the computer science department for 6 years. Today he is a writer, a well-known national speaker and a consultant. He lives in Cary, N.C. with his wife Leigh and our four children. http://www.americanhydrogenassociation.org/ahah2economy.html
In the previous section we noted the significant, worldwide problems created by fossil fuels. The hydrogen economy promises to eliminate all of the problems that the fossil fuel economy creates. Therefore, the advantages of the hydrogen economy include:

 1. The elimination of pollution caused by fossil fuels - When hydrogen is used in a heat engine or fuel cell to create power, it is a completely clean technology. The only byproduct is water. There are also no environmental dangers like oil spills to worry about with hydrogen.

2. The elimination of greenhouse gases - If the hydrogen comes from the electrolysis of water, then hydrogen adds no greenhouse gases to the environment. There is a perfect cycle -- electrolysis produces hydrogen from water, and the hydrogen recombines with oxygen to create water and power in a fuel cell.

3. The elimination of economic dependence - The elimination of oil means no dependence on the Middle East and its oil reserves.

4. Distributed production - Hydrogen can be produced anywhere that you have electricity and water. People can even produce it in their homes with relatively simple technology.

The problems with the fossil fuel economy are so great, and the environmental advantages of the hydrogen economy so significant, that the push toward the hydrogen economy is very strong.

HYDROGEN SOLVES OIL/WARMING

HYDROGEN POWER IS SUPERIOR TO ANY OTHER ENERGY-GENERATING TECHNOLOGY
Robert Rose, January 2003. “Fuel Cells and Hydrogen: The Path Forward” ” Robert Rose is Executive Director of US Fuel Cell Council and the Breakthrough Technologies Institute. www.fuelcells.org/info/pathforward.pdf
No other energy generating technology holds the combination of benefits that fuel cells offer. Benefits include high efficiency; unmatched environmental performance; high quality power; fuel flexibility; quiet operation; simplicity (no moving parts); modularity/scalability, which lead to high reliability, flexible siting and ease of maintenance; and adaptability to specialized application. Unlike solar and wind technologies, fuel cells operate continuously regardless of time of day or weather conditions and can be sited in any terrain. 

Customers can tailor their fuel cell power plant to meet their unique needs for grid independent, grid connected or grid parallel power. When the fuel cell is sited near the point of use, its waste heat can be captured for useful purposes. Fuel cells can be and have been sited nearly anywhere, on a farm or inside a skyscraper, and in operating environments that range from the desert of California to the frigid climate of Alaska.   Fuel cells enable us to think about power generation in unusual ways. A fuel cell car, for example, is also a clean, efficient power-generating unit on wheels.
DEVELOPING HYDROGEN KEY TO AVERT ENVIRONMENTAL AND ECONOMIC CRISIS.
S.Z. Baykara, August 21, 2004. “Hydrogen as fuel: A critical technology?” Dr. Baykara is a professor of chemical engineering at Yildiz Technical University in Istanbul, Turkey.
Environmental stress and depletion of natural resources will lead to a decline in global economy following a peak during the first half of the 21 century. Hydrogen energy system is emerging as the main, longterm, final energy system which could reverse this negative trend. Especially hydrogen produced from water using solar energy is the most suitable fuel and energy carrier for sustainable development.

HYDROGEN SOLVES OIL/WARMING

HYDROGEN VEHICLES ARE CRUCIAL TO ENERGY SECURITY AND DECREASED EMISSIONS.

GIELEN 2005.  “PROSPECTS FOR HYDROGEN AND FUEL CELLS” The International Energy Agency, Main authors: Dolf Gielen, Senior Analyst, International Energy Agency, and Giorgio Simbolotti. The International Energy Agency (IEA) is an autonomous body which was established in November 1974 within the framework of the Organisation for Economic Co-operation and Development (OECD) to implement an international energy programme. It carries out a comprehensive programme of energy co-operation among twenty-six of the OECD’s thirty member countries. The basic aims of the IEA are: to maintain and improve systems for coping with oil supply disruptions; to promote rational energy policies in a global context through co-operative relations with non-member countries, industry and international organisations; to operate a permanent information system on the international oil market; to improve the world’s energy supply and demand structure by developing alternative energy sources and increasing the efficiency of energy use; to assist in the integration of environmental and energy policies. http://www.iea.org/textbase/nppdf/free/2005/hydrogen2005.pdf
Hydrogen is an energy carrier with the potential to open the door to a wide range of new energy technologies and policy options. Fuel cells powered by hydrogen or other fuels can achieve high efficiencies and have a variety of possible uses in mobile and stationary applications. In the right circumstances hydrogen and fuel cells technologies could make major contributions to the key policy objectives of energy security and mitigation of carbon dioxide (CO2) emissions, especially in the transportation sector. Recent advances in hydrogen and fuel cell research and development have tremendously increased the interest of the international community in these technologies which have the potential to create paradigm shifts in transport and distributed power generation. There are approximately 400 demonstration projects currently in progress world wide. Of the many technology options, the possibility of hydrogen powered fuel cell vehicles is perhaps the most far reaching. It has attracted widest interest and unprecedented research investment by Governments and private firms in the automobile and energy sectors. Replacing petrol used in vehicles could, obviously, have major advantages for energy security and climate change mitigation. And fuel cell powered vehicles could be a new, attractive market with benefits for the global economy. Hydrogen can also reduce CO2 emissions when it is produced from renewables and nuclear energy. If the source of the hydrogen is natural gas or coal then the capture and storage of CO2 is essential to achieve emission savings. In all cases, hydrogen fuel cell vehicles reduce local environmental pollution, as the only effluent is water vapour.
HYDROGEN SOLVES OIL
A transition to Hydrogen would END THE FOSSIL FUEL ECONOMY
Discover Magazine - November 1, 2001 by Brad Lemley. Discover Magazine is for science news, articles, current events and future views on technology, space, environment, health and medical, and more. “Lovin' Hydrogen”  http://discovermagazine.com/2001/nov/featlovin
The future is simple, says Amory Lovins. The future is nonpolluting, inexhaust-ible, nontoxic, and so basic that even a liberal arts major can understand its chemical structure.  The future is hydrogen: H, one proton, one electron. The first, lightest, and most common element in the universe.  The stuff that turns oil into margarine. The stuff that made the Hindenburg float. The stuff that combines with oxygen to make water and with carbon to make methane. The stuff that sends the space shuttle skyward and could someday power your car, office building, house, cell phone, even your hearing aid.  The stuff that could clean up the planet.  "Think of a world in which cars are whisper quiet, they emit only water vapor, and OPEC is out of business because the price of oil has fallen to five dollars a barrel," says Lovins, in characteristically measured tones. Global warming, smog, California-style blackouts, a whole host of ills will be solved by hydrogen, he says. "We're already on the way."  Maybe. Whether or not hydrogen will become the fuel of choice in the foreseeable future is controversial: There's no shortage of energy pundits who proclaim that Lovins and other boosters grossly underestimate the expense of making hydrogen, not to mention the technical hurdles that must be overcome. These naysayers argue that hydrogen's role in the world's fuel mix is likely to remain marginal for decades. "Amory Lovins is selling snake oil," says Myron Ebell, director of international environmental policy at the Competitive Enterprise Institute, a conservative think tank. "There are immense practical barriers."  Still, Lovins believes that hydrogen's virtues, deployed according to his unique plan, make its widespread use in the near future virtually inevitable. Unlike other environmentalists, who claim clean technologies will thrive only with government insistence, Lovins contends that the entire fossil-fuel economy will give way to hydrogen because of simple obsolescence and efficiencies, in much the same way that vinyl records gave way to CDs. His plan for switching to a hydrogen-based economy stresses the money to be made. As he puts it, "the transition can be profitable at every step, starting now." Lovins's role: to nudge corporations and governments along by consulting, spinning off companies, and preaching the virtues of hydrogen to all who will listen. He has advised 15 heads of state, started a hydrogen-powered-car design firm, and is, he says, "spread thinly over 50 countries." 
DOMESTICALLY-BASED HYDROGEN SOLVES EMISSIONS AND IS A LONG TERM SOLUTION TO ENERGY NEEDS

United States Department of Energy, in November 2002. “NATIONAL HYDROGEN ENERGY ROADMAP,” Based on the results of the National Hydrogen Energy Roadmap Workshop. < www.eere.energy.gov/hydrogenandfuelcells/pdfs/national_h2_roadmap.pdf>
An energy economy based on hydrogen could resolve growing concerns about America’s energy supply, security, air pollution, and greenhouse gas emissions. Hydrogen offers the long-term potential for an energy system that produces near-zero emissions and is based on domestically available resources. Before hydrogen can achieve its promise, however, stakeholders must work together to overcome an array of technical, economic, and institutional challenges.  Hydrogen has the potential to play a major role in America’s future energy system. This Roadmap outlines key issues and challenges in hydrogen energy development and suggests paths that government and industry can take to expand  use of hydrogen-based energy

HYDROGEN SOLVES OIL

HYDROGEN VEHICLES SOLVE OIL DEPENDENCE
Shaun Mackey, August 2005. “Hydrogen Cars Are Not All Hot Air.” Shaun Mackey writes for Hydrogen Cars, a resource site featuring the latest concept autos, hydrogen highway, fuel cell technology, H2 engines, production and infrastructure issues. http://deverne.net/2005/08/hydrogen-cars-are-not-all-hot-air.html
The other benefit of hydrogen cars running on “hydrogen highways” (as both President George W. Bush and California Governor Arnold Schwarzenegger are calling them) is that this will lessen the U. S. dependence upon foreign oil. By using hydrogen as an alternative fuel source, no longer will OPEC have the stranglehold upon our economy and subjugating us to ever-increasing gasoline prices. What has to happen to make this a reality? With current technology, the hydrogen cars are still too expensive for the consumer market, so prices will need to come down as new technology is developed. In addition, the infrastructure will have to be in place to support a hydrogen highway network. Fuel stations, such as the 15 currently operating in California, will need to be expanded to a nationwide network. And probably the most important aspect of having the hydrogen highway become a reality is stepping up economical production of hydrogen for use in hydrogen fuel cell vehicles.

HYDROGEN IS MORE VERSATILE THAT NOT ONLY FOSSIL FUELS, BUT OTHER ALTERNATIVE OPTIONS AS WELL
T. Nejat Veziroğlu and Sümer Şahin, February 5, 2008. “21st Century’s energy: Hydrogen energy system.” Dr. Veziroğlu is a professor at the Clean Energy Research Institute at the University of Miami. Dr. Şahin is a professor at Gazi U¨ niversitesi, Teknik Eg˘ itim Faku¨ ltesi, Teknikokullar, Ankara, Turkey.
At the user end, all fuels must be converted through a process (such as combustion) to other forms of energy, e.g., thermal energy, mechanical energy and electrical energy. If a fuel can be converted through more than one process to various forms of energy at the user end, it becomes more versatile and more convenient to utilize. Table 4 lists various fuels and processes by which they can be converted to other forms of energy at the user end. It can be seen that all the fuels, except hydrogen, can be converted through one process only, that of combustion. Hydrogen, however, can be converted to other forms of energy in five different ways; i.e., in addition to flame combustion, it can be converted directly to steam, converted to heat through catalytic combustion, act as a heat source and/or heat sink through chemical reactions, and converted directly to electricity through electrochemical processes. In other words, hydrogen is the most versatile fuel.

IN END-USER APPLICATIONS, HYDROGEN IS THE MOST EFFICIENT FUEL
T. Nejat Veziroğlu and Sümer Şahin, February 5, 2008. “21st Century’s energy: Hydrogen energy system.” Dr. Veziroğlu is a professor at the Clean Energy Research Institute at the University of Miami. Dr. Şahin is a professor at Gazi U¨ niversitesi, Teknik Eg˘ itim Faku¨ ltesi, Teknikokullar, Ankara, Turkey.
In comparing the fuels, it is important to take into account the utilization efficiencies at the user end. For utilization by the user, fuels are converted to various energy forms, such as thermal, mechanical and electrical. Studies show that in almost every instance of utilization, hydrogen can be converted to the desired energy form more efficiently than other fuels. Table 5 presents the utilization efficiency factors, defined as the fossil fuel utilization efficiency divided by the hydrogen utilization efficiency, for various applications. It can be seen that hydrogen is the most efficient fuel. This results in conservation of resources, in addition to conserving energy.

OIL COLLAPSES LEADERSHIP/ALT ENERGY KEY

STICKING TO FOSSIL FUELS WILL DESTROY US COMPETITIVENESS – INVESTMENT IN ALTERNATIVE ENERGY SOURCES IS KEY.
Trevor Houser et al 2008 [fellow at the Peterson Institute for International Economics, partner at the Rhodium Group, adjunct professor at City College of New York, author of China's Energy Evolution: The Consequences of Powering Growth at Home and Abroad (forthcoming 2008, with Daniel Rosen), Leveling the Carbon Playing Field: International Competition and US Climate Policy Design (2008), and China Energy: A Guide for the Perplexed (2007).), Rob Bradley, (BS Physical Science, MS in Environmental Studies, founder and chairman of the Institute for Energy Research, he is an expert on energy policy and its relation to the environment., author of Oil, Gas, and Government: The U.S. Experience), Britt Childs, (BS in International Politics Georgetown University, research analst at World Resource Institute), Jacob Werksman, (Senior advisor to Global Inclusion Program at Rockefeller Foundation, adjunct law professor, A.B. Columbia, J.D. Michigan), Robert Heilmayr, (B.A. Environmental Studies, Politics, Economy Claremont McKenna), “Leveling the Carbon Playing Field: International Competition and US Climate Policy Design, Peterson Institute for International Economics, World Resource Institute, http://pdf.wri.org/leveling_the_carbon_playing_field.pdf]
If the world is indeed heading toward a carbon-constrained future, fundamental shifts within the economy to low-carbon energy technologies and more efficient practices will be needed. Past experience in renewable energy and efficient vehicle technologies has seen companies profit from strong regulatory environments at home to build competitive advantage abroad. Loose or uncertain policy structures will not serve US companies well in the medium to long term, as other countries will build markets for the products and services that will be required in a low-carbon world. Such concerns have led many major US companies to call for strong mandatory climate policy.4 In addition, policymakers should carefully weigh the cost of measures to protect carbon-intensive industry for the economy as a whole. Certain policy options may shield domestic producers of goods like steel, aluminum, and chemicals but do so at the expense of taxpayers, consumers, or downstream industries that rely on those goods and that compete internationally as well. And building US competitiveness in the low-carbon energy technologies needed to stabilize the climate will require not only a clear domestic regulatory environment but also a significant amount of investment in infrastructure, education, and research and development. The economic and fiscal costs of protecting carbon-intensive manufacturing must be measured against these longer-term strategic goals. Finally, while there are costs associated with US action to reduce carbon emissions, there are also costs associated with inaction or delay. Estimating the financial costs associated with the impacts of climate change is notoriously difficult, but the United Nations Framework Convention on Climate Change (UNFCCC 2007a) calculates that the cost of adaptation globally will run to tens of billions of US dollars per year by 2030. While the poorest countries will disproportionately feel these impacts, the United States will by no means be immune from significant damage. 

HYDROGEN KEY TO THE ECONOMY

HYDROGEN INFRASTRUCTURE CREATES NEW JOBS, WHICH BOLSTERS THE U.S. ECONOMY
Robert E. Willis, 2-6-08 (web editor of Hydrogen Now!, http://www.hydrogennow.org/HNews/PressArea/2003StateofUnion.htm) 
Using renewable energy to produce hydrogen will create jobs that this country desperately needs.  The government should have a program that uses renewable energy to put us back to work.  Tax cuts for the rich are not going to spur businesses to expand in this time of great economic uncertainty.  Businesses are taking a wait-and-see position before beginning any new expansion.  They are waiting for the economy to recover before they spend any money.  But the economy won’t recover until some money is spent.  The tax cuts will not help the economy.  An aggressive jobs creation program is needed to put America back to work.  It can be done by building the renewable hydrogen economy.

HYDROGEN HELPS THE MILITARY

HYDROGEN FUEL CELLS ARE HARD TO SEE BY INFRARED, AND CAN PROVIDE MOBILE ELECTRICITY AND WATER, OPTIMAL FOR MILTARY CONDITIONS
Kristine E. Blackwell, Lieutenant Colonel, USAF, 2007 “Department of Defense And Energy Independence: Optimism Meets Reality,”

https://research.maxwell.af.mil/Publication.aspx?PubCat=AF+Fellows&PubYr=0 
Hydrogen powered fuel cells are a potential alternative power source for DOD and have received considerable attention and study over the past few years. Fuel cells—thin, flat, and stackable–generate electricity through an electrochemical process that combines hydrogen and oxygen and produces water and heat as waste products. One fuel cell generates a modest amount of energy but several can be stacked together for increased power production.  Pros: Hydrogen fuel cells have many positive attributes. They are more efficient than combustion engines and do not produce carbon emissions. They do not run down or need to be recharged but can continue operating with the addition of more fuel. For the military, hydrogen fuel cells provide the added benefits of near silent operation and reduced infrared exposure. Furthermore, for portable applications, hydrogen fuel cells weigh less than batteries and retain  power longer. Finally, since hydrogen can be obtained from many sources including water, fuel for the cells could, theoretically, be manufactured on the battlefield.

FUEL CELLS HELP THE MILITARY OPERATE MORE EFFICIENTLY AND SAVE LIVES
Robert Rose, January 2003. “Fuel Cells and Hydrogen: The Path Forward” ” Robert Rose is Executive Director of US Fuel Cell Council and the Breakthrough Technologies Institute. www.fuelcells.org/info/pathforward.pdf
Fuel cells help the military reduce the cost of battlefield logistics, provide a source of energy for the modern soldier, save money and reduce pollution at military installations and on board ships and terrestrial vehicles, and most importantly, save lives and materiel by reducing telltale heat and noise. Fuel cells may provide life-saving power for the soldier of the future, who will be carrying enough electronic equipment to require one kilowatt or more of electric power. A recent Defense Science Board report entitled “More Capable Warfighting Through Reduced Fuel Burden” concluded, “over 70 percent of the tonnage required to position today’s US Army into battle is fuel.” The report also found that significant war-fighting, logistics and cost benefits occur when weapons systems are made more fuel efficient. Stationary fuel cells are helping the military address peak electric power needs while complying with the presidential directive to reduce energy use at Federal facilities by 20%. Stationary fuel cells for military applications can provide back up or standby power for special operations and activities and can provide power in remote areas.

HYDROGEN PROCUREMENT = BUY AMERICAN

VEHICLE PROCUREMENT WILL BUY AMERICAN
Christopher Bolkcom, Specialist in National Defense, Foreign Affairs, Defense, & Trade Division @ Congressional Research Service, CRS Report For Congress, 4/1/2005, http://digital.library.unt.edu/govdocs/crs/permalink/meta-crs-6172:1
Buy American Issues 16. The VXX procurement is subject to two domestic content statutes, The Buy American Act 17 and the Berry Amendment. 18 The Buy American Act attempts to protect domestic labor by providing a preference for American goods in government purchases. In determining what are American goods, the place of mining, production, or manufacture is controlling. The nationality of the contractor is not considered. 19 The domestic preference requirement of the act is broad in scope. The federal government is required to buy domestic “articles, materials, and supplies” when they are acquired for public use unless a specific exemption applies. 20 The test of origin is applied to supplies delivered to the government as “end products.” 21 Manufactured articles are considered domestic if they have been manufactured in the United States from components, “substantially all” of which have been mined, produced, or manufactured in the United States. 22 Substantially all means that the cost of foreign components does not exceed 50% of the cost of all components. 23

WARMING NOW

ONLY BY MAKING THE SHIFT AWAY FROM A FOSSIL FUEL ECONOMY CAN WE AVOID THE CATASTROPHIC IMPACTS OF WARMING
John Carey – 2004.  “Global Warming:  Consensus is growing among scientists, governments, and business that they must act fast to combat climate change. This has already sparked efforts to limit CO2 emissions. Many companies are now preparing for a carbon-constrained world”  BusinessWeek. John Carey is Senior Correspondent in Business Week's Washington, D.C., bureau. He has covered science, technology, medicine, health, energy and the environment since joining the magazine in 1989.  Carey has degrees in biochemistry (B.A., Yale University), marine biology (M.Sc., University College of North Wales), and forest ecology (M.F.S., Yale School of Forestry & Environmental Studies). http://www.businessweek.com/magazine/content/04_33/b3896001_mz001.htm]
The idea that the human species could alter something as huge and complex as the earth's climate was once the subject of an esoteric scientific debate. But now even attorneys general more used to battling corporate malfeasance are taking up the cause. On July 21, New York Attorney General Eliot Spitzer and lawyers from seven other states sued the nation's largest utility companies, demanding that they reduce emissions of the gases thought to be warming the earth. Warns Spitzer: "Global warming threatens our health, our economy, our natural resources, and our children's future. It is clear we must act."  The maneuvers of eight mostly Democratic AGs could be seen as a political attack. But their suit is only one tiny trumpet note in a growing bipartisan call to arms. "The facts are there," says Senator John McCain (R-Ariz.). "We have to educate our fellow citizens about climate change and the danger it poses to the world." In January, the European Union will impose mandatory caps on carbon dioxide and other gases that act like a greenhouse over the earth, and will begin a market-based system for buying and selling the right to emit carbon. By the end of the year, Russia may ratify the Kyoto Protocol, which makes CO2 reductions mandatory among the 124 countries that have already accepted the accord. Some countries are leaping even further ahead. Britain has vowed to slash emissions by 60% by 2050. Climate change is a greater threat to the world than terrorism, argues Sir David King, chief science adviser to Prime Minister Tony Blair: "Delaying action for a decade, or even just years, is not a serious option."  There are naysayers. The Bush Administration flatly rejects Kyoto and mandatory curbs, arguing that such steps will cripple the economy. Better to develop new low-carbon technologies to solve problems if and when they appear, says Energy Secretary Spencer Abraham. And a small group of scientists still argues there is no danger. "We know how much the planet is going to warm," says the Cato Institute's Patrick J. Michaels. "It is a small amount, and we can't do anything about it."  But the growing consensus among scientists and governments is that we can -- and must -- do something. Researchers under the auspices of the National Academy of Sciences and the Intergovernmental Panel on Climate Change (IPCC) have pondered the evidence and concluded that the earth is warming, that humans are probably the cause, and that the threat is real enough to warrant an immediate response. "There is no dispute that the temperature will rise. It will," says Donald Kennedy, editor-in-chief of Science. "The disagreement is how much." Indeed, "there is a real potential for sudden and perhaps catastrophic change," says Eileen Claussen, president of the Pew Center on Global Climate Change: "The fact that we are uncertain may actually be a reason to act sooner rather than later."  Plus, taking action brings a host of ancillary benefits. The main way to cut greenhouse-gas emissions is simply to burn less fossil fuel. Making cars and factories more energy-efficient and using alternative sources would make America less dependent on the Persian Gulf and sources of other imported oil. It would mean less pollution. And many companies that have cut emissions have discovered, often to their surprise, that it saves money and spurs development of innovative technologies. "It's impossible to find a company that has acted and has not found benefits," says Michael Northrop, co-creator of the Climate Group, a coalition of companies and governments set up to share such success stories.

HYDROGEN SOLVES WARMING

Fuel cells will revolutionize the future of energy, and new technological advances make them cost-competitive
Nuno Bento. March 2008. “Building and interconnecting hydrogen networks: Insights from the electricity and gas experience in Europe” Nuno is a Ph.D. candidate in Economics at University Pierre Mendès France (UPMF), Grenoble - France. His researches focus on the development of new energy networks in Europe within a liberalized framework. He obtained a master degree in Economics and International Politics (UPMF Grenoble) in 2004, after his graduation in Economics (Oporto School of Economics) in 2002. http://ideas.repec.org/p/hal/papers/halshs-00266304_v1.html
Hydrogen produced from renewable sources and used in fuel cells for different applications has the potential to revolutionize the future energy sector in a sustainable way. Today, 65% of global CO2 emissions come from energy uses, 21% from transportation due to its dependence on fossil fuels (WRI, 2006). Moreover, the emissions from transportation are expected to rise in the coming years, particularly in developing countries. The introduction of hydrogen and fuel cells, particularly in transportation, has the potential to curb radically greenhouse gas emissions, as well as to reduce the dependency on fossil fuels and improve air quality in the cities (Barreto et al., 2003). Even though hydrogen production is still more costly compared to other fuels—particularly gasoline for transportation—recent technological advances in production and higher oil prices have improved hydrogen’s economics (NRC, 2004). Recently, many fuel cell producers have announced that the cost of fuel cells is approaching a competitive level, and demonstration projects are already on the road throughout the world (Ballard, 2007; IEA, 2004).

DEVELOPMENT OF HYDROGEN ENERGY IS KEY TO REDUCE THE GREENHOUSE EFFECT.
S.Z. Baykara, August 21, 2004. “Hydrogen as fuel: A critical technology?” Dr. Baykara is a professor of chemical engineering at Yildiz Technical University in Istanbul, Turkey.
It is concluded that in addition to its exceptionally constructive environmental impact at the local, regional and global levels: hydrogen is expected to bring about a substantial change in the present state of affairs by creating a large number of new and diverse technologies, vast employment opportunities in all sectors and by delivering highly efficient and decentralized energy utilisation, free of geopolitical dependence in most cases. In this regard, though hydrogen is considered as a possibility presently, in the near-future hydrogen energy technologies will inevitably be recognised as CTs for countries that are consciously adjusting for sustainable development. Sustainable development scenarios are almost synonymous with sustainable production of clean energy [1–9]. The concept of sustainable development involves meeting human needs without upsetting the balance with nature in a long-term perspective. It has been more widely recognized over the last few years that the anthropogenic component of the greenhouse effect contributing to the 0.3–0.6K increase observed in the global mean surface temperature is unlikely to be remedied merely by more effective energy management or incremental amelioration in efficiency levels involving energy utilisation in the present energy system. Cleaner fuels and more effective energy conversion technologies are in greater demand due to local and global environment protection measures. In the long term, this trend involves a substantial transformation toward a new, decentralised, clean energy system offering more efficient services. Hydrogen, as a fuel and energy carrier, has the key role in such a system, where hydrogen production is expected to progressively shift from the presently available fossil-based technology toward another, maintained by renewable sources. Solar hydrogen from water constitutes the final step of this transition.

HYDROGEN SOLVES WARMING
FUEL CELLS DON’T RELEASE GREENHOUSE GAS EMISSIONS, AND THE PRODUCTION PROCESS ITSELF CAN BE USED TO GENERATE POWER, MAKING FUEL CELLS THE PERFECT SOLUTION TO WARMING AND AIR QUALITY
Hydrogen Energy Center 8 [non-profit organization working towards H toward a sustainable energy economy based on renewable hydrogen through public education, advocacy, technology demonstration and job creation,“The benefits of Hydrogen will move us to a sustainable energy economy,” http://www.hydrogenenergycenter.org/content.aspx?page_id=22&club_id=108367&module_id=8616]
Emissions from fossil fuel usage significantly degrade air quality all over the world, especially in Northeastern United States. The resulting carbon byproducts are substantially changing the world's climate. For many people and governments in the world the resulting health and climate impacts are unacceptable.  Third world economies are especially susceptible when developing energy systems needed to improve their economies. The fossil fuel economy puts people and nations under the undue influence of energy suppliers. This lack of economic independence is unacceptable to many businesses and governments.  Hydrogen has three basic benefits that address these concerns.  The use of hydrogen greatly reduces pollution. When hydrogen is combined with oxygen in a fuel cell, energy in the form of electricity is produced. This electricity can be used to power vehicles, as a heat source and for many other uses. The advantage of using hydrogen as an energy carrier is that when it combines with oxygen the only byproducts are water and heat. No greenhouse gasses or other particulates are produced by the use of hydrogen fuel cells.  Hydrogen can be produced locally from numerous sources. Hydrogen can be produced either centrally, and then distributed, or onsite where it will be used. Hydrogen gas can be produced from methane, gasoline, biomass, coal or water. Each of these sources brings with it different amounts of pollution, technical challenges, and energy requirements.  If hydrogen is produced from water we have a sustainable production system . Electrolysis is the method of separating water into hydrogen and oxygen. Renewable energy can be used to power electrolyzers to produce the hydrogen from water. Using renewable energy provides a sustainable system that is independent of petroleum products and is nonpolluting. Some of the renewable sources used to power electrolyzers are wind, hydro, solar and tidal energy. After the hydrogen is produced in an electrolyzer it can be used in a fuel cell to produce electricity. The by products of the fuel cell process are water and heat. If fuel cells operate at high temperatures the system can be set up as a co-generator, with the waste energy used for heating. 

HYDROGEN SOLVES WARMING

Hydrogen solves global warming, Empirics prove
John Carey – 2004.  “Global Warming:  Consensus is growing among scientists, governments, and business that they must act fast to combat climate change. This has already sparked efforts to limit CO2 emissions. Many companies are now preparing for a carbon-constrained world”  BusinessWeek. John Carey is Senior Correspondent in Business Week's Washington, D.C., bureau. He has covered science, technology, medicine, health, energy and the environment since joining the magazine in 1989.  Carey has degrees in biochemistry (B.A., Yale University), marine biology (M.Sc., University College of North Wales), and forest ecology (M.F.S., Yale School of Forestry & Environmental Studies). http://www.businessweek.com/magazine/content/04_33/b3896001_mz001.htm]
 In any case, the White House is not ignoring the issue. It has called for voluntary reductions and it is funding research into new technologies. "If we are successful in developing carbon sequestration and cars that run on hydrogen fuel cells, that solves most of the problem with global warming," Abraham argues. "We may disagree on targets, but no one is going to reach any targets if we don't make these investments."  But most experts believe that mandatory curbs are essential and that they can be implemented at reasonable cost. Indeed, as states jump in with their own patchwork of rules, execs are beginning to say that it may be time to push for uniform national limits. That's what happened in 1990 with pollution rules. Faced with the prospect of dozens of state regulations, companies helped push for federal Clean Air Act amendments that reduced sulfur dioxide emissions through a market-based trading system. The law was a huge success. "We reduced emissions ahead of schedule and at lower cost," says Xcel Energy CEO Brunetti. "It's a great example of what can be done."  The same sort of trading scheme would bring similarly inexpensive greenhouse-gas reductions, many economists, politicians, and execs believe. The EU plan puts a cap on emissions for each country and allows emitters to buy and sell permits to release certain amounts of emissions. In the U.S., a market for trading carbon emissions -- the Chicago Climate Exchange -- already operates. And a bill to set up a cap-and-trade scheme, introduced by Senators John McCain and Joseph I. Lieberman (D-Conn.), is expected to win more votes than the 43 it garnered -- against the odds -- last year.  These steps are just the beginning, though. Even drastic measures -- such as implementing revolutionary energy technologies or grabbing carbon from the air -- won't stop this great global experiment from being conducted. "We won't cure this problem," cautions Henry Jacoby, co-director of Massachusetts Institute of Technology's Joint Program on the Science & Policy of Global Change. "The hope is that we can lower the risk of some of the more possible damaging outcomes." Companies and nations have begun to respond, but there is a long way to go, and only two choices: Get serious about global warming -- or be prepared for the consequences.
HYDROGEN CARS SOLVE GREENHOUSE GAS EMISSIONS AND ENERGY INDEPENDENCE
Shaun Mackey, August 2005. “Hydrogen Cars Are Not All Hot Air.” Shaun Mackey writes for Hydrogen Cars, a resource site featuring the latest concept autos, hydrogen highway, fuel cell technology, H2 engines, production and infrastructure issues. http://deverne.net/2005/08/hydrogen-cars-are-not-all-hot-air.html
Ever hear of hydrogen cars? This new breed of cars being developed far exceeds the current gasoline-electric hybrid cars as far as cleaning up the environment and lessening the U. S. dependence upon foreign oil. Automakers expect to have hydrogen cars in the showrooms in the next 5 – 10 years.  So, what’s all the hoopla about hydrogen? Plenty. Hydrogen is the most plentiful element in the universe. With such abundance, there is no change of running out unlike the fossil fuels. If you remember your high school chemistry, you’ll know that water is made up of two parts hydrogen and one part water. That means that hydrogen can be created for hydrogen cars by splitting water via electrolysis. It only means that by using fuel cells to power hydrogen cars, that hydrogen and oxygen can be run through a cell (generating electricity and heat) and joined together at the end of the process to produce its only bi-product, water. This means that hydrogen fuel cell powered cars will only dispense a small amount of steam (water in the air) and no pollutants. This kind of zero pollution vehicle will help with current smog problems, air quality-related health problems, greenhouse gases, global warming and the hole in the ozone. You just can’t get a greener green car that a hydrogen car.
HYDROGEN SOLVES WARMING

HYDROGEN CARS ARE AN ENVIRONMENTALLY FRIENDLY SOURCE OF TRANSPORTATION

Seth Dunn 2002 Research Associate and climate/energy team coleader at Worldwatch, served as an intern with the Climate Action Network, a consultant to the Natural Resources Defense Council, and a research assistant with the Yale Center for Environmental Law and Policy, “Hydrogen Futures: Towards a Sustainable Energy Economy,” International Journal of Hydrogen Energy 27, ScienceDirect]
When environmental damage is factored in, direct hydrogen cars look even better. In a forthcoming study, Ogden and colleagues Robert Williams and Eric Larson explore options for achieving a transportation system that had zero emissions of both air pollutants and greenhouse gases, and that diversified the supply system away from petroleum. The study compares automotive engine and fuel options that evolved toward these goals, estimating their performance, fuel cycle emissions, and life cycle costs. The study uses a broader yardstick than previous studies, “societal life cycle costs”, which includes direct consumer costs as well as environmental damage costs (see Fig. 10). Unlike the Pembina, MIT, and GM studies, the Princeton study includes air pollution damage in the calculation [80]. The Princeton team found that the hydrogen fuel cell vehicle stood out as causing the least environmental damage, and cost one-eighth as much as the gasoline hybrid ICE vehicle. In addition, fuel cell vehicles using hydrogen directly were found to offer much lower life cycle costs than those using onboard fuel processors based on gasoline or methanol — with the difference ranging from roughly $550 to $2500.

HYDROGEN SOLVES WARMING

HYDROGEN WILL PLAY A ROLE IN THE TRANSITION TO AN ENVIRONMENTALLY FRIENDLY ENERGY POLICY, THE STATUS QUO IS UNACCEPTABLE.
Dr Asel Sartbaeva et al Dr Vladimir Kuznetsov, Dr Stephen A. Wells, Prof. Peter P. Edwards.  June, 2008 “Hydrogen nexus in a sustainable energy future.” Dr Asel Sartbaeva was born in Kyrgyzstan. She received her MSc degree at the Kyrgyz-Russian Slavic University in Bishkek, and MPhil and PhD degrees at Cambridge University. She has worked in the Department of Physics at ASU on glasses, zeolites and superconductors. In 2007, she was awarded a Glasstone Research Fellowship at Oxford University. Her main research interests are hydrogen storage materials and flexible frameworks.  Dr Vladimir Kuznetsov received MSc and PhD from Moscow State University and is currently a Research Fellow at the Inorganic Chemistry Laboratory, University of Oxford. His research interests centre on energy materials, including hydrogen storage materials, transparent conducting oxides, semiconductors and also issues related to hydrogen energy economy. He has published over 50 journal papers and 6 book chapters.  Dr Stephen A. Wells obtained his PhD from Cambridge University. He has worked in mineral physics at the Royal Institution, London and in biophysics at Arizona State University. He is now a researcher at the University of Warwick in the Centre for Scientific Computing. His principal interest is in the development and use of simplified simulation methods for the study of mineral and biological structures.  Prof. Peter P. Edwards received his BSc and PhD from Salford University; he is currently Head of Inorganic Chemistry at the University of Oxford and Management Director of the UK Sustainable Hydrogen Energy Consortium. His research centres on hydrogen storage materials, inorganic electronic materials, metal nanoparticles and high-temperature superconductors, with a common theme being the Metal–Insulator Transition. http://www.rsc.org/delivery/_ArticleLinking/DisplayHTMLArticleforfree.cfm?JournalCode=EE&Year=2008&ManuscriptID=b810104n&Iss=Advance_Article]
Our current economy, based on energy from fossil carbon, is not sustainable in the medium to long term, because of both the finite quantity of fossil fuels available to us, and the environmental issues attendant on significantly increasing atmospheric CO2 levels. An attractive answer to this rapidly advancing problem is to shift towards a hydrogen nexus– to develop a hydrogen economy in which hydrogen occupies the central position currently occupied by carbon as the principal chemical currency for our energy needs. It is important also to stress that hydrogen could also increasingly play a key role in the generation, distribution and consumption of a future carbon-neutral/negative energy system. For example, a process of hydrogen generation using water as a feedstock, with nitrogen and carbon (in the form of CO2) as intermediates and carriers and solar, wind and nuclear energy as conversion energy sources to yield not only sustainable hydrogen, but sustainable ammonia and, with that, their conversion to suitable hydrogen (energy) carriers such as ammonium carbonate, formate and urea. In this paper we have briefly reviewed just some of the intrinsically chemical challenges of hydrogen production, storage and utilisation. Creating the hydrogen nexus will require the best thinking from the brightest minds to solve not only the clear challenges in the chemical science and engineering, but also the political and economic issues attendant on fundamentally restructuring a global economy. There are exciting scientific opportunities here to solve what has been termed as the greatest challenge of this century.6
HYDROGEN SOLVES WARMING

FUEL CELL SYSTEMS SIMULTANEOUSLY ADDRESS AIR POLLUTION, GHG EMISSION, AND OIL DEPENDENCY
Timothy E. Lipman in July, 2004.  “What Will Power the Hydrogen Economy? Present and Future Sources of Hydrogen Energy“ Dr. Tim Lipman is a transportation and stationary sector energy and environmental analyst with 15 years of research experience at the graduate, post-doctoral, and professional levels. He is currently an Asst. Research Engineer with the Institute of Transportation Studies (ITS) at the University of California (UC) Berkeley. M.S. degree in 1998 in the technology track of the UC Davis Graduate Group in Transportation Technology and Policy, with coursework in Civil Engineering and Atmospheric Science, and undergraduate degree in Anthropology from Stanford University. http://rael.berkeley.edu/files/2004/Lipman-NRDC-Hydrogen-Economy-2004.pdf.
Hydrogen has been considered as a fuel for many years, but over the past ten to fifteen years advances in fuel cell technology have spurred an enormous wave of interest in hydrogen. Fuel cells have the remarkable ability to convert hydrogen to electricity efficiently by using special electrolyte membrane materials and an electrochemical rather than combustion process. Over the past decade or so, billions of dollars have been spent on research and development of hydrogen technologies, mainly in the private sector but also among government research labs and programs. These investments have spurred significant technological improvements, but have also revealed the many difficulties of designing fuel cell and hydrogen storage and dispensing systems that are practical, cost-effective, and safe to operate. Fuel cells are being considered for a wide range of potential applications, from very small-scale portable electronics at the level of watts or even milliwatts, all the way up to large powerplants in sizes of one or more megawatts (MW). The application that has garnered the most attention is the prospect of incorporating fuel cell systems into electric vehicles (EVs), meaning that they could operate on hydrogen rather than by recharging their batteries. Particularly in recent months, following the announcement of the Bush Administration of plans to spend $1.2 billion over the next 5 years on the development of fuel cell vehicles (FCVs) under the FreedomCAR program, the merits of FCVs relative to other options for reducing pollution and oil consumption have been hotly debated. Some analysts argue that the emphasis on FCVs and other hydrogen-powered vehicles is well placed, given their tremendous potential to simultaneously address several concerns related to energy use in the transportation sector. These include air pollutant emissions, emissions of greenhouse gases (GHGs), issues of oil dependency, and even the prospects for reducing vehicle noise

HYDROGEN IS THE BEST FUEL FOR THE ENVIRONMENT, AND CAN COMPLETELY HALT OZONE LAYER DAMAGE
T. Nejat Veziroğlu and Sümer Şahin, February 5, 2008. “21st Century’s energy: Hydrogen energy system.” Dr. Veziroğlu is a professor at the Clean Energy Research Institute at the University of Miami. Dr. Şahin is a professor at Gazi U¨ niversitesi, Teknik Eg˘ itim Faku¨ ltesi, Teknikokullar, Ankara, Turkey.
Table 10 presents the environmental damage per gigajoule of the energy consumed for each of the three energy systems considered and also for their fuel components in 1998 US dollars, as well as environmental compatibility factors, defined as the ratio of the environmental damage due to the hydrogen energy system to that due to a given energy system. The environmental damage for the solar hydrogen energy system is due to the NOx produced. It can be seen that the solar-hydrogen energy system is environmentally the most compatible system. It should be mentioned that hydrogen also has the answer to the depletion of the ozone layer, mainly caused by chlorofluorocarbons. Refrigeration and air-conditioning systems based on the hydriding property of hydrogen do not need chlorofluorocarbons but need hydrogen, and any hydrogen leak would not cause ozone layer depletion. Such refrigeration systems are also very quiet, since they do not have any moving machinery.

HYDROGEN SOLVES WARMING

A TREND TOWARDS A HYDROGEN-POWERED FUTURE WOULD LOWER OR ELIMINATE THE PROBLEMS OF POLLUTION AND GLOBAL WARMING, ALONG WITH FUEL-SUPPLY ISSUES
CRS REPORT FOR CONGRESS, January 2004. “A Hydrogen Economy and Fuel Cells:, An Overview” http://www.ncseonline.org/NLE/CRSreports/04Jan/RL32196.pdf
What would it mean to move to a hydrogen economy? A hydrogen economy would rely on hydrogen as the primary fuel for transportation, power, heating, and other applications. Hydrogen fuel could be used in fuel cells to generate electricity and heat in cogeneration plants. Fuel cells could replace petroleum-fueled internal combustion engines in transportation, and those same fuel cells could be used to power electrical appliances when the vehicle is not in use. Depending on how it is produced, hydrogen fuel could help improve fuel supply stability, while lowering or eliminating emissions of pollutants (e.g. nitrogen oxides, carbon monoxide, sulfur dioxide, mercury) and greenhouse gases (e.g. carbon dioxide, methane).  Major air quality benefits could be derived from the expanded use of hydrogen. For example, using hydrogen fuel generally produces only water vapor and heat as byproducts. Therefore, if the supply-related emissions from hydrogen fuel are relatively clean, overall “fuel cycle” pollutant emissions, as well as greenhouse gas emissions, could be significantly reduced. Compared to other fuels, a key advantage of hydrogen is that emissions of pollutants and greenhouse gases may be easier to control when produced from fewer centralized sources, as opposed to many mobile sources. 
TRANSPORTATION KEY TO WARMING

US OIL CONSUMPTION IN TRANSPORTATION DETERMINES ITS CLIMATE CHANGE POLICIES
Kenneth B MEDLOCK and Amy Myers Jaffe – Adjunct Assistant Professor of Economics  at Rice University and Fellows in Energy Studies @ The Baker Institute – May 2008
The growing concern about the security and availability of oil in an increasingly  tense geopolitical environment sets the backdrop for current U.S. energy policy  discussions. As Congress labored to create a more comprehensive energy bill in 2007, it  debated topics such as fuel economy standards, alternative and sustainable fuels, and  carbon emissions. The path forward with regard to carbon emissions is beginning to unfold in the United States, but the federal government has yet to fully forge a thoughtful  response to climate change. In 2005, the United States emitted a total of 712 million  metric tons of carbon, 412 million metric tons of which came from road petroleum use. Thus, U.S. road petroleum use and climate change policy are intimately linked. The country emits more energy-related carbon dioxide per capita than any other industrial nation,9 and in the 1990s, the American transportation sector represented the fastest growing source of emissions of carbon dioxide of any other major sector of the U.S. economy.10 In fact, the DOE predicts that the transportation sector will generate almost half of the projected 40 percent increase in U.S. carbon emissions by 2025. 

EMISSIONS KEY TO CLIMATE LEADERSHIP

THE U.S. HAS NOT PARTICIPATED IN INTERNATIONAL CLIMATE INITIATIVES RECENTLY DUE TO A LACK OF DOMESTIC EFFORTS TO CURB EMISSIONS, AND OTHER NATIONS WON’T START UNTIL WE SEND A SIGNAL
Trevor Houser et al 2008 [fellow at the Peterson Institute for International Economics, partner at the Rhodium Group, adjunct professor at City College of New York, author of China's Energy Evolution: The Consequences of Powering Growth at Home and Abroad (forthcoming 2008, with Daniel Rosen), Leveling the Carbon Playing Field: International Competition and US Climate Policy Design (2008), and China Energy: A Guide for the Perplexed (2007).), Rob Bradley, (BS Physical Science, MS in Environmental Studies, founder and chairman of the Institute for Energy Research, he is an expert on energy policy and its relation to the environment., author of Oil, Gas, and Government: The U.S. Experience), Britt Childs, (BS in International Politics Georgetown University, research analst at World Resource Institute), Jacob Werksman, (Senior advisor to Global Inclusion Program at Rockefeller Foundation, adjunct law professor, A.B. Columbia, J.D. Michigan), Robert Heilmayr, (B.A. Environmental Studies, Politics, Economy Claremont McKenna), “Leveling the Carbon Playing Field: International Competition and US Climate Policy Design, Peterson Institute for International Economics, World Resource Institute, http://pdf.wri.org/leveling_the_carbon_playing_field.pdf]

It is difficult to ignore the fact that the United States has remained distant from international climate policy negotiations in recent years. And since an inclusive international agreement is the best-case scenario for ensuring that climate policy does not adversely affect US competitiveness, this abstinence has not served US interests well. To have any chance of influencing China on climate change and prevent a significant loss of the “consumer surplus” that results from free trade the United States must first demonstrate a much stronger commitment to addressing its own emissions, both historic and projected. Developing countries argue that until the United States leads, they can hardly be expected to follow and that ultimately, the developed world will need to help them bear the costs of adjustment. Population, average wealth, and historical emissions buttress this argument. This is compounded by the raft of policies and measures that China is already undertaking, which, as noted earlier, arguably leave the United States with some catching up to do.

AT: SQUO SOLVES WARMING

STATUS QUO DOESN’T SOLVE: BUSH ADMINISTRATION REFUSES TO TAKE ACTION AGAINST GLOBAL WARMING
Bookman 2008. “President Bush balks on global warming” Bookman is the deputy editorial page editor of The Atlanta Journal - Constitution The Atlanta Journal-Constitution < http://www.ajc.com/blogs/content/shared blogs/ajc/bookman/entries/2008/07/14/president_bush_balks_on_global.html>
 Even President Bush grudgingly admits mankind’s role in climate change — the scientific evidence is too overwhelming to deny. But he nonetheless stubbornly declines to do anything serious to address the problem. In fact, Bush and his administration continue to thumb their noses at a U.S. Supreme Court decision on global warming issued more than a year ago that required the government to take action or explain why.  The court noted that under the Clean Air Act, the federal government is required to regulate any pollutant that endangers the public’s health and welfare. It also noted the overwhelming evidence that CO2 endangers national security, the integrity of our coastlines and human health, among other things. Under the law, the administration had two choices: Explain why CO2 is not a danger, or start reducing CO2 emissions.  The administration has done neither. In fact, when the EPA sent the president its official report in December citing “compelling and robust” evidence that CO2 endangers human welfare, the White House refused to even open the e-mail.  In effect, that dereliction of duty dumped the problem into the lap of Judge Moore, who had to decide whether the coal-burning plant proposed by Longleaf Energy in Early County could be permitted without addressing the issue of CO2 emissions.  It couldn’t have been easy. On the one hand, it’s clear that CO2 contributes to global warming, and the Supreme Court had left little doubt that if CO2 hadn’t yet been officially designated a dangerous pollutant, it would be soon. Roughly a third of the nation’s current CO2 emissions come from existing coal-burning plants, and adding to that number would be irresponsible.  On the other hand, how could Georgia try to limit emissions of CO2 when no rules, regulations or emission limits had been set for the pollutant nationally or in other states? How could Longleaf be required to install hugely expensive technology that no other plant was required to use,  In the end, Moore courageously and perhaps a bit foolishly revoked the Longleaf permit, citing not just the CO2 issue but other problems as well. That ruling will be appealed, and it will be surprising if the CO2 portion of the ruling is upheld. At the moment it’s still a little bit ahead of the law.  In moral and practical terms, however, Moore’s ruling points in the direction we must inevitably head, and it’s time Congress and the next president follow her lead.

AT: SQUO SOLVES WARMING

STATUS QUO DOESN’T SOLVE: VESTED INTEREST IN THE OIL AND COAL INDUSTRIES

Tim Dickinson – 2007.  “The Secret Campaign of President Bush's Administration To Deny Global Warming” Rolling Stone. Dickinson was an editor at Mother Jones from 1998 to 2005. Now a contributing editor for Rolling Stone magazine, where he writes about politics, Dickinson is also the author of the Rolling Stone's National Affairs Daily blog.  http://www.rollingstone.com/politics/story/15148655/the_secret_campaign_of_president_george_bushs_administration_to_deny_global
A month after Exxon's fax, Whitman got her first sign that the EPA was no longer in charge of climate policy. "When I made the statement in Italy that something might happen on CO2," she says, "the utility industry got really engaged, and all of that caused a rethink." In a move Cheney is suspected of engineering, conservative senators Jesse Helms, Chuck Hagel and Larry Craig wrote the White House on March 6th seeking a "clarification" of the president's policy.  Two days later, the climate "rethink" was laid out in a memo by a team of advisers loyal to Cheney - two of whom, Andrew Lundquist and Karen Knutson, would go on to lead the vice president's energy task force. The memo - provided to Rolling Stone by a former administration official - concluded that Bush's campaign promise to regulate CO2 "did not fully reflect the president's position" and that "it would be premature at this time to propose any specific policy or approach aimed at addressing global warming." The authors dismissed both the IPCC and the National Assessment, writing that "the current state of scientific knowledge about causes of and solutions to global warming is inconclusive and . . . must await further scientific inquiry."  When Whitman heard that Bush was wavering on warming, she "broke through the palace guard," as the president had urged her to do, and marched into the Oval Office. "I wanted to tell him that there were ways to call for a cap on carbon that wouldn't hamstring the economy," she says, "and that it was vitally important we not be seen as ignoring the issue of climate change." But before Whitman could even present her case, the president cut her off. "It was clear the decision had already been made," she says.  As a dumbstruck Whitman walked out of the Oval Office, she bumped into the true Decider. There was Cheney, collecting the envelope from a secretary that contained Bush's "clarification" on climate-warming pollution - which he was on his way to deliver, in person, to his allies in the Senate.  Although the letter was signed by the president, it bore Cheney's unmistakable stamp. Quoting the language of the vice president's energy staffers almost verbatim, it not only reversed Bush's promise to regulate CO2, it also made a sweeping new declaration: that carbon dioxide "is not a 'pollutant' under the Clean Air Act." (The administration would cling to this untenable position for six years, until the Supreme Court ruled in April that federal law compels the EPA to take regulatory action on climate pollution.)  The letter concluded with a hint of things to come: "I look forward to working with you and others to address global climate change issues in the context of a national energy policy." Bush's about-face on planet-warming pollution thus enabled Cheney to take control of the White House's energy policy and to work with industry behind closed doors to craft a polluter-friendly approach to global warming. "By having control of the energy plan, the vice president also had the reins on the climate policy," says Symons, who sat in on Cheney's energy task force. "The ideology is simple: You don't put limits on greenhouse-gas pollution, because that might put limits on coal and oil - and that would hurt industry's performance. Everything else flowed from that."
AT: SQUO SOLVES WARMING

STATUS QUO DOESN’T SOLVE: MISINFORMATION CAMPAIGN LED BY DICK CHENEY
Tim Dickinson – 2007.  “The Secret Campaign of President Bush's Administration To Deny Global Warming” Rolling Stone. Dickinson was an editor at Mother Jones from 1998 to 2005. Now a contributing editor for Rolling Stone magazine, where he writes about politics, Dickinson is also the author of the Rolling Stone's National Affairs Daily blog.  http://www.rollingstone.com/politics/story/15148655/the_secret_campaign_of_president_george_bushs_administration_to_deny_global
Earlier this year, the world's top climate scientists released a definitive report on global warming. It is now "unequivocal," they concluded, that the planet is heating up. Humans are directly responsible for the planetary heat wave, and only by taking immediate action can the world avert a climate catastrophe. Megadroughts, raging wildfires, decimated forests, dengue fever, legions of Katrinas - unless humans act now to curb our climate-warming pollution, warned the Intergovernmental Panel on Climate Change, "we are in deep trouble."  You would think, in the wake of such stark and conclusive findings, that the White House would at least offer some small gesture to signal its concern about the impending crisis. It's not every day, after all, that the leading scientists from 120 nations come together and agree that the entire planet is about to go to hell. But the Bush administration has never felt bound by the reality-based nature of science - especially when it comes from international experts. So after the report became public in February, Vice President Dick Cheney took to the airwaves to offer his own, competing assessment of global warming.  "We're going to see a big debate on it going forward," Cheney told ABC News, about "the extent to which it is part of a normal cycle versus the extent to which it's caused by man." What we know today, he added, is "not enough to just sort of run out and try to slap together some policy that's going to 'solve' the problem."  Even former White House insiders were shocked by the vice president's see-no-evil performance. "I don't see how he can say that with a straight face anymore," Christine Todd Whitman, who clashed privately with Cheney over climate policy during her tenure as the administration's first chief of the Environmental Protection Agency, tells Rolling Stone. "The consequences of climate change are very real and very negative, but Cheney is not convinced of that. He believes - not quite as much as Senator James Inhofe, that this is a 'hoax' - but that the Earth has been changing since it was formed and to say that climate change is caused by humans is incorrect."  Cheney's statements were the latest move in the Bush administration's ongoing strategy to block federal action on global warming. It is no secret that industry-connected appointees within the White House have worked actively to distort the findings of federal climate scientists, playing down the threat of climate change. But a new investigation by Rolling Stone reveals that those distortions were sanctioned at the highest levels of our government, in a policy formulated by the vice president, implemented by the White House Council on Environmental Quality and enforced by none other than Karl Rove. An examination of thousands of pages of internal documents that the White House has been forced to relinquish under the Freedom of Information Act - as well as interviews with more than a dozen current and former administration scientists and climate-policy officials - confirms that the White House has implemented an industry-formulated disinformation campaign designed to actively mislead the American public on global warming and to forestall limits on climate polluters.
AT: SQUO SOLVES WARMING 

STATUS QUO DOESN’T SOLVE: CENSORED SCIENTISTS AND A LACK OF COMMITMENT MAKE GLOBAL WARMING INEVITABLE
Tim Dickinson – 2007.  “The Secret Campaign of President Bush's Administration To Deny Global Warming” Rolling Stone. Dickinson was an editor at Mother Jones from 1998 to 2005. Now a contributing editor for Rolling Stone magazine, where he writes about politics, Dickinson is also the author of the Rolling Stone's National Affairs Daily blog.  http://www.rollingstone.com/politics/story/15148655/the_secret_campaign_of_president_george_bushs_administration_to_deny_global
"It's the ideological bent of the current administration," says McCarthy. "They seem absolutely resistant to any call to action, no matter what the science says."  Indeed, the campaign to sow doubts about climate change has grown more aggressive in recent years. No longer is the administration simply censoring scientific reports - it has moved to silence the scientists themselves. In the wake of Hurricane Katrina, the administration refused to allow a top federal scientist whose research links increased hurricane intensity to global warming to speak to the press. It sent out a gag order to top government polar scientists, demanding that anyone attending international scientific conventions agree not to speak to reporters about "climate change, polar bears and sea ice." And it ordered a former intern from the Bush-Cheney campaign in the NASA press office to prevent Dr. James Hansen, the godfather of global-warming science, from talking to the media.  "Interference with communication of science to the public has been greater during the current administration than at any time in my career," Hansen testified before Congress in March, suggesting that NASA's press office had become an "office of propaganda." This month, when news leaked that the Pentagon plans to kill a satellite program critical to monitoring the Earth's climate, NASA's scientists issued a confidential memo warning that the move "places the overall climate program in serious jeopardy."  In many ways, the administration's refusal to budge on global warming mirrors its intransigence on Iraq. No matter how bad the reports from the field get, Bush appears determined to stay the course. "Never once - not a single time - have they revisited the decision to not do anything serious about global warming," says Symons, who sat in on Cheney's task force. "They say it's more 'serious' now than they did earlier on. But the president has never said, 'Let's start over and come up with a real plan.' "  Even when Bush proposes what looks like a plan, it's designed to stall real progress on global warming. In May, America's allies in the G8 unveiled an ambitious proposal: Member nations would cut planet-warming pollution in half by 2050, accepting mandatory caps on carbon emissions. But the administration flatly rejected the plan, which it called "fundamentally incompatible with the president's approach to climate change."  Instead, at the G8 summit on June 6th, Bush pushed what he touted as his "new initiative" for combating climate change. For the first time, the president acknowledged that "long-term goals for reducing greenhouse gases" are needed. But his solution, in essence, is to take his do-nothing strategy global, turning our allies into a Coalition of the Warming. Under his proposal, mandatory caps on emissions would be replaced with "aspirational goals" to be met through voluntary cuts and futuristic technology. Countries would work independently for the next "ten to twenty years" to develop strategies to "improve energy security, reduce air pollution and also reduce greenhouse gases" - apparently in that order.  And when will the United States and other polluting nations be expected to meet the nonbinding targets they set for themselves under Bush's plan? Not until as late as 2075 - well past the point that global warming will have superheated the planet.

AT: SQUO SOLVES WARMING
STATUS QUO DOESN’T SOLVE:  MISINFORMATION CAMPAIGN DISSIPATES WILL FOR POLITICAL ACTION

Tim Dickinson – 2007.  “The Secret Campaign of President Bush's Administration To Deny Global Warming” Rolling Stone. Dickinson was an editor at Mother Jones from 1998 to 2005. Now a contributing editor for Rolling Stone magazine, where he writes about politics, Dickinson is also the author of the Rolling Stone's National Affairs Daily blog.  http://www.rollingstone.com/politics/story/15148655/the_secret_campaign_of_president_george_bushs_administration_to_deny_global
As he shaped climate policy, Cheney took his cues from the Global Climate Coalition, an alliance of anti-Kyoto polluters that included the top lobbying arms of the oil and coal industries. In June 2001, the administration dispatched Paula Dobriansky, the undersecretary of state for global affairs, to address the GCC at the headquarters of the American Petroleum Institute. In her speech, Dobriansky was glad to give the industry crowd credit for the president's decision to withdraw from the international treaty designed to slow climate change. Her talking points from that day read, "POTUS rejected Kyoto, in part, based on input from you."  Documents released under the Freedom of Information Act also reveal that Dobriansky had received a copy of the GCC's "21st Century Climate Action Agenda," a game plan crafted by polluting industries that calls for "a new approach to climate policy" focusing on "voluntary actions" rather than mandatory limits on greenhouse gases. On February 14th, 2002, Bush gave a speech at the National Oceanic and Atmospheric Administration that laid out his policy on global warming for the first time. The speech was a Valentine's Day gift to polluters, officially enshrining the GCC's agenda, almost point for point, as the White House's climate policy. Under the plan, planet-warming pollution would actually increase by thirty-four percent by 2030. Bush vaguely promised to cut the "intensity" of carbon emissions by eighteen percent over the next ten years - neglecting to mention that the nation was already on track for a fourteen percent reduction. He touted $700 million in new funding for technologies that might someday reduce emissions - money that government auditors were later unable to find any trace of. And he promised that the entire plan would be thoroughly reviewed and re-evaluated - in 2012, four years after he left office.  The National Academy of Sciences blasted the policy, saying it lacked a "guiding vision, executable goals, clear timetables and criteria for measuring progress." Even the technology promoted in the president's plan was bogus. "It's as if these people were not cognizant of the existing science," one member of the academy remarked. "Stuff that would have been cutting-edge in 1980 is listed as a priority for the future."  In his Valentine's Day speech, Bush gave credit to the man who Cheney had placed in charge of crafting the nation's climate policy to suit the needs of big polluters. "I want to thank Jim Connaughton, who is the chairman of the Council on Environmental Quality," Bush declared. "He's done a fabulous job of putting this policy together."  Connaughton's mission at the CEQ was to make sure climate regulations never got in the way of energy development. A Yale-educated lawyer, Connaughton comes across like a slightly caffeinated Ron Howard, with a manic energy and a balding pate of wispy red hair. As head of the CEQ, he put a green spin on polluter-friendly measures: Lowering air quality became the "Clear Skies Initiative," while allowing timber companies to step up their clear-cutting was dubbed the "Healthy Forests Initiative."  To direct the White House's spin on global warming, Connaughton appointed Philip Cooney as his top deputy. Cooney had the right experience for the job: He worked as "climate team leader" for the American Petroleum Institute. In 1998, the API took part in an industry coalition that created the "Global Climate Science Communications Action Plan." The plan, recently entered into evidence by the House Oversight Committee, maps out an elaborate disinformation campaign to prevent "precipitous action on climate change." The strategy was to sow doubt about global warming, disseminating industry-funded research to challenge "the science underpinning the global climate change theory."  Now, with Cooney in the White House, the industry had its own anti-climate man running the disinformation campaign. As the "action plan" directed, Cooney set out to censor the EPA's science on global warming and inject the industry's denialist positions into government documents. "They decided they didn't need to win the debate on climate," says Piltz, the former official who exposed Cooney's tactics. "They just had to leave an atmosphere of uncertainty about it and dissipate the will for political action."

 WARMING IMPACT—TERRORISM

CLIMATE CHANGE CAUSES TERRORISM
Bookman 2008. “President Bush balks on global warming” Bookman is the deputy editorial page editor of The Atlanta Journal - Constitution The Atlanta Journal-Constitution < http://www.ajc.com/blogs/content/shared blogs/ajc/bookman/entries/2008/07/14/president_bush_balks_on_global.html>
In normal times, the fate of Planet Earth would not ride on a decision issued in Fulton County Superior Court in Atlanta. Decisions of such importance are supposed to be made in more lofty arenas, such as the White House or Congress.  However, because the decision-makers in Washington have forfeited their legal and moral responsibilities, a county judge hundreds of miles away has been forced to step into the vacuum to address global warming. And in a recent ruling by Judge Thelma Wyatt Cummings Moore, the planet emerged victorious. At least temporarily.  The case in question involves a large coal-burning power plant proposed for construction in rural Early County, along the Chattahoochee River. The Sierra Club and other environmental groups sued to block the plant, charging among other things that it would emit up to 9 million tons of carbon dioxide a year, a primary culprit in global climate change.  In most circles, there’s no longer any question that the planet is warming and that mankind is driving that change. Both Barack Obama and John McCain acknowledge the challenge and promise to address it. The National Intelligence Council, comprising the CIA and other agencies, reports that climate change could “seriously affect U.S. national security interests” in the next 20 years. “Logic suggests the conditions exacerbated [by climate change] would increase the pool of potential recruits for terrorism,” Tom Fingar, deputy director of national intelligence, warned a House committee studying the issue.

AT: WARMING INEVITABLE

Addressing Global warming is economically viable
John Carey – 2004.  “Global Warming:  Consensus is growing among scientists, governments, and business that they must act fast to combat climate change. This has already sparked efforts to limit CO2 emissions. Many companies are now preparing for a carbon-constrained world”  BusinessWeek. John Carey is Senior Correspondent in Business Week's Washington, D.C., bureau. He has covered science, technology, medicine, health, energy and the environment since joining the magazine in 1989.  Carey has degrees in biochemistry (B.A., Yale University), marine biology (M.Sc., University College of North Wales), and forest ecology (M.F.S., Yale School of Forestry & Environmental Studies). http://www.businessweek.com/magazine/content/04_33/b3896001_mz001.htm]
Even without mandates, scores of companies are taking concrete actions. "The science debate goes on, but we know enough to move now," explains AEP Chief Executive Michael G. Morris. It helps that thwarting global warming often brings cost savings and business benefits. Indeed, one goal of the newly formed Climate Group is to share tales of how climate strategies helped the bottom line. "The ones who have been at it for a while are finding they can do more than is asked for in Kyoto, and are achieving all kinds of benefits," says Northrop. BP, for instance, developed its own internal strategy for trading carbon emissions. That prompted a companywide search to find the lowest-cost reductions. Many of the measures were simple, such as identifying and plugging leaks. The overall result: a 10% reduction in emissions and a $650 million boost to the company in three years.  Climate-savvy execs are hoping that when carbon limits are imposed, they'll get credit for actions already taken. But they're also anticipating big future opportunities. GE bought Enron Corp.'s wind business and a solar energy company in addition to doing research on hydrogen and lower-emission jet engines and locomotives. "We can help our customers meet the challenges they are going to face," says Stephen D. Ramsey, GE's environmental chief. In Arizona, startup Global Research Technologies LLC is developing systems that use solvents to grab CO2 out of the air and isolate it for disposal.  Given this progress, many scientists wonder why the world -- and especially the U.S. -- isn't moving faster to reduce the chances that global warming will bring nasty surprises. The reason for the inaction is "not the science and not the economics," says G. Michael Purdy, director of Lamont-Doherty. "Rather it is the lack of public knowledge, the lack of leadership, and the lack of political will."  The Bush Administration counters that taking steps is simply too costly. Imposing limits on the U.S. would throttle growth and put America at a competitive disadvantage around the world. "No nation will mortgage its growth and prosperity to cut greenhouse-gas emissions," says Energy Secretary Abraham.

FLEET PROCUREMENT SOLVES

A HYDROGEN FLEET WILL PAVE THE WAY FOR A FUEL CELL VEHICLE IN EVERY DRIVEWAY.
Gielen et al, April 2007. “Building the Hydrogen Economy: Enabling Infrastructure Development.” Dr. Dolf Gielen, Senior Analyst, International Energy Agency, Mr. Barry, http://www.iea.org/textbase/work/2007/hydrogen/breakout_group4.pdf
With respect to hydrogen production, centralized production in large scale facilities located about 30-60 miles from the city boundary is also a potential near and long term pathway. In addition, small scale facilities could make possible distributed production at fueling stations. With respect to market development, central fleet applications (e.g., municipal bus systems, government vehicles, and corporate fleets) are a likely near term pathway. Over the longer term, for hydrogen infrastructure requirements to reach regional or national proportions, automakers will have to decide whether or not and how to scale up production to produce thousands and millions of personal vehicles. To accomplish this, government, consumers, and many other companies and partners will have to be involved. This could be achieved by with both FC and/or ICE vehicles. With respect to fueling stations, the infrastructure will likely be built up around fleet applications, at least at first. It is important for these stations to be as open as possible for public access to lay the groundwork for the personal vehicle pathway that will follow. Urban networks of stations will make it more and more convenient for all types of consumers to fuel their fuel cell or internal combustion engine vehicles. It seems desirable to locate hydrogen fueling stations at or close to existing stations.
FLEET PROCUREMENT SOLVES

FEDERAL PROCUREMENT PROGRAM AND FLEET SERVICE KEY FOR IMPLEMENTATION
Environment News Service 7-18-2008 (international daily news service, J.R. Pegg, “Hydrogen Cars Will Need Multi-Billion Dollar Jumpstart, Experts Warn” http://www.ens-newswire.com/ens/jul2008/2008-07-18-10.asp) 
It will take massive subsidies from the U.S. government to make hydrogen fuel cell vehicles a significant part of the nation's transportation future, according to a National Research Council report released Thursday. The study finds that even under a best-case scenario only about two million hydrogen fuel cell vehicles will be on American roads by 2020, less than one percent of the nation's estimated total number of cars and trucks. Achieving that goal would require the government to pump at least $55 billion in subsidies over the next 15 years to make hydrogen vehicles cost competitive with conventional cars and trucks, the report concluded. Current government spending has equaled some $879 million since 2004. But the chair of the committee that wrote the report said the suggested government funding should be put in perspective with other subsidies. If current funding and policies continue, the federal subsidy for corn-based ethanol over the same time period is on pace to reach $160 billion, said Mike Ramage, a former vice president for research and development at Exxon Mobil and chair of the 17-member panel. "We need durable, substantial and sustainable government help to make this happen, just as there is for ethanol," he said. The 249 page report, which was requested by the U.S. Energy Department, contends that the funding may well be worth it as it could set the stage for accelerated adoption of hydrogen vehicles by mid-century. The allure of hydrogen fuel cells is their potential to help shift the U.S. transportation sector away from oil and to cut emissions linked to climate change. The only byproduct from a hydrogen fuel cell is water. The environmental benefits of hydrogen would be "less in the early years but would be dominant" over a longer time period, Ramage told reporters on a telephone briefing. The committee's best case scenario envisions that if the technical and economic obstacles are overcome in the next 15 years, the growth of the technology could accelerate dramatically. It suggests the number of hydrogen vehicles on U.S. roads could jump to nearly 60 million in 2035 and to 200 million by 2050. This shift could reduce the U.S. transportation sector's oil consumption some 60 to 70 percent by 2050. But the obstacles blocking the technology are daunting, the committee acknowledged, and overcoming them would require continued technical improvements, cost reductions and government policies and funding to encourage adoption of the hydrogen vehicles. There is little existing capacity for hydrogen production, which remains expensive, and although major automakers are dabbling with the technology, fuel cells still face challenges of storage, cost, reliability and safety. And the most significant hurdle could be the high cost and logistical complexity of distributing hydrogen to fueling stations across the nation. These challenges are why the government would need to spend billions of dollars just to get two million hydrogen cars and trucks on the road by 2020, according to the panel. The report suggests that government funding be used to purchase hydrogen vehicles to replace about half of the government's fleet of cars and trucks and to help consumers keen on the technology afford the new vehicles. "It is very important to get those hydrogen vehicles on the road and get real world experience with this," Ramage said. The cost issue for consumers is "a much greater challenge" than the industry's ability to ramp up production, he added. A sizeable chunk would need to be spent on subsidies for fuel stations, the committee said, to get round the "chicken and egg problem." The report notes that companies are reluctant to spend much money on fueling stations until a significant numbers of hydrogen cars have been sold. Similarly, automakers are unlikely to sell many vehicles until an adequate number of fueling stations are available. "A way around this quandary is to stage hydrogen fuel cell vehicle introduction in phases by region," the committee said. The report also estimates about $5 billion in federal funds be spent on research and development and $10 billion be earmarked for hydrogen production. The committee noted that a key to the environmental benefits of hydrogen cars is how the fuel is produced. Hydrogen produced from coal or other fossil fuels lessens the reductions in greenhouse gas emissions. The report suggests policies are needed to promote low-carbon hydrogen production, including carbon capture and storage technology, and assumes advances in coal gasification under its "best-case" scenario.

FEDERAL USE SOLVES

DIRECT HYDROGEN USE IS THE BEST WAY TO CREATE A HYDROGEN INFRASTRUCTURE, AND GOVERNMENT SUPPORT IS VITAL IN THE TRANSITION TO A HYDROGEN ECONOMY—INTERNET PROVES
Seth Dunn 2002 Research Associate and climate/energy team coleader at Worldwatch, served as an intern with the Climate Action Network, a consultant to the Natural Resources Defense Council, and a research assistant with the Yale Center for Environmental Law and Policy, “Hydrogen Futures: Towards a Sustainable Energy Economy,” International Journal of Hydrogen Energy 27, ScienceDirect]
In the past several years, a number of scientists have openly challenged the conventional wisdom of the incremental path. Their research suggests that the direct use of hydrogen is in fact the quickest and least costly route — for the consumer and the environment — toward a hydrogen infrastructure. Their studies point to an alternative pathway that would initially use the existing infrastructure for natural gas — the cleanest fossil fuel, and the fastest growing in terms of use — and employ fuel cells in niche applications to bring down their costs to competitive levels, spurring added hydrogen infrastructure investment. As the costs of producing hydrogen from renewable energy fell, meanwhile, hydrogen would evolve into the major source of storage for the limitless but intermittent flows of the Sun, wind, tides, and Earth's heat. The end result would be a clean, natural hydrogen cycle, with renewable energy used to split water into oxygen and hydrogen, with the latter used in fuel cells to produce electricity and water — which then would be available to repeat the process [15]. There are no major technical obstacles to the alternative path to hydrogen. As one researcher has put it, “If we really decided that we wanted a clean hydrogen economy, we could have it by 2010”. But the political and institutional barriers are formidable. Both government and industry have devoted far more resources to the gasoline- and methanol-based route than to the direct hydrogen path. Hydrogen receives a fraction of the research funding that is allocated to coal, oil, nuclear, and other mature, commercial energy sources. Within energy companies, the hydrocarbon side of the business argues that oil will be dominant for decades to come, even as other divisions prepare for its successor. And very little has been done to educate people about the properties and safety of hydrogen, even though public acceptance, or lack thereof, will in the end make or break the hydrogen future [16]. The societal and environmental advantages of the cleaner, more secure path to hydrogen point to an essential — and little recognized — role for government. Indeed, without aggressive energy and environmental policies, the hydrogen economy is likely to emerge along the more incremental path, and at a pace that is inadequate for dealing with the range of challenges posed by the incumbent energy system. Neither market forces nor government fiat will, in isolation, move us down the more direct, more difficult route. The challenge is for government to guide the transition, setting the rules of the game and working with industry and society toward the preferable hydrogen future [17]. This catalytic leadership role would be analogous to that played by government in launching another infrastructure in the early years of the Cold War. Recognizing the strategic importance of having its networks of information more decentralized and less vulnerable to attack, the US government engaged in critical research, incentives, and public/private collaboration toward development of what we now call the Internet. An equally, and arguably even more, compelling case can be made for strategically laying the groundwork for a hydrogen energy infrastructure that best limits vulnerability to air pollution, energy insecurity, and climate change. Investments made today will heavily influence how, and how fast, the hydrogen economy emerges in coming decades. As with creating the Internet, putting a man on the moon, and other great human endeavors, it is the cost of inaction that should most occupy the minds of our leaders now, at the dawn of the hydrogen age [18].

FLEET PROCUREMENT SOLVES

THE U.S. FEDERAL GOVERNMENT MUST FURTHER THE NATION’S FLEDGLING H2 INFRASTRUCTURE THROUGH BUYING TECH
United States Department of Energy, February 2002. “A National Vision of America’s Transition to a Hydrogen Economy—To 2030 and Beyond.” http://www.energetics.com/pdfs/hydrogen/hydrovision.pdf
To achieve significant progress toward the development of hydrogen energy systems, Federal and State governments need to implement and sustain consistent energy policy actions that elevate hydrogen as a priority to meet energy security, energy independence, and climate change challenges. A successful effort to achieve the hydrogen vision will require a strong public-private partnership on hydrogen energy development, as called for in the President’s National Energy Policy. Efforts must be focused on finding new ways to collaborate on the development and use of hydrogen energy. For example, the Federal government could play a valuable role as first-use "customer."
FEDERAL GOVERNMENT KEY

National action is key to implement infrastructure, a decentralized implementation like state action fails, the natural gas and electricity industries are empiric proof
Nuno Bento. March 2008. “Building and interconnecting hydrogen networks: Insights from the electricity and gas experience in Europe” Nuno is a Ph.D. candidate in Economics at University Pierre Mendès France (UPMF), Grenoble - France. His researches focus on the development of new energy networks in Europe within a liberalized framework. He obtained a master degree in Economics and International Politics (UPMF Grenoble) in 2004, after his graduation in Economics (Oporto School of Economics) in 2002. http://ideas.repec.org/p/hal/papers/halshs-00266304_v1.html
Both electricity and natural gas reached a critical mass after which their market shares started to increase rapidly grace to network externalities. The natural gas diffusion benefited from the availability of the town gas infrastructure in the cities, and from local discoveries after the 1950s. Electricity developed quickly due to high-voltage transmission and turbine introduction after the 1920s. In both cases, they started as decentralized networks that were interconnected to form regional networks, and then national systems. Electricity took about 60 years before reaching the critical mass and diffusing widely. Town gas failed to become a national energy, and it was replaced by natural gas, which needed just a few decades to be diffused in the major European countries. The diffusion of electricity benefited from the wide recognition of its technological superiority in lighting and other household appliances. The superiority of the electric motor as compared to steam engine was decisive for increasing the electric consumption in the industry sector, which was the main driver of the electricity progression during the first half of the 20th century.  Technical progresses in production and in transmission made electricity cheaper and more available, therefore creating the conditions for the network development at the national level.

Technical progress was also important in the case of natural gas. In fact, without progress in the steel industry—particularly in pipeline construction—the network widespread would not be possible. In both cases the government backed the establishment of the

supporting infrastructure. National organizations under public control were created in the electricity industry charged to the operational harmonization and to growing the network coverage. In the case of natural gas, national companies were formed in order to organize the local production and to build up the infrastructures needed to serve users.

NATIONAL ACTION IS KEY TO ESTABLISH INFRASTRUCTURE.
Nuno Bento. March 2008. “Building and interconnecting hydrogen networks: Insights from the electricity and gas experience in Europe” Nuno is a Ph.D. candidate in Economics at University Pierre Mendès France (UPMF), Grenoble - France. His researches focus on the development of new energy networks in Europe within a liberalized framework. He obtained a master degree in Economics and International Politics (UPMF Grenoble) in 2004, after his graduation in Economics (Oporto School of Economics) in 2002. http://ideas.repec.org/p/hal/papers/halshs-00266304_v1.html
The infrastructure problem is not new in the history of network industries. Several examples show that new infrastructures are built when required to overcome a national ‘‘strategic need.’’ This was the case of interconnections for telecommunications, railways for trains, and even the electricity grid and natural gas pipelines in the energy sector. Each of these infrastructures has in common high initial costs with large uncertainties in demand uptake and the recovery period, which makes it unlikely that private agents will be interested in pursuing the investments at a national level. Hence, traditionally the State built networks using the argument of common interest
GOVERNMENT INCENTIVES SOLVE

DEVELOPMENT OF HYDROGEN ENERGY INFRASTRUCTURE IS UNIQUELY INFLUENCED BY GOVERNMENT INCENTIVES – THE INTERNATIONAL MARKETS WILL STRONGLY COMPETE

Jerome Hinkle, 6/5/2006 Vice President for Policy and Government Affairs, National Hydrogen Association, former senior advisor to U. S. Senator Byron Dorgan as a Brookings Fellow from the Department of Energy [Testimony to the House Committee on Science, Subcommittee on Energy, “Assessing Progress in Advanced Technologies for Vehicles and Fuels,” http://www.hydrogenassociation.org/policy/testimony/house_hinkle_5jun06.pdf] 

And since hydrogen does not lend itself to worldwide transport like oil and liquefied natural gas, it will not be as fungible internationally as oil — yielding domestic and regional markets where value can be based largely on market fundamentals and cost of production and transportation, unhooked from global volatility. This could also make the tools of government incentives — investment, production and use tax credits, loan guarantees, etc., more effective and predictable. Domestic production of hydrogen is the next wave of products for the energy industry, and promises considerable economic growth opportunities.

Depending upon how existing manufacturing capacity is converted and preserved in traditional areas, the automobile supply chain might have more inherent flexibility in locating new and old operations. The advanced fuel cell vehicle could have only 1/10 as many moving parts as today’s cars, SUVs and pickups, and much of the rest of the vehicle would be different. Transformation would happen everywhere. True worldwide markets will evolve for components and vehicles, and manufacturing capacity is more mobile than hydrogen production.

Large export markets are expected to evolve for vehicles and components, and also for the technology surrounding hydrogen production and storage. Due to its particular appeal in improving the efficiency and shrinking the carbon footprint of conventional fuel cycles, hydrogen-related technologies will help create an even wider range of new export opportunities. International competition could be fierce.
GOVERNMENT INCENTIVES SOLVE

TRANSITION TO HYDROGEN IS INEVITABLE – GOVERNMENT INCENTIVES KEY TO MAKE IT SUSTAINABLE.

Peter Schwartz and Doug Randall, April 2003. “How Hydrogen Can Save America.” http://www.wired.com/wired/archive/11.04/hydrogen_pr.html [Peter Schwartz (peter_schwartz@gbn.com) is a partner in the Monitor Group and chair of Global Business Network, a scenario-planning firm. Doug Randall (doug_randall@gbn.com) is senior practitioner at GBN. Schwartz, a former futurist for Shell Oil, is an investor in two companies developing hydrogen power technologies.]

Financially, the case is compelling. One hundred billion dollars is less than a quarter of what the federal government plans to spend annually on defense within five years. A 5 cent per gallon increase in the gasoline tax - less than the seasonal variation in gasoline prices - would pay for part of it. For the rest, the government could issue "H Bonds." Like Liberty Bonds during World Wars I and II, "securities for security" would give citizens a way to take part in the cause while providing an attractive investment. Like war bonds, they could be promoted by celebrities, sold by Boy and Girl Scouts, and paid for via payroll deduction plans.Convincing Congress will take all the finesse the administration can muster, but some states are already pushing the hydrogen agenda with tax credits, research funding, and other policies to create jobs in fuel cell manufacture. "We want to collaborate with the federal government and industry to make California a leader in hydrogen," says Alan Lloyd, chair of California's Air Resources Board, an EPA suboffice in a state where SUVs sport SAVE THE EARTH bumper stickers. (The city of Los Angeles bought its first fuel-cell vehicle from Honda last December.) States that foster hydrogen technology companies will be rewarded with tax revenue from sales to Europe and Asia, which are also looking into it. Even before he sells the plan to Congress, the president will have to sell it to the oil and auto industries. After all, hydrogen power is a potent threat to their current business, and they own the fueling infrastructure and manufacturing capacity necessary to bring that power to market. The prospect of massive subsidies will help; these industries are squeezed between shrinking profits and rising costs. But the money can do more than relieve their pain. It can set them on a sustainable course for the future, turning the biggest obstacles to the hydrogen economy into its standard bearers. Petroleum suppliers and auto manufacturers alike understand the need to disentangle their business models from crude. By most estimates, the worldwide oil supply has nearly stopped growing. Thanks to new discoveries, the total reserve increased by 56 percent between 1980 and 1990 but only 1.4 percent between 1990 and 2000. Pessimistic geologists argue that production will begin to decline as early as 2006, while optimists point at 2040. What's more, it's now clear that oil consumption is at least partly to blame for global warming, prompting ever-louder calls for alternatives. It shouldn't take much persuasion to convince the oil and car industries that the most profitable course is to adapt to hydrogen sooner with government money rather than later without.
FEDERAL INCENTIVES ARE KEY FOR INTEGRATION
CRS REPORT FOR CONGRESS, January 2004. “A Hydrogen Economy and Fuel Cells:, An Overview” http://www.ncseonline.org/NLE/CRSreports/04Jan/RL32196.pdf 

There are other opportunities for Congressional action to encourage or support hydrogen and fuel cell development as well. For example Congress could develop statutes and regulatory systems to simplify codes and standards for the transportation and use of hydrogen, as well as the siting of hydrogen supply facilities. Further, Congress could establish tax credits and other incentives to promote the expanded use of hydrogen fuel and fuel celltechnologies. In addition, Congress could require the federal government to set an example as an “early adopter” of hydrogen fuel and fuel cell technologies.

INCREMENTAL APPROACH SOLVES

HYDROGEN PRODUCTION FOLLOWS A SIMILAR PROGRESSION CURVE, AND CAN DO SO SUSTAINABLY
Paolo Agnolucci, April 3, 2007. International Journal of Hydrogen Energy. Available online at www.sciencedirect.com. Paolo is an environmental economist with a strong analytical and statistical background. After working as environmental adviser for a corporate client and as consultant in the energy sector, he joined PSI in December 2002 and left the Institute in early 2008. Currently working in a project building scenarios for a decarbonised UK energy system in 2050 and a project analysing the economics of the development of a hydrogen economy. Recent work has been about the role of the announcement effect in environmental taxes, the evaluation of the Climate Change Levy, modeling of technological change in energy-environment-economic models and the role of price in the diffusion of renewable energy. also a PhD student in the economics department at Birkbeck College and a member of the UK Network of Environmental Economists.
On the supply side, the first relatively small quantities of hydrogen would be supplied by already-existing industrial plants with excess capacity while more substantial quantities will be accommodated by the construction of SMR plants. Facilities making use of coal, biomass and electricity from renewable and nuclear plants could then follow. The development of infrastructure will depend on the location of consumers, primary energy sources and hydrogen production, storage and distribution facilities. In the case of fleets, hydrogen filling stations will be based at the depot. In the case of a relatively small demand, hydrogen is likely to be produced on-site or shipped in liquid form on road trucks. When the demand for hydrogen reaches significant levels, pipelines from centralized plants may be built. If it unfolds as described above, the whole system incremental approach has a number of benefits. Gradual investment seems to be a natural risk management strategy for the deployment of a relatively unknown technology. By investing in incremental parts of the system, investors will test the response of customers to the new products and their increasing financial commitments will be repaid gradually. By matching supply and demand, the capacity factor of the system will be kept relatively high, therefore helping to achieve a satisfactory return rate on investments. A gradual deployment of hydrogen technologies is also more likely to let producers benefit from learning as knowledge is assimilated and becomes part of the standard industrial practice. Finally, producers and consumers alike will not be inclined to scrap oil-based infrastructure before the end of their technical or economic lifetime. It is important to point out that most of these benefits stem from the incremental nature of the approach rather than from it being whole system.

GOVERNMENT ADOPTION OF FUEL-CELL TECH CAN BE USED TO ACCELERATE EVENTUAL LARGE-SCALE MANUFACTURING
International Energy Agency, April 2007. “Building the Hydrogen Economy: Enabling Infrastructure Development,” “Part II: Sharing the European Vision,” http://www.iea.org/Textbase/work/2007/hydrogen_economy/Workshop_Report.pdf

An integrated and comprehensive portfolio of strategies and policy instruments, representing key economies around the world, will help enable an efficient transition to a hydrogen economy. Governments, via public-private partnerships, can play a critical role in nurturing market introduction of new technologies using policy levers to stimulate market entry strategies. This strategy includes developing fuel cell manufacturing technologies, hydrogen and fuel cell market and capital investment analysis, and facilitating early adopters. Early opportunities such as fuel cells for portable applications, forklifts, airport hauling equipment and small stationary applications may be used as stepping stones to encourage large scale manufacturing of fuel cells and other hydrogen energy equipment. Such approaches can help accelerate the learning process about hydrogen energy systems among manufacturers, developers, financiers, code and safety officials, and the general public.

INCREMENTAL APPROACH SOLVES

FUNDING PARTICULAR ADVANCES IN HYDROGEN ENERGY IS KEY.
Margo Melendez in February, 2006. “Transitioning to a Hydrogen Future: Learning from the Alternative Fuels Experience” Margo Melendez analyzes hydrogen transportation at NREL, with an emphasis on the transition from today’s vehicle and infrastructure technologies to hydrogen technology. NREL is the National Renewable Energy Laboratory. www.osti.gov/energycitations/servlets/purl/876228-FDapaO/876228.PDF
Funding related to the barrier of inconsistent policies and messages is also a challenge. As priorities shift from, say, an emphasis on environmental protection to energy security, funding for specific activities also shift. This discontinuity in programs was detrimental to transportation fuel transition, and experts cited a strong need for consistent messages and funding on initiatives. Additionally, funding in the alternative fuel transition tended to be based on specific activities and given a certain amount of funding instead of based on specific goals. Programs need to work from the goal back to funding requests, rather than start with funding requests and figuring out where the money will go.
SMALL ACTIONS LIKE THE PLAN ARE NECESSARY AND WELL-SUPPORTED TO IMPLEMENT INFRASTRUCTURE
Paolo Agnolucci, April 3, 2007. International Journal of Hydrogen Energy. Available online at www.sciencedirect.com. Paolo is an environmental economist with a strong analytical and statistical background. After working as environmental adviser for a corporate client and as consultant in the energy sector, he joined PSI in December 2002 and left the Institute in early 2008. He is currently working in a project building scenarios for a decarbonised UK energy system in 2050 and on a project analysing the economics of the development of a hydrogen economy. Recent work has been about the role of the announcement effect in environmental taxes, the evaluation of the Climate Change Levy, modelling of technological change in energy-environment-economic models and on the role of price in the diffusion of renewable energy. Paolo is also a PhD student in the economics department at Birkbeck College and a member of the UK Network of Environmental Economists.

A number of contributions, notably US DoE [46], advocate the adoption of a whole system incremental approach in the introduction of hydrogen infrastructure, i.e. reaching a large scale system by implementing small additional steps across markets. Ideally, the addition of the steps would occur with regard to the markets penetrated by hydrogen, the typology and the number of the production plants, and the extent of the distribution network. According to US DoE [46], among end-use applications, hydrogen penetration will start with portable power, and then move to stationary distributed power, buses and government fleet vehicles. Later, hydrogen will fuel commercial and luxury passenger vehicles and finally ordinary passenger vehicles. 

AT: HIGH COSTS/NO INFRASTRUCTURE

HYDROGEN SYNTHESIS COSTS ARE A NON-ISSUE; THE HYDROGEN NEEDED FOR THE PLAN IS PRESENT IN THE STATUS QUO
Patrick Serfass, updated 7/15, 2008; originally published by the National Hydrogen Association on December 11, 2007. “Ten things you didn’t know about hydrogen.” http://www.h2andyou.org/tenThings.asp
Did you know that the world produces enough hydrogen right now to fuel 180 million fuel cell-electric vehicles (FCEVs)? More than 56 billion kilograms of hydrogen are produced globally each year (the equivalent of 56 billion gallons of gasoline). 53% of the hydrogen produced in North America is already dedicated to transportation, enough to fuel 21 million FCEVs. It's used to make gasoline cleaner by removing sulfur from petroleum at refineries. A large hydrogen production site exists today near almost every major U.S. and European city. Hydrogen can be affordable with today's technology. If we use current technology to make hydrogen, it can cost the equivalent of $3 to $6 per gallon of gasoline at the pump, not including taxes. Hydrogen can be delivered at the pump within this equivalent price range when made from natural gas, water (using electricity from wind), plants and coal. (This assumes that a fuel cell is twice as efficient than a gasoline engine.) The U.S. Department of Energy's target for total hydrogen cost is $2.00 - $3.00 per gallon of gasoline equivalent. There are several strategies that have potential to meet this target. A system of hydrogen fueling stations may not be as expensive as you think. A $10 - $15 billion investment would put you within two miles of the nearest hydrogen station in the top 100 metro areas (where 70% of the population lives). This is one-half the cost of the Alaskan pipeline in today's dollars. This infrastructure could support 1 million FCEVs, assuming there are 240 stations in L.A. and 240 in New York City. By comparison, in 2007, 324,318 gasoline electric hybrid vehicles were sold in the U.S. Using natural gas to make hydrogen for the first hydrogen vehicles will not put a huge strain on our natural gas supply, and it would cut pollution in half. Just a 2% increase in U.S. natural gas supply would support 10 million FCEVs annually. That would reduce overall greenhouse gases by 50% for every gasoline vehicle replaced. A fuel cell vehicle using hydrogen produced from water using renewable energy produces no exhaust emissions. Where will you be able to buy a hydrogen car, and where will you fuel it? An increasing number of automakers are working with energy companies and the government to sell the first hydrogen vehicles and place hydrogen stations near the same cities (e.g., Los Angeles, New York or Shanghai). The bottom line: a hydrogen infrastructure is economically viable and doable. It only requires the continued collective will of automakers, energy suppliers, and governments.
THE HYDROGEN FUEL NEEDS OF THE U.S. FLEET COULD BE MET BY DEDITCATING SMALL AMOUNTS OF LAND AND WIND RESOURCES
Seth Dunn 2002 Research Associate and climate/energy team coleader at Worldwatch, served as an intern with the Climate Action Network, a consultant to the Natural Resources Defense Council, and a research assistant with the Yale Center for Environmental Law and Policy, “Hydrogen Futures: Towards a Sustainable Energy Economy,” International Journal of Hydrogen Energy 27, ScienceDirect]

Provided this happens, he projects that hydrogen-fueled vehicles could almost completely replace the US car fleet by 2050. By one estimate, the fuel needs of the entire US fleet of 200 million could be met by dedicating a small amount of land in the southeast to solar hydrogen. Fourteen percent of the US wind resource that could be developed is also estimated as sufficient to supply hydrogen to the entire national car fleet. Comparable, if not larger, estimates could be made for regions such as equatorial Africa and the Middle East for solar hydrogen, and inland regions of Asia for wind hydrogen. Globally, energy demand in 2050 could be met by solar hydrogen produced on just 0.5 percent of the world’s land area [45]. Hydrogen could also serve as part of a grid-independent system using renewable energy, with considerable potential in rural regions where power is lacking or dependent on costly, unreliable diesel generators. The renewable resource would provide power to a remote village or community, with an electrolyzer used to produce hydrogen with the excess power. The hydrogen could then be stored and used to run a fuel cell when more electricity is needed than the renewable source can provide. A stand-alone wind-hydrogen system has been tested in a remote Arctic village 
AT: HIGH COSTS/NO INFRASTRUCTURE 

HYDROGEN WILL BECOME MORE COST EFFECTIVE OVER TIME, MAKING IT ESSENTIAL TO AN ALTERNATIVE-ENERGY ECONOMY

Hydrogen Energy Center 08 [non-profit organization working towards H toward a sustainable energy economy based on renewable hydrogen through public education, advocacy, technology demonstration and job creation,“The benefits of Hydrogen will move us to a sustainable energy economy,” http://www.hydrogenenergycenter.org/content.aspx?page_id=22&club_id=108367&module_id=8616]
With increasing use of hydrogen and technical advances, the costs of production, distribution and product manufacturing will becoming increasing affordable. By continuing to build partnerships between business, government , universities and non-profit organizations hydrogen will be the foundation of a sustainable energy economy. 
HYDROGEN CARS ARE AVAILABLE 
Science Magazine in 1999. “Bringing Fuel Cells Down to Earth,” by Robert Service.  Science Magazine is an International weekly science journal, published by the American Association for the Advancement of Science (AAAS).http://www.sciencemag.org/cgi/content/full/285/5428/682?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=Hydrogen&searchid=QID_NOT_SET&stored_search=&FIRSTINDEX=0&fdate=10/1/1995&tdate=9/30/2001
Automakers are banking on fuel cells, used to run equipment aboard spacecraft, to power the first zero-emission vehicles; the type of fuel that supplies the cells could determine how deeply these cars penetrate the market  Hydrogen has long been touted as the fuel of the future. Combine it with oxygen in a fuel cell, and it will give you electricity and a little heat, with one byproduct: water. Trouble is, the future never quite seems to arrive. Although fuel cells helped the Apollo astronauts make it to the moon, they have never made much of an impact on Earth. But if you listen to automakers these days, you may think they've seen the future--and that the future is on its way to a showroom near you.  In a bid to keep up with ever tighter air pollution standards, automakers are pushing hard to introduce fuel cells to mundane family sedans and pickup trucks. Virtually every major car company is now working on the technology. Early demonstration vehicles running on hydrogen and methanol are already on the road. The California Fuel Cell Partnership, a new collaboration between car- and fuel cell-makers, oil companies, and government agencies, plans to put some 50 demo cars and buses through their paces in the next 4 years. And DaimlerChrysler is so confident the partnership will like one of the early designs that it has promised to roll out 40,000 fuel cell vehicles by 2004. If fuel cells, as expected, become cheaper and can match the performance of traditional car engines, they "will be the most prominent power source in the next century," predicts Ron Sims of Ford's research lab in Dearborn, Michigan.
HYDROGEN TECHNOLOGY IS MATURE ENOUGH FOR IMPLEMENTATION
S.Z. Baykara, August 21, 2004. “Hydrogen as fuel: A critical technology?” Dr. Baykara is a professor of chemical engineering at Yildiz Technical University in Istanbul, Turkey.
Studies on the status of hydrogen energy technologies clearly indicate that most technologies are mature enough for implementation.
The concept of hydrogen energy system has been developing as a movement for the past 30 years. During this period, hydrogen energy has been accepted as the sustainable energy and significant accomplishments have been made in research and development. Activities towards commercialization of hydrogen technologies and implementation of this energy system are accelerating. Several scenarios are available. […] Criticality of the hydrogen energy system for sustainability is rather obvious.

AT: HIGH COSTS/NO INFRASTRUCTURE

USE OF HYDROGEN FUEL CELLS IS KEY TO BUILD INFRASTRUCTURE
United States Department of Energy, February 2002. “A National Vision of America’s Transition to a Hydrogen Economy—To 2030 and Beyond.” http://www.energetics.com/pdfs/hydrogen/hydrovision.pdf 
Natural gas steam reforming will continue to be the primary means for producing hydrogen. While progress will be made in developing advanced hydrogen production technologies, market readiness will not yet be achieved. Hydrogen use in internal combustion engines will build support for infrastructure development. Testing of fuel cell buses and cars and of hydrogen-fueled internal combustion engines will likely continue to expand, particularly in non-attainment areas. Industry markets for proton exchange membrane fuel cells for stationary applications will be further developed, and auto companies will begin to build hydrogen fuel cell cars in quantity. Tests of fuel cells for combined heat and power applications in buildings will increase, and development of hydrogen fuel cells for portable power devices will continue. 

THE US HYDROGEN – UTILIZING FUEL CELLS WOULD BE CHEAPER THAN RUNNING ON OIL
Science Magazine in 1999. “Bringing Fuel Cells Down to Earth,” by Robert Service.  Science Magazine is an International weekly science journal, published by the American Association for the Advancement of Science (AAAS).http://www.sciencemag.org/cgi/content/full/285/5428/682?maxtoshow=&HITS=1 0&hits=10&RESULTFORMAT=&fulltext=Hydrogen&searchid=QID_NOT_SET&stored_search=&FIRSTINDEX=0&fdate=10/1/1995&tdate=9/30/2001
But others argue that the economics, environmental concerns, and science favor a dramatic shift in car fuels to hydrogen gas. "As you go from direct hydrogen to methanol to gasoline, you increase the levels of emissions," explains Sims. "Many people think hydrogen is a dark horse," adds Thomas. "But if you look at all the different costs, it comes out ahead."  Perhaps the biggest impediment facing hydrogen-powered vehicles is building from scratch an infrastructure for distributing the gas. Today, U.S. chemical plants make hydrogen gas and ship it nationwide by chilling it to 20 degrees above absolute zero, at which point it becomes a liquid. Because that takes a lot of energy, Thomas argues that it would be better for each filling station to make its own hydrogen and store the gas in underground tanks. Gas stations could run electrolysis machines at night, when electricity is cheaper, turning water into hydrogen and oxygen. Or existing natural gas pipelines could deliver hydrocarbons such as methane, which can be reformed easily to hydrogen. Either scheme would cost less than $1 to create an amount of hydrogen equivalent to a gallon of gasoline, Thomas contends.  Big savings would also come from doing away with the need for reformers in cars. "The typical automobile is used less than 2 hours a day," and even then its engine is rarely working at full capacity, says Thomas. "If I take the onboard reformer from one fuel cell vehicle and put it on the curb, it could serve 110 vehicles" by churning out hydrogen continuously, he says. With all the costs factored in, Thomas calculates that creating the infrastructure to power fuel cells with methanol would cost roughly $1300 to $2800 per vehicle. Gasoline comes in at around $2350 to $5200, largely due to a more complex reformer.

AT: HIGH COSTS/INFRASTRUCTURE

Hydrogen infrastructure will be cheap to establish. 
Discover Magazine - November 1, 2001 by Brad Lemley. Discover Magazine is for science news, articles, current events and future views on technology, space, environment, health and medical, and more. “Lovin' Hydrogen”  http://discovermagazine.com/2001/nov/featlovin
Lovins says the cost would be relatively modest, citing a study by Directed Technologies Inc., which states that converting 18,000 gas stations to hydrogen nationwide could cost about $4.1 billion. "It is absolutely possible," says Sandy Thomas, an author of the study, "and it can be done profitably. We calculate a 10 percent return on investment at every step." (Ten percent is the standard industry threshold for deciding whether to invest.)  Ebell also mentions safety concerns. "What will happen if, in the first year of distributed hydrogen generation, an entire building blows up? The scale of investment to make sure this stuff is safe is pretty high."  "Unlike spilled gasoline, escaped hydrogen likes nothing better than to dissipate—it's very buoyant and diffuses rapidly," says Lovins. "It does ignite easily, but this requires a fourfold richer mixture in air than gasoline fumes do, or an 18-fold richer mixture, plus an unusual geometry, to detonate." Moreover, says Lovins, "a hydrogen fire can't burn you unless you are practically inside it, in contrast with burning gasoline and other hydrocarbons," which emit "searing heat that can cause critical burns at a distance."  John Stannard, president and CEO of Fuel Cell Technologies in Kingston, Ontario, contends that fuel cells are indeed coming but that the solid-oxide version will lead the charge over hydrogen-dependent proton exchange membranes for the foreseeable future. Of the roughly 200 fuel cells now cranking away worldwide, he points out, nearly all are stationary models capable of handling a mix of fuels, not just hydrogen, which gives crucial flexibility in a world of shifting fuel prices. "These make economic sense right now—they are far more reliable than diesel generators for remote applications such as radar sites, cellular towers, and the like," Stannard says. But solid-oxide fuel cells, which are heavy and run at temperatures as high as 1,800 degrees Fahrenheit, tend to be impractical for vehicles because they require longer warm-up times. "Cars might be the last place you'll find solid-oxide fuel cells," Stannard predicts.  Stannard also wonders whether the public will come around on the hydrogen safety issue. Like virtually everyone in the field, he believes hydrogen is inherently safer than gasoline, but scientific fact isn't always sufficient to sway the average consumer. "In the 1980s, we built a pair of hydrogen-powered buses," he says. "People began referring to them as 'Hindenbuses.' That kind of comment does not help."  If such obstacles are real, why are DaimlerChrysler, Ford, General Motors, Toyota, Nissan, Honda, and Mazda running fuel-cell research programs? "If you are a prudent car company, facing regulatory pressure from the government, you are going to hedge your bets," says Stannard.  The brilliant mountain sunlight climbs the granite walls and mellows into dusk. Hunter Lovins rides into the front yard on her horse and comes inside. The couple divorced in 1999, but they remain professional collaborators—and an odd pair. Hunter calls herself a cowboy and looks the part in a 10-gallon hat, jeans, and boots. Lovins, checking e-mail on his titanium-clad notebook computer, is still the cloistered academic, retaining a troglodyte pallor despite the region's relentless sunshine.  Both Amory and Hunter Lovins see a hydrogen economy as possible and desirable. But even if the shift were to take place, the result might not be to their liking. As any student of economics knows, when some desirable object or behavior can be had more cheaply, people get or do more of it. If, despite doubts, hydrogen-powered hypercars become the automobile of choice, a vast irony looms. Hunter Lovins faces it squarely.

AT: HIGH COSTS/INFRASTRUCTURE

HYDROGEN FUEL CELLS RUN CHEAPER THAN GASOLINE
Thomas et al, 1998. “Affordable Hydrogen Supply Pathways for Fuel Cell Vehicles,” C.E. Thomas, I.F. Kuhn, B.D. James, F.D. Lomax, G.N. Baum (Directed Technologies, Inc.); International Journal of Hydrogen Energy, Vol. 23 No. 6, pp. 507-516. Re-published in the 2003 Energy Independence Now Fact Sheet: “How Much Will Hydrogen Infrastructure Cost?” http://www.energyindependencenow.org/pdf/fs/EIN-HowMuchWillHydrogenInfr.pdf
On a capital cost per vehicle basis, hydrogen refueling appliances could be produced at costs less than $500 per fuel cell vehicle for electrolyzer systems, or as low as $150 per vehicle for the factory-built steam methane reformer systems. For frame of reference, it is estimated that the oil industry invests approximately $11 billion each year in new and replacement capital equipment to maintain the gasoline infrastructure. This amounts to about $1,200 for each new car sold in the U.S.

HYDROGEN WILL BE INTEGRATED SUCCESSFULLY 
United States Department of Energy, in November 2002. “NATIONAL HYDROGEN ENERGY ROADMAP,” Based on the results of the National Hydrogen Energy Roadmap Workshop. < www.eere.energy.gov/hydrogenandfuelcells/pdfs/national_h2_roadmap.pdf>
Vision of hydrogen production: Hydrogen will become a premier energy carrier, reducing U.S. dependence on imported petroleum, diversifying energy sources, and reducing pollution and greenhouse gas emissions. It will be produced in large refineries in industrial areas, power parks and fueling stations in communities, distributed facilities in rural areas, and on-site at customers’ premises. Thermal, electric, and photolytic processes will use fossil fuels, biomass, or water as feedstocks and release little or no carbon dioxide into the atmosphere. A pathway for scaling up hydrogen use would build from the existing hydrogen industry. To foster the initial growth of distributed markets, small reformers and electrolyzers will provide hydrogen for small fleets of fuel cell-powered vehicles and distributed power supply. The next stage of development will include mid-sized community systems and large, centralized hydrogen production facilities with fully developed truck delivery systems for short distances and pipeline delivery for longer distances. As markets grow, costs will drop through economies of scale and technological advances; carbon emissions will decrease with commercialization of carbon capture, sequestration, and advanced direct conversion methods using photolytic, renewable, and nuclear technologies
AT: HYDROGEN EXPLOSIONS

HYDROGEN IS LESS FLAMMABLE AND LESS TOXIC THAN ANY OTHER FUEL.
T. Nejat Veziroğlu and Sümer Şahin, February 5, 2008. “21st Century’s energy: Hydrogen energy system.” Dr. Veziroğlu is a professor at the Clean Energy Research Institute at the University of Miami. Dr. Şahin is a professor at Gazi U¨ niversitesi, Teknik Eg˘ itim Faku¨ ltesi, Teknikokullar, Ankara, Turkey.
The safety aspects of fuels involve their toxicity on one hand and the fire hazard properties on the other. In addition to the toxicity of their combustion products, the fuels themselves can be toxic. The toxicity increases as the carbon-to-hydrogen ratio increases. Hydrogen and its main combustion product, water or water vapor, are not toxic. However, NOx, which can be produced through the flame combustion of hydrogen (as well as through the combustion of fossil fuels) displays toxic effects. Table 6 lists the characteristics of fuels related to fire hazards. Lower density makes a fuel safer, since it increases the buoyancy force for speedy dispersal of the fuel in ease of a leak. For the same reason, higher diffusion coefficients are helpful. Higher specific heat causes a fuel to be safer, since it slows down the temperature increases for a given heat input. Wider ignition limits, lower ignition energies, and lower ignition temperatures make the fuels less safe, as they increase the limits in which a fire could commence. Higher flame temperature, higher explosion energy, and higher flame emissivity make a fuel less safe as well, since its fire would be more damaging. Table 7 compares the safety of fuels. For each of the toxic elements and fire hazard characteristics, it ranks the fuels from 1 to 3, 1 being the safest and 3 the least safe. These rankings have been summed up for each fuel in order to arrive at an overall ranking. The total rankings have been prorated to obtain the safety factors, defined as the ratio of the total ranking for hydrogen to that of a given fuel. It can be seen that hydrogen becomes the safest fuel; while gasoline is the least safe, methane being in between the two.

HYDROGEN IS SAFER THAN GASOLINE, IT EVAPORATES INSTEAD OF POOLING IN A CRASH
Muhammed El-Hasan, December 2005. business reporter for dailybreeze.com “First Responders Get Hydrogen Car Safety Facts in Torrance” http://www.hydrogenandfuelcellsafety.info/archives/2005/dec/responders.asp 

Hydrogen is not the threat or terror people associate with it when they think of the Hindenburg," said Ruben Grijalva, California state fire marshal, who delivered the keynote speech. "A key thing here is identifying what are the public safety issues, and that includes getting rid of the myths." For example, if hydrogen escapes from a vehicle tank, the gas usually disappears into the atmosphere in a harmless manner. However, gasoline tends to pool on the ground, posing a fire risk, Grijalva said.  The Los Angeles Area Fire Marshals Association and the California Fuel Cell Partnership organized the event to help acquaint fire departments and other safety organizations with risks and challenges of hydrogen-powered vehicles.  Automakers including Toyota, Honda and Nissan -- which have U.S. or North American headquarters in the South Bay -- are years, if not decades, from selling hydrogen-powered vehicles to the public. Prototypes already are running on American roads, mostly in California. The vehicles use a fuel cell to combine hydrogen gas from a tank with oxygen from the air to produce electricity to run a vehicle motor. The byproducts are water and heat. "Hydrogen is not more or less safe than other fuels," Hoffman said. "It's just different."

AT: HYDROGEN POLLUTION

HYDROGEN WON’T HURT THE ENVIRONMENT – ITS MUCH CLEANER THAN PETROLEUM.
Peter M. Crofton 2006 [27 Energy L. J. 39, Lexis, member of the law firm of Toler & Hanrahan, LLC where he practices construction litigation and dispute resolution for clients, including those in the energy sector. Mr. Crofton has practiced construction litigation and dispute resolution for over fifteen years, and much of his work has been on energy related projects]
Gaseous hydrogen, while highly flammable, n95 is non-toxic and is not currently classified as a hazardous waste. n96 However, the DOT regulations classify many forms of hydrogen as hazardous materials, including compressed, cryogenic liquid and metal hydrides. n97 The disposal of hazardous materials often creates hazardous waste; however, this is not generally true for hydrogen because it is a gas with a high diffusion rate. However, some hydrogen fuels (such as hydrogen borahydride) might not have a high diffusion rate, or might degrade over time leaving other by-products. n98 A hydrogen gas discharge would cause substantially less, if any, environmental damage than would a discharge of many widely used fuels such as petroleum products. n99 Accordingly, environmental concerns are unlikely to significantly impede the development of hydrogen fuel technologies. However, the early promulgation of environmental standards for hydrogen fuels will eliminate uncertainty, and facilitate commercialization of these fuels. 

MORE EFFICIENT TECHNOLOGY IS BEING PRODUCED TO CUT POLLUTION FROM HYDROGEN PRODUCTION. THESE DEVELOPMENTS ARE RECENT, AND NONE OF THEIR EVIDENCE TAKES THEM INTO ACCOUNT
Dr Asel Sartbaeva et al Dr Vladimir Kuznetsov, Dr Stephen A. Wells, Prof. Peter P. Edwards.  June, 2008 “Hydrogen nexus in a sustainable energy future.” Dr Asel Sartbaeva was born in Kyrgyzstan. She received her MSc degree at the Kyrgyz-Russian Slavic University in Bishkek, and MPhil and PhD degrees at Cambridge University. She has worked in the Department of Physics at ASU on glasses, zeolites and superconductors. http://www.rsc.org/delivery/_ArticleLinking/DisplayHTMLArticleforfree.cfm ?JournalCode=EE&Year=2008&ManuscriptID=b810104n&Iss=Advance_Article
An intriguing possibility is also to recruit biological catalytic molecules, that is, enzymes, and modify them by genetic engineering. A recent development in this field has been the modification of a bacterial hydrogenase (which produces hydrogen from formate) to increase by thirty-fold its rate of hydrogen production.21,22 The energetic efficiency of photosynthesis in plants, which is relevant to the economics of biofuel production, depends upon an inefficient initial catalysis step by the enzyme Rubisco,23 and efforts are under way to develop more efficient forms of the enzyme.2  Nuclear energy can be used to produce hydrogen by the thermochemical electrolysis of water and this method has the potential to meet the future high demand for hydrogen. Next generation advanced nuclear reactors are also being developed that will enable high-temperature water electrolysis (with less electrical energy needed) or thermochemical cycles that will use heat and a chemical process to dissociate water. One additional benefit of high-temperature water electrolysis is the possibility to shift the main production between electricity and hydrogen during the day and night demand cycles thus using the extra energy output at night for storing energy in the form of hydrogen. Fusion power, if successfully developed, would also be a clean, abundant, and carbon-free resource for hydrogen production.  The economic viability of any hydrogen production method will be strongly affected by regional factors (availability of renewable energy sources, delivery approaches, taxation etc.). It is anticipated that in any fully developed hydrogen economy, hydrogen will be produced both centrally in large energy complexes and also locally – in refuelling stations, communities, and on-site at customers' premises. 

AT: HYDROGEN TERRORISTS

HYDROGEN SHIPMENTS WON’T BE ATTACKED.
Peter M. Crofton 2006 [27 Energy L. J. 39, Lexis, member of the law firm of Toler & Hanrahan, LLC where he practices construction litigation and dispute resolution for clients, including those in the energy sector. Mr. Crofton has practiced construction litigation and dispute resolution for over fifteen years, and much of his work has been on energy related projects]

There has been widespread discussion of the risk of a terrorist attack on an oil or LNG tanker. n119 Bulk shipments of hydrogen fuels are likely to raise the same concerns of terrorist attacks, or of a lowly accident. The DHS has taken steps to limit the likelihood of a catastrophic attack on an LNG tanker in a populated area by escorting such tankers when approaching certain ports. n120 This raises issues of whether the DHS or other federal, state or local law enforcement authorities should regulate the bulk shipment of hydrogen fuels. The answer to this question is likely dependent upon which specific hydrogen fuels and related distribution technologies are ultimately introduced in the market. However, existing regulations appear adequate, if extended to hydrogen fuel shipments.
AT: HYDROGEN TRANSPORT

A NETWORK OF UNDERGROUND PIPELINES COULD EFFICIENTLY TRANSPORT HYDROGEN GAS
Seth Dunn 2002 Research Associate and climate/energy team coleader at Worldwatch, served as an intern with the Climate Action Network, a consultant to the Natural Resources Defense Council, and a research assistant with the Yale Center for Environmental Law and Policy, “Hydrogen Futures: Towards a Sustainable Energy Economy,” International Journal of Hydrogen Energy 27, ScienceDirect]
Compressed gas can be transported using high-pressure cylinders, tube trailers, and pipelines. In the case of the first two, high-pressure compression is required. The most efficient option for delivering hydrogen gas will be through a network of underground pipelines. These pipelines are similar to those now used for natural gas pipelines, but are adjusted to handle the lower energy density and higher diffusion rate of the hydrogen relative to gas. (Ensuring that new natural gas pipelines can accommodate hydrogen will be an important element in developing the infrastructure.)
POLITICS – AT: HYDROGEN POPULAR

YOUR STATS ADDRESS A WIDE BREADTH OF SUPPORT FOR HYDROGEN, BUT THERE IS NO DEPTH – THE PUBLIC WILL REACT TO THE AFF WITH SKEPTICISM AND DISTRUST.
Anthony Eggert– Associate Director @ Institute of Transportation Studies – 4/1/2005 [National Hydrogen Association (NHA) Annual Hydrogen Conference, “Hydrogen and Fuel Cells – Refining the Message Initiating a National Dialogue and Educational Agenda”]
Hydrogen and fuel cells have now enjoyed over a decade of increasing and generally positive support.  However, while this support continues to be quite broad, spanning multiple industries and political affiliations, it is not deep. Already we are starting to see cracks developing within this support.  We see cracks of skepticism, which I would argue is generally healthy, because skepticism represents a need for more detailed information, more discussion and more dialogue.  However, we also see cracks of cynicism, which is not healthy, as cynicism is generally a sign of suspicion and distrust, especially distrust of those carrying the message.   

TRANSPORTATION FRAMEWORK CARD

PREFER OUR DEMAND FOR PARTICULAR SOLUTIONS – STUDENTS’ RESEARCH INTO SPECIFIC TRANSPORTATION TECHNOLOGIES IS CRUCIAL MAKE GLOBAL ENERGY USAGE SUSTAINABLE.

Anthony Eggert– Associate Director @ Institute of Transportation Studies – 4/1/2005 [National Hydrogen Association (NHA) Annual Hydrogen Conference, “Hydrogen and Fuel Cells – Refining the Message Initiating a National Dialogue and Educational Agenda”]
I would like to finish this talk with a short story.  Not to long ago, I was recruiting engineers for the emissions and fuel economy group of the Ford Motor Company.  Now we always had a problem with hiring engineers to work in our department. The reason we had a problem was because all of these fresh engineers wanted to work only on the Mustang Cobra program, or the F150 lightning or the Ford racing programs.  They did not want to work on the emissions and fuel economy programs.  Then we began doing something a bit differently and we started targeting students who were working on the DOE’s FutureCAR and FutureTruck programs.  These are student competitions, research and training programs focused on developing high efficiency, low emissions cars or trucks.  And the interesting thing is that these engineers from these programs wanted to work on our emissions programs, and on our hybrid and fuel cell programs, about which they had gained substantial practical knowledge about during school.  More importantly, they had also developed a passion for these subjects that they would carry into the job.  Through their training they had seen both the problems and the opportunities within the technology, and they were ready to come to industry to help realize those opportunities, perhaps even, to change the world. So in closing, I would suggest that to effectively communicate about hydrogen we do not need more hydrogen advocates and we certainly do not need more hydrogen cynics.  What we need are more hydrogen realists, because that really, is what a credible skeptic is.  We need the people who understand the complexities of the problems and are working diligently towards the solutions. And I would suggest that our schools and especially our universities are perfectly positioned to create these hydrogen realists, the future knowledge ambassadors, who will be passionate about realizing our future transportation energy goals.

